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August 4,2009 

Lisa Alviso 
Department of Transportation ("Caltrans") 
3337 Michelson Drive, Suite 380 
Irvine, CA 92612 

CLEAN WATER ACT SECTION 401 WATER QUALIN STANDARDS 
CERTIFICATION FOR THE STATE ROUTE 22MIEST ORANGE COUNTY 
CONNECTION PROJECT, PHASE 2 - EAST SEGMENT, CITIES OF WESTMINSTER 
AND GARDEN GROVE, ORANGE COUNTY (CORPS FILE NO. NOT AVAILABLE) 

Dear Ms. Alviso: 

On May 28, 2009, we received an application for Clean Water Act Section 401 Water 
Quality Standards Certification ("Certification"), for the proposed State Route 22West 
Orange County Connection Project, f hase 2, in the City of Westminster and Garden 
Grove, Orange County. This letter responds to your request for certification that the 
proposed project, described in the application and summarized below, will comply with 
State water quality standards outlined in the Water Quality Control Plan for the Santa 
Ana River Basin (1995) and subsequent Basin Plan amendments ("Basin Plan"): 

Project Description: Widening of High-Occupancy Vehicle lanes on Interstate 
405, from the Interstate 405lState Route 22 interchange, 
near Valley View Street, to east of Seal Beach Boulevard. 
The project will include the construction of separate HOV 
connectors between Interstate 405 and State Route 22. The 
freeway improvements will include modifications to several 
local concrete drainage channels located within the 
interchange. The modifications will involve placing the 
drainage within underground culverts or widening the 
channels. The project is located within Section 33 of 
Township 4 South and Range I 1  West of the U.S. 
Geological Survey Los Alamitos, California, 7.5-minute 
topographic quadrangle map (33 deg. 46 rnin. 27 sec. NI- 
1 18 deg. 02 rnin. 20 sec. W). 

California Environmental Protection Agency 
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Department of Transportation 
District 12 

August 4,2009 

Receiving Waters: 

Fill Area: 

Dredge Volume: 

Federal Permits: 

Three un-named, concrete-lined channels, tributary to the 
Bolsa Chica Channel. 

0.03 acre of permanent impact to ephemeral drainages (505 
total linear feet). 

Not applicable. 

US Army Corps of Engineers Nationwide Permit No. 14. 

This certification addresses impacts to water quality standards associated with the 
dredging or filling of waters of the United States. Construction and post-construction 
impacts resulting from the project and use of the roadways are addressed by waste 
discharge requirements issued to the Department of Transportation by the State Water 
Resources Control Board in Order No. 99-06 DWQ. These requirements include the 
development and implementation of appropriate Best Management Practices for the 
purpose of removing construction-related and transportation-related pollutants from 
discharges from Caltrans' rights-of-way and easements. 

The proposed project is subject to a nationwide permit from the U.S. Army Corps of 
Engineers in compliance with Section 404 of the Clean Water Act. The California 
Department of Fish and Game has determined that the project is not subject to a 
Streambed Alteration Agreement under Fish and Game Code Section 1600 et seq. 
Pursuant to the California Environmental Quality Act ("CEQA"), Caltrans certified an 
environmental impact report for the larger 13-mile long State Route 22Mlest Orange 
County Connector Project on March 26, 2003 (State Clearinghouse No. 98064001). 
Subsequent environmental analysis was provided in an Addendum, dated July 2,2008 
(State Clearinghouse No. 8901 041 O), for the segment that is the subject of this 
Certification. Pursuant to California Code of Regulations, Title 14, Section 15096, 
subdivision (9, the Regional Board must consider the environmental effects of the 
project as shown in the associated environmental documents prior to reaching a 
decision on the project. The Regional Board has considered Caltrans' environmental 
documents in the issuance of this Certification and finds that changes or alterations 
have been required, or incorporated into the proposed project, which avoid impacts to 
water quality or mitigates them to a less than significant level. 

California Environmental Protection Agemy 
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Department of Transportation 
District f 2 

August 4,2009 

This 401 Certification is contingent upon the execution of the following 
conditions: 

1 A copy of this Certification and any subsequent amendments must be 
maintained on site as a denoted element of the project Storm Water 
Pollution Prevention P!an(s) ("SWPPP"). 

2) The discharger must comply with the conditions and provisions of the U.S. 
Army Corps of Engineer's pemit(s). 

Under California Water Code, Section 1058, and Pursuant to 23 CCR 93860, the 
following shall be included as conditions of all water quality certification actions: 

(a) Every certification action is subject to modification or revocation upon 
administrative or judicial review, including review and amendment pursuant 
to Section 31 3330 of the Water Code and Article 6 (commencing with 
Section 3867) of this Chapter. 

(b) Certification is not intended and shall not be construed to apply to any 
activity involving a hydroelectric facility and requiring a FERC license or an 
amendment to a FERC license unless the pertinent certification application 
was filed pursuant to Subsection §3855(b) of this Chapter and that 
application specifically identified that a FERC license or amendment to a 
FERC license for a hydroelectric facility was being sought. 

Certification is conditioned upon total payment of any fee required under 
this Chapter and owed by the applicant. 

If the above stated conditions are changed, any of the criteria or conditions as 
previously described are not met, or- new information becomes available that indicates a 
water quality problem, the Regional Board may require the applicant to submit a report 
of waste discharge and obtain Waste Discharge Requirements. 

In the event of any vioiation or threatened violation of the conditions of this certification, 
the holder of any permit or license subject to this certification shall be subject to any 
remedies, penalties, process or sanctions as provided for under state law. For 
purposes of section 401(d) of the Clean Water Act, the applicability of any state law 
authorizing remedies, penalties, process or sanctions for the violation or threatened 
violation constitutes a limitation necessary to assure compliance with the water quality 
standards and other pertinent requirements incorporated into this certification. 
Violations of the conditions of this certification may subject the applicant to civil liability 
pursuant to Water Code section 13350 andlor 13385. 

Calqornia En vironmepltal Protection Agency 



Department of Transportation 
District 4 2 

August 4,2009 

This letter constitutes a Water Quality Standards Certification issued pursuant to Clean 
Water Act Section 401. I hereby issue an order certifying that any discharge from the 
referenced project will comply with the applicable provisions of Sections 301 {Effluent 
Limitations), 302 (Water Quality Related Effluent Limitations), 303 (Water Quality 
Standards and Implementation Plans), 306 (National Standards of PerFormance), and 
307 (Toxic and Pretreatment Effluent Standards) of the Clean Water Act, and with other 
applicable requirements of State law. This discharge is also regulated under State 
Water Resources Control Board Order No. 2003-001 7-DWQ (Order No. 2003-0017- 
DWQ), "General Waste Discharge Requirements for Dredge and Fill Discharges That 
Have Received Water Quality Certification" which requires compliance with all 
conditions of this Water Quality Standards Certification. Order No. 200-0017-DWQ is 
available at: 
www. waterboards.ca.govlboard~decisions/adopted~orders~ater~quali~/2003/wqo/wqo 
2003-00 1 7.pdf 

Should there be any questions, please contact Adam Fischer at (951) 320-6363, or 
Mark Adelson at (951) 782-3234. 

Sincerely, 

fa# GERARD J. THIBEAULT 
Executive Officer 

cc (via electronic message): 
U. S. Army Corps of Engineers, Los Angeles Office - Stephanie Hall 
State Water Resources Control Board, OCC - David Rice 
State Water Resources Control Board, DWQ - Water Quality Certification Unit 
California Department of Fish and Game, Ontario Office - Erinn Wilson 
U .S. EPA - Supervisor of the Wetlands Regulatory Off ice WTR- 8 

APF: 40ilcertificationslSR22west OC connector 302009-19 

Calvorniu Epnvironrnep~tal Protection Agency 



 

 

 

Nationwide 
Permit Summary 
33 CFR Part 330; Issuance of Nationwide 
Permits – March 19, 2007 includes 
corrections of May 8, 2007 and addition of 
regional conditions December 2007 

 
14. Linear Transportation Projects. Activities required for the 
construction, expansion, modification, or improvement of linear 
transportation projects (e.g., roads, highways, railways, trails, 
airport runways, and taxiways) in waters of the United States. 
For linear transportation projects in non-tidal waters, the 
discharge cannot cause the loss of greater than 1/2-acre of waters 
of the United States. For linear transportation projects in tidal 
waters, the discharge cannot cause the loss of greater than 1/3-
acre of waters of the United States. Any stream channel 
modification, including bank stabilization, is limited to the 
minimum necessary to construct or protect the linear 
transportation project; such modifications must be in the 
immediate vicinity of the project. 

This NWP also authorizes temporary structures, fills, and work 
necessary to construct the linear transportation project. 
Appropriate measures must be taken to maintain normal 
downstream flows and minimize flooding to the maximum 
extent practicable, when temporary structures, work, and 
discharges, including cofferdams, are necessary for construction 
activities, access fills, or dewatering of construction sites. 
Temporary fills must consist of materials, and be placed in a 
manner, that will not be eroded by expected high flows. 
Temporary fills must be removed in their entirety and the 
affected areas returned to pre-construction elevations. The areas 
affected by temporary fills must be revegetated, as appropriate. 

This NWP cannot be used to authorize non-linear features 
commonly associated with transportation projects, such as 
vehicle maintenance or storage buildings, parking lots, train 
stations, or aircraft hangars.  

Notification: The permittee must submit a pre-construction 
notification to the district engineer prior to commencing the 
activity if: (1) the loss of waters of the United States exceeds 
1/10 acre; or (2) there is a discharge in a special aquatic site, 
including wetlands. (See general condition 27.) (Sections 10 and 
404) 

Note: Some discharges for the construction of farm roads or 
forest roads, or temporary roads for moving mining equipment, 
may qualify for an exemption under Section 404(f) of the Clean 
Water Act (see 33 CFR 323.4) 

 
A. Nationwide Permit General Conditions 

Note: To qualify for NWP authorization, the prospective 
permittee must comply with the following general conditions, as 
appropriate, in addition to any regional or case-specific 
conditions imposed by the division engineer or district engineer. 
Prospective permittees should contact the appropriate Corps 
district office to determine if regional conditions have been 
imposed on an NWP. Prospective permittees should also contact 

the appropriate Corps district office to determine the status of 
Clean Water Act Section 401 water quality certification and/or 
Coastal Zone Management Act consistency for an NWP. 

 1.  Navigation.   

 (a) No activity may cause more than a minimal 
adverse effect on navigation. 

  (b) Any safety lights and signals prescribed by the 
U.S. Coast Guard, through regulations or otherwise, must 
be installed and maintained at the permittee’s expense on 
authorized facilities in navigable waters of the United 
States. 

  (c)  The permittee understands and agrees that, if 
future operations by the United States require the 
removal, relocation, or other alteration, of the structure or 
work herein authorized, or if, in the opinion of the 
Secretary of the Army or his authorized representative, 
said structure or work shall cause unreasonable 
obstruction to the free navigation of the navigable waters, 
the permittee will be required, upon due notice from the 
Corps of Engineers, to remove, relocate, or alter the 
structural work or obstructions caused thereby, without 
expense to the United States. No claim shall be made 
against the United States on account of any such removal 
or alteration. 

 2. Aquatic Life Movements. No activity may 
substantially disrupt the necessary life cycle movements of those 
species of aquatic life indigenous to the waterbody, including 
those species that normally migrate through the area, unless the 
activity’s primary purpose is to impound water. Culverts placed 
in streams must be installed to maintain low flow conditions. 

  3 Spawning Areas. Activities in spawning areas during 
spawning seasons must be avoided to the maximum extent 
practicable. Activities that result in the physical destruction (e.g., 
through excavation, fill, or downstream smothering by 
substantial turbidity) of an important spawning area are not 
authorized. 

  4. Migratory Bird Breeding Areas. Activities in waters 
of the United States that serve as breeding areas for migratory 
birds must be avoided to the maximum extent practicable. 

 5. Shellfish Beds. No activity may occur in areas of 
concentrated shellfish populations, unless the activity is directly 
related to a shellfish harvesting activity authorized by NWPs 4 
and 48. 

 6. Suitable Material. No activity may use unsuitable 
material (e.g., trash, debris, car bodies, asphalt, etc.). Material 
used for construction or discharged must be free from toxic 
pollutants in toxic amounts (see Section 307 of the Clean Water 
Act). 

 7. Water Supply Intakes. No activity may occur in the 
proximity of a public water supply intake, except where the 
activity is for the repair or improvement of public water supply 
intake structures or adjacent bank stabilization. 

 8. Adverse Effects From Impoundments. If the activity 
creates an impoundment of water, adverse effects to the aquatic 
system due to accelerating the passage of water, and/or 
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restricting its flow must be minimized to the maximum extent 
practicable. 

 9. Management of Water Flows. To the maximum extent 
practicable, the pre-construction course, condition, capacity, and 
location of open waters must be maintained for each activity, 
including stream channelization and storm water management 
activities, except as provided below. The activity must be 
constructed to withstand expected high flows. The activity must 
not restrict or impede the passage of normal or high flows, 
unless the primary purpose of the activity is to impound water or 
manage high flows. The activity may alter the pre-construction 
course, condition, capacity, and location of open waters if it 
benefits the aquatic environment (e.g., stream restoration or 
relocation activities). 

 10. Fills Within 100-Year Floodplains. The activity must 
comply with applicable FEMA-approved state or local 
floodplain management requirements. 

 11. Equipment. Heavy equipment working in wetlands or 
mudflats must be placed on mats, or other measures must be 
taken to minimize soil disturbance. 

 12. Soil Erosion and Sediment Controls. Appropriate soil 
erosion and sediment controls must be used and maintained in 
effective operating condition during construction, and all 
exposed soil and other fills, as well as any work below the 
ordinary high water mark or high tide line, must be permanently 
stabilized at the earliest practicable date. Permittees are 
encouraged to perform work within waters of the United States 
during periods of low-flow or no-flow. 

 13. Removal of Temporary Fills. Temporary fills must be 
removed in their entirety and the affected areas returned to pre-
construction elevations. The affected areas must be revegetated, 
as appropriate. 

 14. Proper Maintenance. Any authorized structure or fill 
shall be properly maintained, including maintenance to ensure 
public safety. 

 15.  Wild and Scenic Rivers. No activity may occur in a 
component of the National Wild and Scenic River System, or in 
a river officially designated by Congress as a “study river” for 
possible inclusion in the system while the river is in an official 
study status, unless the appropriate Federal agency with direct 
management responsibility for such river, has determined in 
writing that the proposed activity will not adversely affect the 
Wild and Scenic River designation or study status. Information 
on Wild and Scenic Rivers may be obtained from the appropriate 
Federal land management agency in the area (e.g., National Park 
Service, U.S. Forest Service, Bureau of Land Management, U.S. 
Fish and Wildlife Service). 

 16. Tribal Rights. No activity or its operation may impair 
reserved tribal rights, including, but not limited to, reserved 
water rights and treaty fishing and hunting rights. 

 17.  Endangered Species.  

  (a) No activity is authorized under any NWP 
which is likely to jeopardize the continued existence of a 
threatened or endangered species or a species proposed 
for such designation, as identified under the Federal 
Endangered Species Act (ESA), or which will destroy or 
adversely modify the critical habitat of such species. No 

activity is authorized under any NWP which “may affect” 
a listed species or critical habitat, unless Section 7 
consultation addressing the effects of the proposed 
activity has been completed. 

  (b) Federal agencies should follow their own 
procedures for complying with the requirements of the 
ESA. Federal permittees must provide the district 
engineer with the appropriate documentation to 
demonstrate compliance with those requirements. 

  (c) Non-federal permittees shall notify the 
district engineer if any listed species or designated critical 
habitat might be affected or is in the vicinity of the 
project, or if the project is located in designated critical 
habitat, and shall not begin work on the activity until 
notified by the district engineer that the requirements of 
the ESA have been satisfied and that the activity is 
authorized. For activities that might affect Federally-listed 
endangered or threatened species or designated critical 
habitat, the pre-construction notification must include the 
name(s) of the endangered or threatened species that may 
be affected by the proposed work or that utilize the 
designated critical habitat that may be affected by the 
proposed work. The district engineer will determine 
whether the proposed activity “may affect” or will have 
“no effect” to listed species and designated critical habitat 
and will notify the non-Federal applicant of the Corps’ 
determination within 45 days of receipt of a complete pre-
construction notification. In cases where the non-Federal 
applicant has identified listed species or critical habitat 
that might be affected or is in the vicinity of the project, 
and has so notified the Corps, the applicant shall not 
begin work until the Corps has provided notification the 
proposed activities will have “no effect” on listed species 
or critical habitat, or until Section 7 consultation has been 
completed. 

  (d) As a result of formal or informal 
consultation with the FWS or NMFS the district engineer 
may add species-specific regional endangered species 
conditions to the NWPs. 

  (e) Authorization of an activity by a NWP does 
not authorize the “take” of a threatened or endangered 
species as defined under the ESA. In the absence of 
separate authorization (e.g., an ESA Section 10 Permit, a 
Biological Opinion with “incidental take” provisions, etc.) 
from the U.S. FWS or the NMFS, both lethal and non-
lethal “takes” of protected species are in violation of the 
ESA. Information on the location of threatened and 
endangered species and their critical habitat can be 
obtained directly from the offices of the U.S. FWS and 
NMFS or their world wide Web pages at 
http://www.fws.gov/ and 
http://www.noaa.gov/fisheries.html respectively. 

 18. Historic Properties. 

  (a)  In cases where the district engineer 
determines that the activity may affect properties listed, or 
eligible for listing, in the National Register of Historic 
Places, the activity is not authorized, until the 
requirements of Section 106 of the National Historic 
Preservation Act (NHPA) have been satisfied. 
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  (b) Federal permittees should follow their own 
procedures for complying with the requirements of 
Section 106 of the National Historic Preservation Act. 
Federal permittees must provide the district engineer with 
the appropriate documentation to demonstrate compliance 
with those requirements. 

  (c) Non-federal permittees must submit a pre-
construction notification to the district engineer if the 
authorized activity may have the potential to cause effects 
to any historic properties listed, determined to be eligible 
for listing on, or potentially eligible for listing on the 
National Register of Historic Places, including previously 
unidentified properties.  For such activities, the pre-
construction notification must state which historic 
properties may be affected by the proposed work or 
include a vicinity map indicating the location of the 
historic properties or the potential for the presence of 
historic properties. Assistance regarding information on 
the location of or potential for the presence of historic 
resources can be sought from the State Historic 
Preservation Officer or Tribal Historic Preservation 
Officer, as appropriate, and the National Register of 
Historic Places (see 33 CFR 330.4(g)). The district 
engineer shall make a reasonable and good faith effort to 
carry out appropriate identification efforts, which may 
include background research, consultation, oral history 
interviews, sample field investigation, and field survey.  
Based on the information submitted and these efforts, the 
district engineer shall determine whether the proposed 
activity has the potential to cause an effect on the historic 
properties. Where the non-Federal applicant has identified 
historic properties which the activity may have the 
potential to cause effects and so notified the Corps, the 
non-Federal applicant shall not begin the activity until 
notified by the district engineer either that the activity has 
no potential to cause effects or that consultation under 
Section 106 of the NHPA has been completed.  

  (d) The district engineer will notify the 
prospective permittee within 45 days of receipt of a 
complete pre-construction notification whether NHPA 
Section 106 consultation is required.  Section 106 
consultation is not required when the Corps determines 
that the activity does not have the potential to cause 
effects on historic properties (see 36 CFR §800.3(a)).  If 
NHPA section 106 consultation is required and will 
occur, the district engineer will notify the non-Federal 
applicant that he or she cannot begin work until Section 
106 consultation is completed. 

  (e) Prospective permittees should be aware that 
section 110k of the NHPA (16 U.S.C. 470h-2(k)) prevents 
the Corps from granting a permit or other assistance to an 
applicant who, with intent to avoid the requirements of 
Section 106 of the NHPA, has intentionally significantly 
adversely affected a historic property to which the permit 
would relate, or having legal power to prevent it, allowed 
such significant adverse effect to occur, unless the Corps, 
after consultation with the Advisory Council on Historic 
Preservation (ACHP), determines that circumstances 
justify granting such assistance despite the adverse effect 
created or permitted by the applicant.  If circumstances 
justify granting the assistance, the Corps is required to 

notify the ACHP and provide documentation specifying 
the circumstances, explaining the degree of damage to the 
integrity of any historic properties affected, and proposed 
mitigation.  This documentation must include any views 
obtained from the applicant, SHPO/THPO, appropriate 
Indian tribes if the undertaking occurs on or affects 
historic properties on tribal lands or affects properties of 
interest to those tribes, and other parties known to have a 
legitimate interest in the impacts to the permitted activity 
on historic properties. 

  19. Designated Critical Resource Waters. Critical 
resource waters include, NOAA-designated marine sanctuaries, 
National Estuarine Research Reserves, state natural heritage 
sites, and outstanding national resource waters or other waters 
officially designated by a state as having particular 
environmental or ecological significance and identified by the 
district engineer after notice and opportunity for public 
comment. The district engineer may also designate additional 
critical resource waters after notice and opportunity for 
comment. 

  (a)  Discharges of dredged or fill material into 
waters of the United States are not authorized by NWPs 7, 
12, 14, 16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, and 
50 for any activity within, or directly affecting, critical 
resource waters, including wetlands adjacent to such 
waters. 

  (b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 
25, 27, 28, 30, 33, 34, 36, 37, and 38, notification is 
required in accordance with general condition 27, for any 
activity proposed in the designated critical resource 
waters including wetlands adjacent to those waters. The 
district engineer may authorize activities under these 
NWPs only after it is determined that the impacts to the 
critical resource waters will be no more than minimal. 

 20  Mitigation. The district engineer will consider the 
following factors when determining appropriate and practicable 
mitigation necessary to ensure that adverse effects on the aquatic 
environment are minimal: 

  (a)  The activity must be designed and 
constructed to avoid and minimize adverse effects, both 
temporary and permanent, to waters of the United States 
to the maximum extent practicable at the project site (i.e., 
on site). 

  (b) Mitigation in all its forms (avoiding, 
minimizing, rectifying, reducing, or compensating) will 
be required to the extent necessary to ensure that the 
adverse effects to the aquatic environment are minimal. 

  (c) Compensatory mitigation at a minimum 
one-for-one ratio will be required for all wetland losses 
that exceed 1/10 acre and require pre-construction 
notification, unless the district engineer determines in 
writing that some other form of mitigation would be more 
environmentally appropriate and provides a project-
specific waiver of this requirement. For wetland losses of 
1/10 acre or less that require pre-construction notification, 
the district engineer may determine on a case-by-case 
basis that compensatory mitigation is required to ensure 
that the activity results in minimal adverse effects on the 
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aquatic environment. Since the likelihood of success is 
greater and the impacts to potentially valuable uplands are 
reduced, wetland restoration should be the first 
compensatory mitigation option considered. 

  (d) For losses of streams or other open waters 
that require pre-construction notification, the district 
engineer may require compensatory mitigation, such as 
stream restoration, to ensure that the activity results in 
minimal adverse effects on the aquatic environment.  

  (e) Compensatory mitigation will not be used to 
increase the acreage losses allowed by the acreage limits 
of the NWPs. For example, if an NWP has an acreage 
limit of 1/2 acre, it cannot be used to authorize any project 
resulting in the loss of greater than 1/2 acre of waters of 
the United States, even if compensatory mitigation is 
provided that replaces or restores some of the lost waters. 
However, compensatory mitigation can and should be 
used, as necessary, to ensure that a project already 
meeting the established acreage limits also satisfies the 
minimal impact requirement associated with the NWPs. 

  (f) Compensatory mitigation plans for projects 
in or near streams or other open waters will normally 
include a requirement for the establishment, maintenance, 
and legal protection (e.g., conservation easements) of 
riparian areas next to open waters. In some cases, riparian 
areas may be the only compensatory mitigation required. 
Riparian areas should consist of native species. The width 
of the required riparian area will address documented 
water quality or aquatic habitat loss concerns. Normally, 
the riparian area will be 25 to 50 feet wide on each side of 
the stream, but the district engineer may require slightly 
wider riparian areas to address documented water quality 
or habitat loss concerns. Where both wetlands and open 
waters exist on the project site, the district engineer will 
determine the appropriate compensatory mitigation (e.g., 
riparian areas and/or wetlands compensation) based on 
what is best for the aquatic environment on a watershed 
basis. In cases where riparian areas are determined to be 
the most appropriate form of compensatory mitigation, 
the district engineer may waive or reduce the requirement 
to provide wetland compensatory mitigation for wetland 
losses. 

  (g) Permittees may propose the use of 
mitigation banks, in-lieu fee arrangements or separate 
activity-specific compensatory mitigation. In all cases, the 
mitigation provisions will specify the party responsible 
for accomplishing and/or complying with the mitigation 
plan. 

  (h) Where certain functions and services of 
waters of the United States are permanently adversely 
affected, such as the conversion of a forested or scrub-
shrub wetland to a herbaceous wetland in a permanently 
maintained utility line right-of-way, mitigation may be 
required to reduce the adverse effects of the project to the 
minimal level. 

 21. Water Quality. Where States and authorized Tribes, or 
EPA where applicable, have not previously certified compliance 
of an NWP with CWA Section 401, individual 401 Water 
Quality Certification must be obtained or waived (see 33 CFR 

330.4(c)). The district engineer or State or Tribe may require 
additional water quality management measures to ensure that the 
authorized activity does not result in more than minimal 
degradation of water quality. 

 22. Coastal Zone Management. In coastal states where an 
NWP has not previously received a state coastal zone 
management consistency concurrence, an individual state coastal 
zone management consistency concurrence must be obtained, or 
a presumption of concurrence must occur (see 33 CFR 330.4(d)). 
The district engineer or a State may require additional measures 
to ensure that the authorized activity is consistent with state 
coastal zone management requirements. 

 23. Regional and Case-By-Case Conditions. The activity 
must comply with any regional conditions that may have been 
added by the Division Engineer (see 33 CFR 330.4(e)) and with 
any case specific conditions added by the Corps or by the state, 
Indian Tribe, or U.S. EPA in its section 401 Water Quality 
Certification, or by the state in its Coastal Zone Management 
Act consistency determination. 

 24.  Use of Multiple Nationwide Permits. The use of 
more than one NWP for a single and complete project is 
prohibited, except when the acreage loss of waters of the United 
States authorized by the NWPs does not exceed the acreage limit 
of the NWP with the highest specified acreage limit. For 
example, if a road crossing over tidal waters is constructed under 
NWP 14, with associated bank stabilization authorized by NWP 
13, the maximum acreage loss of waters of the United States for 
the total project cannot exceed 1/3-acre. 

 25. Transfer of Nationwide Permit Verifications. If the 
permittee sells the property associated with a nationwide permit 
verification, the permittee may transfer the nationwide permit 
verification to the new owner by submitting a letter to the 
appropriate Corps district office to validate the transfer. A copy 
of the nationwide permit verification must be attached to the 
letter, and the letter must contain the following statement and 
signature:   

 “When the structures or work authorized by this 
nationwide permit are still in existence at the time the 
property is transferred, the terms and conditions of this 
nationwide permit, including any special conditions, will 
continue to be binding on the new owner(s) of the 
property. To validate the transfer of this nationwide 
permit and the associated liabilities associated with 
compliance with its terms and conditions, have the 
transferee sign and date below.” 

---------------------------------------------------------------- 
(Transferee) 
 
---------------------------------------------------------------- 
(Date) 

 
 26. Compliance Certification. Each permittee who 

received an NWP verification from the Corps must submit a 
signed certification regarding the completed work and any 
required mitigation. The certification form must be forwarded by 
the Corps with the NWP verification letter and will include: 
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  (a)  A statement that the authorized work was 
done in accordance with the NWP authorization, 
including any general or specific conditions; 

  (b)  A statement that any required mitigation 
was completed in accordance with the permit conditions; 
and 

  (c) The signature of the permittee certifying the 
completion of the work and mitigation. 

 27. Pre-Construction Notification.  

  (a) Timing.. Where required by the terms of the 
NWP, the prospective permittee must notify the district 
engineer by submitting a pre-construction notification 
(PCN) as early as possible. The district engineer must 
determine if the PCN is complete within 30 calendar days 
of the date of receipt and, as a general rule, will request 
additional information necessary to make the PCN 
complete only once. However, if the prospective 
permittee does not provide all of the requested 
information, then the district engineer will notify the 
prospective permittee that the PCN is still incomplete and 
the PCN review process will not commence until all of 
the requested information has been received by the district 
engineer. The prospective permittee shall not begin the 
activity until either: 

  (1)  He or she is notified in writing by the 
district engineer that the activity may proceed under 
the NWP with any special conditions imposed by the 
district or division engineer; or 

   (2) Forty-five calendar days have passed 
from the district engineer’s receipt of the complete 
PCN and the prospective permittee has not received 
written notice from the district or division engineer. 
However, if the permittee was required to notify the 
Corps pursuant to general condition 17 that listed 
species or critical habitat might affected or in the 
vicinity of the project, or to notify the Corps pursuant 
to general condition 18 that the activity may have the 
potential to cause effects to historic properties, the 
permittee cannot begin the activity until receiving 
written notification from the Corps that is “no effect” 
on listed species or “no potential to cause effects” on 
historic properties, or that any consultation required 
under Section 7 of the Endangered Species Act (see 
33 CFR 330.4(f)) and/or Section 106 of the National 
Historic Preservation (see 33 CFR 330.4(g)) is 
completed. Also, work cannot begin under NWPs 21, 
49, or 50 until the permittee has received written 
approval from the Corps. If the proposed activity 
requires a written waiver to exceed specified limits of 
an NWP, the permittee cannot begin the activity until 
the district engineer issues the waiver. If the district 
or division engineer notifies the permittee in writing 
that an individual permit is required within 45 
calendar days of receipt of a complete PCN, the 
permittee cannot begin the activity until an individual 
permit has been obtained. Subsequently, the 
permittee’s right to proceed under the NWP may be 
modified, suspended, or revoked only in accordance 
with the procedure set forth in 33 CFR 330.5(d)(2). 

  (b) Contents of Pre-Construction Notification: 
The PCN must be in writing and include the following 
information: 

  (1) Name, address and telephone numbers 
of the prospective permittee; 

  (2) Location of the proposed project; 

  (3) A description of the proposed project; 
the project’s purpose; direct and indirect adverse 
environmental effects the project would cause; any 
other NWP(s), regional general permit(s), or 
individual permit(s) used or intended to be used to 
authorize any part of the proposed project or any 
related activity. The description should be 
sufficiently detailed to allow the district engineer to 
determine that the adverse effects of the project will 
be minimal and to determine the need for 
compensatory mitigation. Sketches should be 
provided when necessary to show that the activity 
complies with the terms of the NWP. (Sketches 
usually clarify the project and when provided result 
in a quicker decision.); 

  (4) The PCN must include a delineation of 
special aquatic sites and other waters of the United 
States on the project site. Wetland delineations must 
be prepared in accordance with the current method 
required by the Corps. The permittee may ask the 
Corps to delineate the special aquatic sites and other 
waters of the United States, but there may be a delay 
if the Corps does the delineation, especially if the 
project site is large or contains many waters of the 
United States. Furthermore, the 45 day period will 
not start until the delineation has been submitted to or 
completed by the Corps, where appropriate; 

  (5) If the proposed activity will result in the 
loss of greater than 1/10 acre of wetlands and a PCN 
is required, the prospective permittee must submit a 
statement describing how the mitigation requirement 
will be satisfied. As an alternative, the prospective 
permittee may submit a conceptual or detailed 
mitigation plan. 

  (6) If any listed species or designated 
critical habitat might be affected or is in the vicinity 
of the project, or if the project is located in 
designated critical habitat, for non-Federal applicants 
the PCN must include the name(s) of those 
endangered or threatened species that might be 
affected by the proposed work or utilize the 
designated critical habitat that may be affected by the 
proposed work. Federal applicants must provide 
documentation demonstrating compliance with the 
Endangered Species Act; and 

  (7) For an activity that may affect a historic 
property listed on, determined to be eligible for 
listing on, or potentially eligible for listing on, the 
National Register of Historic Places, for non-Federal 
applicants the PCN must state which historic property 
may be affected by the proposed work or include a 
vicinity map indicating the location of the historic 
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property. Federal applicants must provide 
documentation demonstrating compliance with 
Section 106 of the National Historic Preservation 
Act. 

  (c) Form of Pre-Construction Notification: The 
standard individual permit application form (Form ENG 
4345) may be used, but the completed application form 
must clearly indicate that it is a PCN and must include all 
of the information required in paragraphs (b)(1) through 
(7) of this general condition. A letter containing the 
required information may also be used. 

  (d) Agency Coordination:  

  (1) The district engineer will consider any 
comments from Federal and state agencies 
concerning the proposed activity’s compliance with 
the terms and conditions of the NWPs and the need 
for mitigation to reduce the project’s adverse 
environmental effects to a minimal level. 

  (2) For all NWP 48 activities requiring pre-
construction notification and for other NWP activities 
requiring pre-construction notification to the district 
engineer that result in the loss of greater than 1/2-acre 
of waters of the United States, the district engineer 
will immediately provide (e.g., via facsimile 
transmission, overnight mail, or other expeditious 
manner) a copy of the PCN to the appropriate Federal 
or state offices (U.S. FWS, state natural resource or 
water quality agency, EPA, State Historic 
Preservation Officer (SHPO) or Tribal Historic 
Preservation Office (THPO), and, if appropriate, the 
NMFS). With the exception of NWP 37, these 
agencies will then have 10 calendar days from the 
date the material is transmitted to telephone or fax the 
district engineer notice that they intend to provide 
substantive, site-specific comments. If so contacted 
by an agency, the district engineer will wait an 
additional 15 calendar days before making a decision 
on the pre-construction notification. The district 
engineer will fully consider agency comments 
received within the specified time frame, but will 
provide no response to the resource agency, except as 
provided below. The district engineer will indicate in 
the administrative record associated with each pre-
construction notification that the resource agencies’ 
concerns were considered. For NWP 37, the 
emergency watershed protection and rehabilitation 
activity may proceed immediately in cases where 
there is an unacceptable hazard to life or a significant 
loss of property or economic hardship will occur. The 
district engineer will consider any comments 
received to decide whether the NWP 37 authorization 
should be modified, suspended, or revoked in 
accordance with the procedures at 33 CFR 330.5. 

  (3) In cases of where the prospective 
permittee is not a Federal agency, the district 
engineer will provide a response to NMFS within 30 
calendar days of receipt of any Essential Fish Habitat 
conservation recommendations, as required by 
Section 305(b)(4)(B) of the Magnuson-Stevens 
Fishery Conservation and Management Act. 

  (4) Applicants are encouraged to provide 
the Corps multiple copies of pre-construction 
notifications to expedite agency coordination. 

  (5) For NWP 48 activities that require 
reporting, the district engineer will provide a copy of 
each report within 10 calendar days of receipt to the 
appropriate regional office of the NMFS. 

  (e) In reviewing the PCN for the proposed 
activity, the district engineer will determine whether the 
activity authorized by the NWP will result in more than 
minimal individual or cumulative adverse environmental 
effects or may be contrary to the public interest. If the 
proposed activity requires a PCN and will result in a loss 
of greater than 1/10 acre of wetlands, the prospective 
permittee should submit a mitigation proposal with the 
PCN. Applicants may also propose compensatory 
mitigation for projects with smaller impacts. The district 
engineer will consider any proposed compensatory 
mitigation the applicant has included in the proposal in 
determining whether the net adverse environmental 
effects to the aquatic environment of the proposed work 
are minimal. The compensatory mitigation proposal may 
be either conceptual or detailed. If the district engineer 
determines that the activity complies with the terms and 
conditions of the NWP and that the adverse effects on the 
aquatic environment are minimal, after considering 
mitigation, the district engineer will notify the permittee 
and include any conditions the district engineer deems 
necessary. The district engineer must approve any 
compensatory mitigation proposal before the permittee 
commences work. If the prospective permittee elects to 
submit a compensatory mitigation plan with the PCN, the 
district engineer will expeditiously review the proposed 
compensatory mitigation plan. The district engineer must 
review the plan within 45 calendar days of receiving a 
complete PCN and determine whether the proposed 
mitigation would ensure no more than minimal adverse 
effects on the aquatic environment. If the net adverse 
effects of the project on the aquatic environment (after 
consideration of the compensatory mitigation proposal) 
are determined by the district engineer to be minimal, the 
district engineer will provide a timely written response to 
the applicant. The response will state that the project can 
proceed under the terms and conditions of the NWP. 

 If the district engineer determines that the adverse 
effects of the proposed work are more than minimal, then 
the district engineer will notify the applicant either: (1) 
That the project does not qualify for authorization under 
the NWP and instruct the applicant on the procedures to 
seek authorization under an individual permit; (2) that the 
project is authorized under the NWP subject to the 
applicant’s submission of a mitigation plan that would 
reduce the adverse effects on the aquatic environment to 
the minimal level; or (3) that the project is authorized 
under the NWP with specific modifications or conditions. 
Where the district engineer determines that mitigation is 
required to ensure no more than minimal adverse effects 
occur to the aquatic environment, the activity will be 
authorized within the 45-day PCN period. The 
authorization will include the necessary conceptual or 
specific mitigation or a requirement that the applicant 
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submit a mitigation plan that would reduce the adverse 
effects on the aquatic environment to the minimal level. 
When mitigation is required, no work in waters of the 
United States may occur until the district engineer has 
approved a specific mitigation plan. 

 (a) 28. Single and Complete Project. The activity must 
be a single and complete project. The same NWP cannot be used 
more than once for the same single and complete project. 

B. Regional Conditions:   

I. Sacramento District (All States, except Colorado) 

1.  When pre-construction notification (PCN) is required, the 
prospective permittee shall notify the Sacramento District in 
accordance with General Condition 27 using either the South 
Pacific Division Preconstruction Notification (PCN) Checklist or 
a completed application form (ENG Form 4345).  In addition, 
the PCN shall include: 

a. A written statement explaining how the activity has 
been designed to avoid and minimize adverse effects, 
both temporary and permanent, to waters of the United 
States; 

b. Drawings, including plan and cross-section views, 
clearly depicting the location, size and dimensions of the 
proposed activity. The drawings shall contain a title 
block, legend and scale, amount (in cubic yards) and size 
(in acreage) of fill in Corps jurisdiction, including both 
permanent and temporary fills/structures. The ordinary 
high water mark or, if tidal waters, the high tide line 
should be shown (in feet), based on National Geodetic 
Vertical Datum (NGVD) or other appropriate referenced 
elevation; and 

c. Pre-project color photographs of the project site taken 
from designatedlocations documented on the plan 
drawing. 

2. The permittee shall complete compensatory mitigation 
required by special conditions of the NWP verification before or 
concurrent with construction of the authorized activity, except 
when specifically determined to be impracticable by the 
Sacramento District.  When project mitigation involves use of a 
mitigation bank or in-lieu fee program, payment shall be made 
before commencing construction. 

3. The permittee shall record the NWP verification with the 
Registrar of Deeds or other appropriate official charged with the 
responsibility for maintaining records of title to or interest in real 
property against areas  (1) designated to be preserved as part of 
mitigation for authorized impacts, including any associated 
covenants or restrictions, or (2) where structures such as boat 
ramps or docks, marinas, piers, and permanently moored vessels 
will be constructed in or adjacent to navigable waters (Section 
10 and Section 404).  The recordation shall also include a map 
showing the surveyed location of the authorized structure and 
any associated areas preserved to minimize or compensate for 
project impacts. 

 

4. The permittee shall place wetlands, other aquatic areas, and 
any vegetative buffers preserved as part of mitigation for 
impacts into a separate “preserve” parcel prior to discharging 

dredged or fill material into waters of the United States, except 
where specifically determined to be impracticable by the 
Sacramento District.  Permanent legal protection shall be 
established for all preserve parcels, following Sacramento 
District approval of the legal instrument. 

5. The permittee shall allow Corps representatives to inspect 
the authorized activity and any mitigation areas at any time 
deemed necessary to determine compliance with the terms and 
conditions of the NWP verification.  The permittee will be 
notified in advance of an inspection. 

6. For NWPs 29, 39, 40, 42, 43, 44, and 46, requests to waive 
the 300 linear foot limitation for intermittent or ephemeral 
waters of the U.S. shall include an evaluation of functions and 
services provided by the waterbody taking into account the 
watershed, measures to be implemented to avoid and minimize 
impacts, other measures to avoid and minimize that were found 
to be impracticable, and a mitigation plan for offsetting impacts. 

7. Road crossings shall be designed to ensure fish passage, 
especially for anadromous fisheries.  Permittees shall employ 
bridge designs that span the stream or river, utilize pier or pile 
supported structures, or involve large bottomless culverts with a 
natural streambed, where the substrate and streamflow 
conditions approximate existing channel conditions. Approach 
fills in waters of the United States below the ordinary high water 
mark are not authorized under the NWPs, except where 
avoidance has specifically been determined to be impracticable 
by the Sacramento District.  

8. For NWP 12, clay blocks, bentonite, or other suitable 
material shall be used to seal the trench to prevent the utility line 
from draining waters of the United States, including wetlands. 

9. For NWP 13, bank stabilization shall include the use of 
vegetation or other biotechnical design to the maximum extent 
practicable.  Activities involving hard-armoring of the bank toe 
or slope requires submission of a PCN per General Condition 27.  

10. For NWP 23, the PCN shall include a copy of the signed 
Categorical Exclusion document and final agency 
determinations regarding compliance with Section 7 of the 
Endangered Species Act, Essential Fish Habitat under the 
Magnussen-Stevens Act, and Section 106 of the National 
Historic Preservation Act. 

11. For NWP 44, the discharge shall not cause the loss of more 
than 300 linear feet of streambed.  For intermittent and 
ephemeral streams, the 300 linear foot limit may be waived in 
writing by the Sacramento District. This NWP does not 
authorize discharges in waters of the United States supporting 
anadromous fisheries. 

12. For NWPs 29 and 39, channelization or relocation of 
intermittent or perennial drainage, is not authorized, except 
when, as determined by the Sacramento District, the relocation 
would result in a net increase in functions of the aquatic 
ecosystem within the watershed. 

13. For NWP 33, temporary fills for construction access in 
waters of the United States supporting fisheries shall be 
accomplished with clean, washed spawning quality gravels 
where practicable as determined by the Sacramento District, in 
consultation with appropriate federal and state wildlife agencies. 
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14. For NWP 46, the discharge shall not cause the loss of 
greater than 0.5 acres of waters of the United States or the loss 
of more than 300 linear feet of ditch, unless this 300 foot linear 
foot limit is waived in writing by the Sacramento District. 

15. For NWPs 29, 39, 40, 42, and 43, upland vegetated buffers 
shall be established and maintained in perpetuity, to the 
maximum extent practicable, next to all preserved open waters, 
streams and wetlands including created, restored, enhanced or 
preserved waters of the U.S., consistent with General Condition 
20.  Except in unusual circumstances, vegetated buffers shall be 
at least 50 feet in width.   

16. All NWPs except 3, 6, 20, 27, 32, 38, and 47, are revoked 
for activities in histosols and fens and in wetlands contiguous 
with fens.  Fens are defined as slope wetlands with a histic 
epipedon that are hydrologically supported by groundwater. 
Fens are normally saturated throughout the growing season, 
although they may not be during drought conditions.  For NWPs 
3, 6, 20, 27, 32, and 38, prospective permittees shall submit a 
PCN to the Sacramento District in accordance with General 
Condition 27. 

17. For all NWPs, when activities are proposed within 100 feet 
of the point of groundwater discharge of a natural spring, 
prospective permittees shall submit a PCN to the Sacramento 
District in accordance with General Condition 27.  A spring 
source is defined as any location where ground water emanates 
from a point in the ground.  For purposes of this condition, 
springs do not include seeps or other discharges which lack a 
defined channel.   

II. California Only 

1. In the Lake Tahoe Basin, all NWPs are revoked.  Activities 
in this area shall be authorized under Regional General Permit 
16 or through an individual permit.  

2. In the Primary and Secondary Zones of the Legal Delta, 
NWPs 29 and 39 are revoked.  New development activities in 
the Legal Delta will be reviewed through the Corps’ standard 
permit process.   

III. Nevada Only 

1. In the Lake Tahoe Basin, all NWPs are revoked.  Activities 
in this area shall be authorized under Regional General Permit 
16 or through an individual permit. 

IV. Utah Only 

1. For all NWPs, except NWP 47, prospective permittees shall 
submit a PCN in accordance with General Condition 27 for any 
activity, in waters of the United States, below 4217 feet mean 
sea level (msl) adjacent to the Great Salt Lake and below 4500 
feet msl adjacent to Utah Lake. 

2. A PCN is required for all bank stabilization activities in a 
perennial stream that would affect more than 100 linear feet of 
stream 

3. For NWP 27, facilities for controlling stormwater runoff, 
construction of water parks such as kayak courses, and use of 
grout or concrete to construct in-stream structures are not 
authorized.  A PCN is required for all projects exceeding 1500 
linear feet as measured on the stream thalweg, using in stream 
structures exceeding 50 cubic yards per structure and/or 
incorporating grade control structures exceeding 1 foot vertical 

drop.  For any stream restoration project, the post project stream 
sinuosity shall be appropriate to the geomorphology of the 
surrounding area and shall be equal to, or greater than, pre 
project sinuosity.  Sinuosity is defined as the ratio of stream 
length to project reach length.  Structures shall allow the passage 
of aquatic organisms, recreational water craft or other 
navigational activities unless specifically waived in writing by 
the District Engineer.   

V. Colorado Only 

1. Final Regional Conditions Applicable to Specific 
Nationwide Permits within Colorado. 

a. Nationwide Permit Nos. 12 and 14, Utility Line 
Activities and Linear Transportation Projects.  In the 
Colorado River Basin, utility line and road activities 
crossing perennial water or special aquatic sites require 
notification to the District Engineer in accordance with 
General Condition 27 (Pre-Construction Notification).   

b. Nationwide Permit No. 13 Bank Stabilization.  In 
Colorado, bank stabilization activities necessary for 
erosion prevention in streams that average less than 20 
feet in width (measured between the ordinary high water 
marks) are limited to the placement of no more than 1/4 
cubic yard of suitable fill* material per running foot 
below the plane of the ordinary high water mark.  
Activities greater than 1/4 cubic yard may be authorized if 
the permittee notifies the District Engineer in accordance 
with General Condition 27 (Pre-Construction 
Notification) and the Corps determines the adverse 
environmental effects are minimal.  [* See (g) for 
definition of Suitable Fill] 

c. Nationwide Permit No. 27 Aquatic Habitat 
Restoration, Establishment, and Enhancement Activities.  

(1) For activities that include a fishery enhancement 
component, the Corps will send the Pre-Construction 
Notification to the Colorado Division of Wildlife 
(CDOW) for review.  In accordance with General 
Condition 27 (Pre-Construction Notification), 
CDOW will have 10 days from the receipt of Corps 
notification to indicate that they will be commenting 
on the proposed project.  CDOW will then have an 
additional 15 days after the initial 10-day period to 
provide those comments.  If CDOW raises concerns, 
the applicant may either modify their plan, in 
coordination with CDOW, or apply for a standard 
individual permit. 

(2) For activities involving the length of a stream, 
the post-project stream sinuosity will not be 
significantly reduced, unless it is demonstrated that 
the reduction in sinuosity is consistent with the 
natural morphological evolution of the stream 
(sinuosity is the ratio of stream length to project 
reach length). 

(3) Structures will allow the upstream and 
downstream passage of aquatic organisms, including 
fish native to the reach, as well as recreational water 
craft or other navigational activities, unless 
specifically waived in writing by the District 
Engineer.  The use of grout and/or concrete in 
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building structures is not authorized by this 
nationwide permit. 

(4) The construction of water parks (i.e., kayak 
courses) and flood control projects are not authorized 
by this nationwide permit. 

d. Nationwide Permits Nos. 29 and 39; Residential 
Developments and Commercial and Institutional 
Developments.  A copy of the existing FEMA/locally-
approved floodplain map must be submitted with the Pre-
Construction Notification.  When reviewing proposed 
developments, the Corps will utilize the most accurate 
and reliable FEMA/locally-approved pre-project 
floodplain mapping, not post-project floodplain mapping 
based on a CLOMR or LOMR.  However, the Corps will 
accept revisions to existing floodplain mapping if the 
revisions resolve inaccuracies in the original floodplain 
mapping and if the revisions accurately reflect pre-project 
conditions.   

2. Final Regional Conditions Applicable to All Nationwide 
Permits within Colorado  

e. Removal of Temporary Fills.  General Condition 13 
(Removal of Temporary Fills) is amended by adding the 
following: When temporary fills are placed in wetlands in 
Colorado, a horizontal marker (i.e. fabric, certified weed-
free straw, etc.) must be used to delineate the existing 
ground elevation of wetlands that will be temporarily 
filled during construction. 

f. Spawning Areas.  General Condition 3 (Spawning 
Areas) is amended by adding the following: In Colorado, 
all Designated Critical Resource Waters (see enclosure 1) 
are considered important spawning areas.  Therefore, In 
accordance with General Condition 19 (Designated 
Critical Resource Waters), the discharge of dredged or fill 
material in not authorized by the following nationwide 
permits in these waters: NWPs 7, 12, 14, 16, 17, 21, 29, 
31, 35, 39, 40, 42, 43, 44, 49, and 50.  In addition, in 
accordance with General Condition 27 (Pre-Construction 
Notification), notification to the District Engineer is 
required for use of the following nationwide permits in 
these waters: NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 
27, 28, 30, 33, 34, 36, 37 and 38”. 

g. Suitable Fill.  In Colorado, use of broken concrete as 
fill material requires notification to the District Engineer 
in accordance with General Condition 27 (Pre-
Construction Notification).  Permittees must demonstrate 
that soft engineering methods utilizing native or non-
manmade materials are not practicable (with respect to 
cost, existing technology, and logistics), before broken 
concrete is allowed as suitable fill.  Use of broken 
concrete with exposed rebar is prohibited in perennial 
waters and special aquatic sites. 

h. Invasive Aquatic Species.  General Condition 11 is 
amended by adding the following condition for work in 
perennial or intermittent waters of the United States:  If 
heavy equipment is used for the subject project that was 
previously working in another stream, river, lake, pond, or 
wetland within 10 days of initiating work, one the 

following procedures is necessary to prevent the spread of 
New Zealand Mud Snails and other aquatic hitchhikers: 

(1) Remove all mud and debris from equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and keep 
the equipment dry for 10 days. OR 

(2) Remove all mud and debris from Equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and 
spray/soak equipment with either a 1:1 solution of 
Formula 409 Household Cleaner and water, or a 
solution of Sparquat 256 (5 ounces Sparquat per 
gallon of water).  Treated equipment must be kept 
moist for at least 10 minutes.  OR 

(3) Remove all mud and debris from equipment 
(tracks, turrets, buckets, drags, teeth, etc.) and 
spray/soak equipment with water greater than 120 
degrees F for at least 10 minutes. 

3. Final Regional Conditions for Revocation/Special 
Notification Specific to Certain Geographic Areas 

i. Fens: All Nationwide permits, except permit Nos. 3, 
6, 20, 27, 32, 38 and 47, are revoked in fens and wetlands 
adjacent to fens.   Use of nationwide permit Nos. 3, 20, 27 
and 38, requires notification to the District Engineer, in 
accordance with General Condition 27 (Pre-Construction 
Notification), and the permittee may not begin the activity 
until the Corps determines the adverse environmental 
effects are minimal.  The following defines a fen: 

Fen soils (histosols) are normally saturated 
throughout the growing season, although they may 
not be during drought conditions.  The primary 
source of hydrology for fens is groundwater.  
Histosols are defined in accordance with the U.S. 
Department of Agriculture, Natural Resources 
Conservation Service publications on Keys to Soil 
Taxonomy and Field Indicators of Hydric Soils in the 
United States 
(http://soils.usda.gov/technical/classification/taxono
my). 

j. Springs:  Within the state of Colorado, all NWPs, 
except permit 47 (original ‘C’), require preconstruction 
notification pursuant to General Condition 27 for 
discharges of dredged or fill material within 100 feet of 
the point of groundwater discharge of natural springs.  A 
spring source is defined as any location where 
groundwater emanates from a point in the ground.  For 
purposes of this regional condition, springs do not include 
seeps or other discharges which do not have a defined 
channel. 

4. Additional Information 

The following provides additional information regarding 
minimization of impacts and compliance with existing 
general Conditions: 

a. Permittees are reminded of the existing General 
Condition No. 6 which prohibits the use of unsuitable 
material.  Organic debris, building waste, asphalt, car 
bodies, and trash are not suitable material.  Also, General 
Condition 12 requires appropriate erosion and sediment 
controls (i.e. all fills must be permanently stabilized to 
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prevent erosion and siltation into waters and wetlands at 
the earliest practicable date).  Streambed material or other 
small aggregate material placed along a bank as 
stabilization will not meet General Condition 12.  Also, 
use of erosion control mates that contain plastic netting 
may not meet General Condition 12 if deemed harmful to 
wildlife. 

b. Designated Critical Resource Waters in Colorado.  In 
Colorado, a list of designated Critical Resource Waters 
has been published in accordance with General Condition 
19 (Designated Critical Resource Waters).  This list will 
be published on the Albuquerque District Regulatory 
home page (http://www.spa.usace.army.mil/reg/)  

c.  Federally-Listed Threatened and Endangered 
Species.  General condition 17 requires that nod-federal 
permittees notify the District Engineer if any listed 
species or designated critical habitat might be affected or 
is in the vicinity of the project.  Information on such 
species, to include occurrence by county in Colorado, 
may be found at the following U.S. Fish and Wildlife 
Service website: 
http://www.fws.gov/mountain%2Dprairie/endspp/name_c
ounty_search.htm    

C. Further Information 

1. District Engineers have authority to determine if an activity 
complies with the terms and conditions of an NWP. 

2. NWPs do not obviate the need to obtain other federal, state, 
or local permits, approvals, or authorizations required by law. 

3. NWPs do not grant any property rights or exclusive 
privileges. 

4. NWPs do not authorize any injury to the property or rights 
of others. 

5. NWPs do not authorize interference with any existing or 
proposed Federal project. 

D. Definitions 

Best management practices (BMPs): Policies, practices, 
procedures, or structures implemented to mitigate the adverse 
environmental effects on surface water quality resulting from 
development. BMPs are categorized as structural or non-
structural. 

Compensatory mitigation: The restoration, establishment 
(creation), enhancement, or preservation of aquatic resources for 
the purpose of compensating for unavoidable adverse impacts 
which remain after all appropriate and practicable avoidance and 
minimization has been achieved. 

Currently serviceable: Useable as is or with some maintenance, 
but not so degraded as to essentially require reconstruction. 

Discharge:  The term “discharge” means any discharge of 
dredged or fill material. 

Enhancement: The manipulation of the physical, chemical, or 
biological characteristics of an aquatic resource to heighten, 
intensify, or improve a specific aquatic resource function(s). 
Enhancement results in the gain of selected aquatic resource 
function(s), but may also lead to a decline in other aquatic 

resource function(s). Enhancement does not result in a gain in 
aquatic resource area. 

Ephemeral stream: An ephemeral stream has flowing water 
only during, and for a short duration after, precipitation events in 
a typical year. Ephemeral stream beds are located above the 
water table year-round. Groundwater is not a source of water for 
the stream. Runoff from rainfall is the primary source of water 
for stream flow. 

Establishment (creation): The manipulation of the physical, 
chemical, or biological characteristics present to develop an 
aquatic resource that did not previously exist at an upland site. 
Establishment results in a gain in aquatic resource area. 

Historic Property:  Any prehistoric or historic district, site 
(including archaeological site), building, structure, or other 
object included in, or eligible for inclusion in, the National 
Register of Historic Places maintained by the Secretary of the 
Interior.  This term includes artifacts, records, and remains that 
are related to and located within such properties.  The term 
includes properties of traditional religious and cultural 
importance to an Indian tribe or Native Hawaiian organization 
and that meet the National Register criteria (36 CFR part 60).   

Independent utility: A test to determine what constitutes a 
single and complete project in the Corps regulatory program. A 
project is considered to have independent utility if it would be 
constructed absent the construction of other projects in the 
project area. Portions of a multi-phase project that depend upon 
other phases of the project do not have independent utility. 
Phases of a project that would be constructed even if the other 
phases were not built can be considered as separate single and 
complete projects with independent utility. 

Intermittent stream: An intermittent stream has flowing water 
during certain times of the year, when groundwater provides 
water for stream flow. During dry periods, intermittent streams 
may not have flowing water. Runoff from rainfall is a 
supplemental source of water for stream flow. 

Loss of waters of the United States: Waters of the United 
States that are permanently adversely affected by filling, 
flooding, excavation, or drainage because of the regulated 
activity. Permanent adverse effects include permanent 
discharges of dredged or fill material that change an aquatic area 
to dry land, increase the bottom elevation of a waterbody, or 
change the use of a waterbody. The acreage of loss of waters of 
the United States is a threshold measurement of the impact to 
jurisdictional waters for determining whether a project may 
qualify for an NWP; it is not a net threshold that is calculated 
after considering compensatory mitigation that may be used to 
offset losses of aquatic functions and services. The loss of 
stream bed includes the linear feet of stream bed that is filled or 
excavated. Waters of the United States temporarily filled, 
flooded, excavated, or drained, but restored to pre-construction 
contours and elevations after construction, are not included in 
the measurement of loss of waters of the United States. Impacts 
resulting from activities eligible for exemptions under Section 
404(f) of the Clean Water Act are not considered when 
calculating the loss of waters of the United States. 

Non-tidal wetland: A non-tidal wetland is a wetland that is not 
subject to the ebb and flow of tidal waters. The definition of a 
wetland can be found at 33 CFR 328.3(b). Non-tidal wetlands 



Nationwide 14 Permit Summary  Page  

 

11

contiguous to tidal waters are located landward of the high tide 
line (i.e., spring high tide line). 

Open water: For purposes of the NWPs, an open water is any 
area that in a year with normal patterns of precipitation has water 
flowing or standing above ground to the extent that an ordinary 
high water mark can be determined. Aquatic vegetation within 
the area of standing or flowing water is either non-emergent, 
sparse, or absent. Vegetated shallows are considered to be open 
waters. Examples of “open waters” include rivers, streams, 
lakes, and ponds. 

Ordinary High Water Mark: An ordinary high water mark is a 
line on the shore established by the fluctuations of water and 
indicated by physical characteristics, or by other appropriate 
means that consider the characteristics of the surrounding areas 
(see 33 CFR 328.3(e)).  

Perennial stream: A perennial stream has flowing water year-
round during a typical year. The water table is located above the 
stream bed for most of the year. Groundwater is the primary 
source of water for stream flow. Runoff from rainfall is a 
supplemental source of water for stream flow. 

Practicable: Available and capable of being done after taking 
into consideration cost, existing technology, and logistics in light 
of overall project purposes. 

Pre-construction notification: A request submitted by the 
project proponent to the Corps for confirmation that a particular 
activity is authorized by nationwide permit. The request may be 
a permit application, letter, or similar document that includes 
information about the proposed work and its anticipated 
environmental effects. Pre-construction notification may be 
required by the terms and conditions of a nationwide permit, or 
by regional conditions. A pre-construction notification may be 
voluntarily submitted in cases where pre-construction 
notification is not required and the project proponent wants 
confirmation that the activity is authorized by nationwide permit. 

Preservation: The removal of a threat to, or preventing the 
decline of, aquatic resources by an action in or near those 
aquatic resources. This term includes activities commonly 
associated with the protection and maintenance of aquatic 
resources through the implementation of appropriate legal and 
physical mechanisms. Preservation does not result in a gain of 
aquatic resource area or functions. 

Re-establishment: The manipulation of the physical, chemical, 
or biological characteristics of a site with the goal of returning 
natural/historic functions to a former aquatic resource. Re-
establishment results in rebuilding a former aquatic resource and 
results in a gain in aquatic resource area. 

Rehabilitation: The manipulation of the physical, chemical, or 
biological characteristics of a site with the goal of repairing 
natural/historic functions to a degraded aquatic resource. 
Rehabilitation results in a gain in aquatic resource function, but 
does not result in a gain in aquatic resource area. 

Restoration: The manipulation of the physical, chemical, or 
biological characteristics of a site with the goal of returning 
natural/historic functions to a former or degraded aquatic 
resource. For the purpose of tracking net gains in aquatic 
resource area, restoration is divided into two categories: re-
establishment and rehabilitation. 

Riffle and pool complex: Riffle and pool complexes are special 
aquatic sites under the 404(b)(1) Guidelines. Riffle and pool 
complexes sometimes characterize steep gradient sections of 
streams. Such stream sections are recognizable by their 
hydraulic characteristics. The rapid movement of water over a 
course substrate in riffles results in a rough flow, a turbulent 
surface, and high dissolved oxygen levels in the water. Pools are 
deeper areas associated with riffles. A slower stream velocity, a 
streaming flow, a smooth surface, and a finer substrate 
characterize pools. 

Riparian areas: Riparian areas are lands adjacent to streams, 
lakes, and estuarine-marine shorelines. Riparian areas are 
transitional between terrestrial and aquatic ecosystems, through 
which surface and subsurface hydrology connects waterbodies 
with their adjacent uplands. Riparian areas provide a variety of 
ecological functions and services and help improve or maintain 
local water quality. (See general condition 20.) 

Shellfish seeding: The placement of shellfish seed and/or 
suitable substrate to increase shellfish production. Shellfish seed 
consists of immature individual shellfish or  individual shellfish 
attached to shells or shell fragments (i.e., spat on shell). Suitable 
substrate may consist of shellfish shells, shell fragments, or other 
appropriate materials placed into waters for shellfish habitat.  

Single and complete project: The term “single and complete 
project” is defined at 33 CFR 330.2(i) as the total project 
proposed or accomplished by one owner/developer or 
partnership or other association of owners/developers.  A single 
and complete project must have independent utility (see 
definition). For linear projects, a “single and complete project” is 
all crossings of a single water of the United States (i.e., a single 
waterbody) at a specific location. For linear projects crossing a 
single waterbody several times at separate and distant locations, 
each crossing is considered a single and complete project. 
However, individual channels in a braided stream or river, or 
individual arms of a large, irregularly shaped wetland or lake, 
etc., are not separate waterbodies, and crossings of such features 
cannot be considered separately. 

Stormwater management: Stormwater management is the 
mechanism for controlling stormwater runoff for the purposes of 
reducing downstream erosion, water quality degradation, and 
flooding and mitigating the adverse effects of changes in land 
use on the aquatic environment. 

Stormwater management facilities: Stormwater management 
facilities are those facilities, including but not limited to, 
stormwater retention and detention ponds and best management 
practices, which retain water for a period of time to control 
runoff and/or improve the quality (i.e., by reducing the 
concentration of nutrients, sediments, hazardous substances and 
other pollutants) of stormwater runoff. 

Stream bed: The substrate of the stream channel between the 
ordinary high water marks. The substrate may be bedrock or 
inorganic particles that range in size from clay to boulders. 
Wetlands contiguous to the stream bed, but outside of the 
ordinary high water marks, are not considered part of the stream 
bed. 

Stream channelization: The manipulation of a stream’s course, 
condition, capacity, or location that causes more than minimal 
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interruption of normal stream processes. A channelized stream 
remains a water of the United States. 

Structure: An object that is arranged in a definite pattern of 
organization. Examples of structures include, without limitation, 
any pier, boat dock, boat ramp, wharf, dolphin, weir, boom, 
breakwater, bulkhead, revetment, riprap, jetty, artificial island, 
artificial reef, permanent mooring structure, power transmission 
line, permanently moored floating vessel, piling, aid to 
navigation, or any other manmade obstacle or obstruction. 

Tidal wetland: A tidal wetland is a wetland (i.e., water of the 
United States) that is inundated by tidal waters. The definitions 
of a wetland and tidal waters can be found at 33 CFR 328.3(b) 
and 33 CFR 328.3(f), respectively. Tidal waters rise and fall in a 
predictable and measurable rhythm or cycle due to the 
gravitational pulls of the moon and sun. Tidal waters end where 
the rise and fall of the water surface can no longer be practically 
measured in a predictable rhythm due to masking by other 
waters, wind, or other effects. Tidal wetlands are located 
channelward of the high tide line, which is defined at 33 CFR 
328.3(d).  

Vegetated shallows: Vegetated shallows are special aquatic 
sites under the 404(b)(1) Guidelines. They are areas that are 
permanently inundated and under normal circumstances have 
rooted aquatic vegetation, such as seagrasses in marine and 
estuarine systems and a variety of vascular rooted plants in 
freshwater systems. 

Waterbody: For purposes of the NWPs, a waterbody is a 
jurisdictional water of the United States that, during a year with 
normal patterns of precipitation, has water flowing or standing 
above ground to the extent that an ordinary high water mark 
(OHWM) or other indicators of jurisdiction can be determined, 
as well as any wetland area (see 33 CFR 328.3(b)). If a 
jurisdictional wetland is adjacent--meaning bordering, 
contiguous, or neighboring--to a jurisdictional waterbody 
displaying an OHWM or other indicators of jurisdiction, that 
waterbody and its adjacent wetlands are considered together as a 
single aquatic unit (see 33 CFR 328.4(c)(2)). Examples of 
“waterbodies” include streams, rivers, lakes, ponds, and 
wetlands. 
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N o And 3:43:16PM 
INS$EC?ION PHONE 

714-567-7804 

ENCROACHMENT PERMIT 
COUNTY OF ORANGE 

OC Public Works 
County Property Permits 

PermitNo: 2008-01915 
Effective Date: 813 112009 . 

- - 
Inspection office shall be notified at least Main Office: 300 North Flower Street, 12:OO AM 

TWO (2) WORK DAYS PRIOR to Santa Ana, California 92703-5001 Expiration Date: 
commencing permitted use. FAILURE or P.O. Box 4048, Santa Ana, California 92702-4048 

2/28/20 1 0 
TO OBTAIN INSPECTION SHALL 

12:OO AM 
(714) 834-3474 or (714) 834-5529 

VOID THIS PERMIT Fax: (7 14) 835-7425 

PERMITTEE FACILITY 

California Department of Transportation 
District 12 
3355 Michelson Drive 
Irvine, CA 926 12- 1692 
949-724-2 177 

Contact Person Lisa Alviso 
Telephone No. 949-279-8845 

I Y J s  Facilitv Name Number 

BOLSA CHICA CHANNEL C02 

- - 

PERMITTED USE: User of County property is hereby authorized as follows, subject to provisions attached hereto: 

To remove an existing bridge footing and abutment and to construct and maintain (2) column bridge footings as part of S405-E22 Connector 
Separation (Br# 55-1 101F) and S405-E22 High Occupancy Vehicle (HOV) Connector Separation (B# 55-1 103E) project to accommodate 
the ultimate interstate road widening within Orange County Flood Control District's Bolsa Chica Channel (C02) right-of-way, per attached 
plans and provisions and to the satisfaction of County inspection personnel. 

PERMIT NOT EFFECTIVE UNTIL PERMITTED USE APPROVED BY ASSIGNED INSPECTOR. 

THIS PERMIT IS NOT VALID UNTIL THE PERMITTEE FIRST OBTAINS A RIDER TO THIS PERMIT TO ADD THE SELECTED 
CONTRACTOR, PAY PERMIT FEES OF $1757.00 AND THE CONTRACTOR SUBMITS A VALID CERTIFICATE OF LIABILITY 
INSURANCE THAT MEETS COUNTY INSURANCE REQUIREMENTS. 

*****THIS PERMIT IS NOT VALID UNTIL THE PERMITTEE'S SELECTED CONTRACTOR FIRST OBTAINS A RIDER TO THE 
PERMIT TO SUBMIT THE STORM WATER POLLUTION PREVENTION PLAN (SWPPP) FOR REVIEW AND ACCEPTANCE BY 
THE COUNTY BEFORE ANY WORK CAN BEGIN IN COUNTY RIGHT-OF-WAY***** 

****CALIFORNIA DEPARTMENT OF TRANSPORTATION (CALTRANS) IS LEAD INSPECTION AGENCY FOR 
CONSTRUCTION, COUNTY INSPECTION WILL BE SECONDARY FOR ACCESS ONLY**** 

CEQA Code 1 SWPPP: Yes 

LOCATION OF WORK: 

Bolsa Chica Channel (C02) at S405lE-22 

REGULATIONS PRINTED ON REVERSE SIDE OF PERMIT AND ATTACHMENTS. ALL UNDERGROUND WORK 
REQUIRES PRIOR 'UNDERGROUND SERVICE ALERT' COMPLIANCE. THIS PERMIT IS NON-TRANSFERABLE. 

ACCEPTANCE: 

8 / 3 1  /Of 

Note: Surety will not be refunded until Final Inspection is performed and submitted to County Property Permits. 

COUNTY APPROVAL: - - + 
c, 

Capalety, Dean 813 112009 

IT AND APPROVED PLANS SHALL BE MAINTAINED ON JOB SITE. PERMITTEE SHALL COMPLY WITH 
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DimensionIType: (2) bridge column (Temp access) Thomas Brother: 797; D6 Area: Westminster 

CONSIDERATION: 

Tvoes PWO# Permit Fees Surety Penalty Total Total Fees: 100.00 

FC EF682 10 100.00 (2061) 0.00 (2091) 0.00 100.00 

Pavment Trust Check Recei~t  && Amount Total Pavment: 100.00 

Surety Paid By: TUF Invoice Paid By: 

Contractor: 

Engineer: Parsons 2201 Dupoint Dr. #200; Irvine, CA 92612; Mohesn Mohesni 949-333-4515; Fax 949-263-1225 
mohsen.s.mohseni@,parsons.com 

Inspection: Subdivision & Permits Inspection CC: Operations & Maintenance 

PERMIT INSPECTORS REPORT: DATE WORK COMPLETED: 

The permitted work was completed in satisfactory manner per instructions and/or the as-built plans and inspectors report submitted herewith for county 
files 

Remarks: 

Inspector: 

Date 

Permit Superintendent: 

Date 

Refund Recommended By: 

Date 

Refund Approved By: 

Date: 



County Property Permits 

I O R A N G E  C O U N T Y  

O u r  C o m m u n l t y .  O u r  C o m m i t m e n t .  

300 N. Flower Street 
Santa Ana, CA 

92703 
Telephone: (714) 834-3474 

Fax: (714) 835-7425 

Permit No. 
2008-01 91 5 

Special Provision Attachment 

By acceptance of this permit, permittee agrees to the following: 

All Orange County Flood Control District (hereinafter "District") improvements 
disturbed, damaged, vandalized or removed as a result of Permittee's activities 
within, upon, under or over District Right-of-way (ROW) shall be repaired, restored 
or replaced at Permittee's expense in conformance with Orange County Public 
Works (hereinafter "OCPW) Standard Plans and to the satisfaction of the Director of 
OCPW or his designee (hereinafter "Director") within sixty (60) calendar days of the 
issuance of written notice by Director. If Permittee fails to repair, restore or replace 
District's improvements within 60 calendar days, Director may, in his sole and 
absolute discretion, cause the repair, restoration or replacement of District's 
improvements to be completed by District personnel or outside contractors and 
Permittee shall be solely responsible for these costs and expenses. Permittee 
agrees that in an emergency situation which threatens the public's health, safety or 
welfare as determined by Director in his sole and absolute discretion, Director shall 
be permitted to cause the repair, replacement or restoration of District's 
improvements without prior notice to Permittee and Permittee shall be solely 
responsible for the cost of such repair, restoration or replacement in accordance with 
the procedures described above. 

2. Permittee agrees that if any of Permittee's improvements are disturbed, damaged or 
removed by District during the course of District's operating, maintaining, repairing, 
improving, restoring, or enlarging District's improvements within, upon, over or under 
District's ROW Permittee shall be responsible for replacing, repairing, restoring or 
removing Permittee's improvements to the satisfaction of Director solely at 
Permittee's expense within sixty (60) calendar days of receiving written notice from 
Director. 

3. Permittee's activities within District ROW allowed by this permit shall be performed 
during the NON-STORM-SEASON (May 1" through September 30'"). No work shall 
be performed between October lSt and April 3oth without prior authorization and 
approval obtained from the assigned County inspector. 

4. Permittee, its assigns or successors shall be solely responsible for the operation, 
maintenance, repair andlor replacement of Permittee's improvements within District 
ROW. 
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5. Permittee agrees that it shall indemnify, defend with counsel approved in writing by 
District, and hold District, the County of Orange, their elected and appointed officials, 
officers, employees agents and contractors (hereinafter "DistrictJCounty 
Indemnitees") harmless from any and all liability for injury or damage to third persons 
or property arising from Permittee's activities and/or improvements placed within, 
upon, under or over District's ROW unless such injury or damage is caused by the 
gross negligence or willful misconduct of District, County or the DistrictJCounty 
Indemnitees. 

6. Permittee shall maintain 90% relative compaction within District ROW. 

7. Any chain link fencing including gates that are damaged during the approved permit 
activities are to be restored, repaired or replaced by Permittee to satisfaction of 
Director and in compliance with OCPW Standard Plan 600-0-OC. 

8. Permittee acknowledges that the improvements installed within District ROW 
approved under the provisions of the permit are non-transferable. Therefore, the 
Permittee agrees that upon sale or transfer of the subject property the Permittee 
shall be required to remove improvements installed within the District's ROW and 
restore the District's ROW to an acceptable pre-existing condition meeting the 
satisfaction of the assigned District inspector. If the Permittee's assign and/or 
successor desires to continue to operate and maintain the approved permit 
improvements, the assign and/or successor will be required to obtain a new 
approved encroachment permit from OCPW/Construction and Permit 
Services/County Property Permits. 

9. Pertinent sections of the encroachment permit special provisions and other relevant 
documents will be recorded by the County Clerk - Recorder. Notice is hereby given 
to future assigns or successors that the above captioned encroachment permit is 
non-transferable (OCCO Sec. 9-2-80). Permittee acknowledges Permittee's 
responsibility to remove the encroachment permit improvements installed within the 
District's ROW and restore the ROW to an acceptable pre-existing condition meeting 
the satisfaction of the assigned District inspector. Upon Permittee's successful 
completion of removing the encroachment permit improvements from District ROW 
to the satisfaction of the assigned District inspector the Permittee may request the 
County Clerk - Recorder remove the encroachment permit special provisions and 
other relevant documents from the Permittee's property title pending receiving the 
District's written concurrence. In such cases, the Permittee will be financially 
responsible for any costs incurred by the County Clerk - Recorder for clearing the 
Permittee's property title. 
IF PERMITTEE'S ASSIGN OR SUCCESSOR DESIRES TO CONTINUE TO 
OPERATE AND MAINTAIN THE PERMIT IMPROVEMENTS WITHIN THE 
DISTRICT'S ROW REFERENCED IN THE ABOVE CAPTIONED 
ENCROACHMENT PERMIT, PRIOR TO THE TRANSFER OF PROPERTY 
PERMITTEE'S ASSIGN OR SUCCESSOR SHALL BE REQUIRED TO OBTAIN A 
NEW ENCROACHMENT PERMIT FOR THE IMPROVEMENTS AND SATISFY 
THE DISTRICT'S CURRENT ENCROACHMENT PERMIT CRITERION. 

10. If at anytime, District intends to modify, enlarge, reconstruct, repair and/or replace 
District facilities, Permittee agrees to remove and/or relocate interfering portions of 
Permittee's improvements within sixty (60) calendar days of the date of District's 
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written notification to Permittee. Upon receipt of written notification from District, 
Permittee shall obtain an encroachment permit from District covering Permittee's 
plans to remove and relocate Permittee's interfering improvements. District agrees 
to expedite review of Permittee's encroachment permit application. Permittee shall 
be responsible for all financial charges associated with satisfying this permit special 
provision. If Permittee fails to remove its interfering improvements within the time 
period required, Director, in his sole and absolute discretion, may cause the removal 
of Permittee's interfering improvement to be completed by District staff or by outside 
contractor. Permittee agrees that it shall be solely responsible for the cost of such 
removal and shall reimburse District for all of its costs and expenses within sixty (60) 
calendar days of the mailing of an invoice by Director. 

11. Nothing in this Permit is intended nor shall anything in this permit be construed to 
transfer to District or its successors and assigns or to relieve Permittee or their 
successors and assigns or predecessors in title of any responsibility or liability 
Permittee now has, has had, or comes to have with respect to human health or the 
environment, including, but not limited to responsibility or liability related to 
hazardous or toxic substances or materials (as such terms as those used in this 
sentence are defined by statute, ordinance, case law, governmental regulation other 
provision of the law). Furthermore, District may exercise its right under law to bring 
action, if necessary, to recover clean up costs and penalties paid, if any, from 
Permittee or any others who are ultimately determined to have responsibility for said 
toxic or hazardous materials. 

12. No construction materials are to be stored in a way that impedes and/or interferes 
with bikeway use, channel inspection or maintenance operations.\ 

13. PERMITTEE ACKNOWLEDGES THAT IT SHALL BE RESPONSIBLE FOR 
OBTAINING ALL APPLICABLE REGULATORY PERMIT AGREEMENTS AND 
SATISFYING ALL RESOURCE AGENCY REQUIREMENTS. FURTHERMORE, 
PERMITTEE ACKNOWLEDGES THAT NEITHER THE COUNTY OF ORANGE 
NOR THE DISTRICT SHALL BE CO-NAMED IN ANY REGULATORY PERMIT 
AGREEMENTS OR OBLIGATED TO SATISFY ANY OF THE TERMS, 
CONDITIONS, PROVISIONS, MITIGATION, OR MONITORING REQUIRED BY 
THE RESOURCE AGENCIES VIA THE REGULATORY PERMIT AGREEMENTS. 
PERMITTEE SHALL PROVIDE OCPWlPUBLlC WORKSICOUNN PROPERTY 
PERMITS WITH COPIES OF ALL REGULATORY PERMIT AGREEMENTS AND 
CONDITIONS AND MAINTAIN COPIES AT THE JOB SITE FOR INSPECTION 
PURPOSES. 

14. In the event of an emergency, the Permittee acknowledges that the District retains 
the right at the District's sole and absolute discretion to remove sediment and debris, 
perform channel repairs or conduct other maintenance activities within the approved 
permit area. In such cases, Permittee acknowledges that the District will not be 
required to restore the Permittee's approved improvements within the District's 
ROW, nor will the District be obligated to satisfy any of the Permittee's regulatory 
permit agreement terms, conditions or mitigation requirements. 

15. Permittee shall provide emergency access to Police, Fire and District personnel 
during permit period. 

Page 3 of 4 



16. District access gates are to be immediately locked upon entering or exiting District 
channel ROW. 

17.Vehicular speeds on District access roads shall not exceed a maximum of 10 MPH. 

18. Permittee shall be required to yield the right-of-way to recreational users in cases 
where the District access road is also designated as a bikeway or ridinglhiking trail. 
In such cases, the Permittee shall drive vehicles off to the right side of the access 
roadlbikewayltrail improvement, stop, and allow the recreational user to pass by 
prior to commencing to the Permittee's desired location. 

19. Permittee acknowledges that the use of earthen District access roads is prohibited 
during rainstorm conditions or when the District's earthen access roads are wet. 
When District's earthen access roads are wet the Permittee's access will be limited 
to pedestrian access only. IN CASES WHEN THE EARTHEN ACCESS ROAD 
BECOMES WET, AUTHORIZED VEHICULAR ACCESS SHALL NOT BE 
COMMENCED PRIOR TO THE EARTHEN ACCESS ROAD DRYING 
SUFFICIENTLY TO THE SATISFACTION OF THE ASSIGNED DISTRICT 
INSPECTOR. ANY DAMAGE TO DISTRICT EARTHEN ACCESS ROADS 
CAUSED BY PERMITTEE'S MISUSE OF SUCH ROADS SHALL BE REPAIRED 
PROMPTLY BY PERMITTEE AT ITS SOLE EXPENSE. IF PERMITTEE FAILS TO 
PROMPTLY REPAIR DISTRICT'S EARTHEN ACCESS ROADS, DIRECTOR, IN 
HIS SOLE AND ABSOLUTE DISCRETION, MAY CAUSE THE REPAIR OF THE 
DISTRICT'S EARTHEN ACCESS ROAD TO BE COMPLETED BY DISTRICT 
STAFF OR BY OUTSIDE CONTRACTOR. PERMITTEE AGREES THAT IT 
SHALL BE SOLELY RESPONSIBLE FOR THE COST OF SUCH REPAIR AND 
SHALL REIMBURSE DISTRICT FOR ALL OF ITS COSTS AND EXPENSES 
WITHIN SIXTY (60) CALENDAR DAYS OF THE MAILING OF AN INVOICE BY 
DIRECTOR. 

20.Any violation of the permit provisions by Permittee shall be adequate cause for 
immediate revocation of the permit by District. 

21. Permittee shall comply with the requirements of State, County, and City Water 
Quality Ordinances and shall implement Best Management Practices (BMP1s) to 
prevent all materials, including debris associated with the proposed project, from 
entering into the channel andlor District maintained areas. 

Acknowledgement: 
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STANDARD PROVISIONS 

TO BE ATTACHED TO AND MADE A PART OF PERMIT NO. 2008-01915 

Permits issued by this Department are pursuant to the authority vested by the Board of Supervisors for the County of Orange, Orange 
County Flood Control District, any one or all of which are hereinafter referred to as County. 

Permittee agrees to save County, its agencies, districts, etc., including its officers, agents or employees, harmless from any and all 
penalties, liabilities or loss resulting from claims or court actions, arising directly out of any damage or injury to persons or property by 
reason of the acts or omissions of Permittee, its agents, employees or independent contractors in exercising any of the privileges herein 
granted or in consequence thereof. 

The Permittee shall file a written accident report with the County of Orange for any property damage, death or injuries on project site within 
48 hours after such incident occurs. The accident report shall include, but is not limited to, the following information, if available: time and 
date, location, nature of accident, names of people injured, description of property damage, police report number, and description of job 
site condition at the time of accident. 

Failure to file an accident report shall be considered a violation of the permit provisions and may cause revocation of this permit. 

Accident report shall be filed with the Inspection section assigned to the project. Contact can be made at the following telephone numbers: 

Permits Inspection (714) 567-7804 
1 152 E. Fruit Street 
Santa Ana, CA 92702 

Operations Inspection (71 4) 955-021 3 
2301 Glassell 
Orange, Ca 92865 

Should any damage or injury to County works occur during initial use andlor as a result of this permitted use, either through the acts of 
agents, servants, or employees of Permittee or by any independent contractor of Permittee in the exercise of the rights herein granted, 
Permittee shall immediately, upon the written demand of County, restore such works to the condition of same on the date of the occurrence 
of said damage or injury at Permittee's cost or expense. The question as to whether or not any such damage or injury has been caused to 
the works shall be determined by the Director of OC Public Works (OCPW) and his determination shall be final. In the event repair by 
County is necessary, Permittee shall pay County the cost of such repairs. 

County reserves the right unto itself to perform any work, upon any portion or all of the area covered by this permit, or to do any other work 
necessary at any time. Such work may be performed without incurring any liability of any nature whatsoever to the Permittee. It is further 
understood and agreed that County reserves unto itself the rights of ingress over all or any portion of the subject area. 

Neither this permit nor any of the rights herein granted shall be assigned without the prior written approval of the County. 

By acceptance of this permit, Permittee acknowledges and assumes all responsibility for compliance with requirements of other regulatory 
governing agencies including, but not limited to, zoning regulations, applicable ordinances and laws, etc., of the County of Orange, the 
State of California, or others having regulatory control over the use granted herein. 

A copy of this permit and approved plans, if applicable, shall be maintained at the site of work and be shown to any authorized 
representative of the County or other regulatory governing agency upon request. 

No access or work shall be performed within County rights of way without the full knowledge of County's inspector, who shall be given not 
less than two work days' advance notice of the initiation of permitted use. Failure of Permittee to obtain inspection shall void this permit 
and necessitate reapplication by Permittee. 

This permit may be immediately revoked for reasons in the best interest of the County, including violation of permit provisions or other 
applicable rules and regulations or for the creation of a nuisance upon notice given by the Director of OC Public Works or authorized 
representative. In the event of such revocation, Permittee shall immediately cease all operations and restore County right of way as 
directed by County's inspector. 

Any construction performed within County properties shall be in accordance with OC Public Works (OCPW) Standard Plans and 
established criteria. Any deviation must be specifically detailed and highlighted on plans in a manner meeting the approval of County 
Property Permits. 

No uses other than that as stated on this permit shall be exercised. Public right of way shall not be used for administrative operations or 
storage of equipment, materials, supplies, etc. 



ADDITIONAL STANDARD PROVISIONS 

(Codified Ordinances, Title 6, Section 6-1-1, et seq., of the County of Orange) 

TO BE ATTACHED TO AND MADE A PART OF PERMIT NO. 2008-01915 

11. RIGHT OF WAY RESERVATIONS: The permission granted hereby extends only to those which the County of Orange has in the real 
property and no warranty of any kind is made hereby that the said County possessed any or all of the rights of title necessary for Permittee 
to accomplish work under this permit, and Permittee is cautioned to satisfy itself that it has obtained all necessary rights or permits prior to 
commencement of work. This permit shall not constitute a grant of any interest in or to real property belonging to the County of Orange or 
any other person or entity. References to Director signify the Director, OC Public Works (OCPW), or his assignees. 

12. WORKING HOURS: All work shall be performed within working hours of Orange County Public Works (OCPW) permit inspection group, 
unless prior arrangements have been made with the inspection group. 

13. SURVEY MONUMENTS: It is imperative that Permittees NOTIFY THE SURVEY OFFICE, telephone 714-834-3102, of OC Public Works at 
least 48 hours prior to removing or replacing any Survey monuments. All monuments shall be replaced at Permittee's expense and MUST 
be replaced in kind within 0.01 feet of their original horizontal and vertical location, unless otherwise specified in writing. 

CONSTRUCTION REQUIREMENTS 

14. RESURFACING BY PERMITTEE OR COUNTY SPECIFICATIONS: Temporary patching of trench is required on lateral cuts in surfaced 
streets immediately after backfilling. Permanent pavement shall be placed within thirty (30) working days after completion of backfilling 
operations. All excavations shall be backfilled or covered or otherwise protected, in a manner meeting the approval of the inspector, at the 
end of each work day. The inspector may require any pavement removal to be patched with temporary AC immediately after backfilling. 

Where pavement or surfacing has been removed by acceptable method, as determined by inspector, and trench edges sawed, Permittee 
shall replace it with a structural section the same as that removed plus an additional one inch (1") of AC. In no case shall the replacement 
structural section be less than 5" ACINS or 3 AC16" PMB per Standard Plans. The inspector shall approve all structural sections prior to 
placement. Where Portland Cement Concrete pavement is removed or damaged, it shall first be sawed at excavation limits, providing 
distance to the next joint is more than five (5) feet away; if not, then it shall be removed to next joint without damaging adjacent pavement 
and subsequently replaced with Portland Cement Concrete. 

15. LOCATION OF PIPES AND CONDUITS: All pipes and conduits laid parallel to the roadway at least five (5) feet from edge of the pavement 
or graded traveled roadway, unless otherwise authorized in writing by the Director. 

16. MINIMUM COVER: The uppermost portion of any pipeline or other facility shall be installed NOT LESS THAN thirty (30) inches below the 
lowest portion of the roadway surface or ditch, unless otherwise authorized in writing by the Director. 

17. STANDARD SPECIFICATIONS: Unless otherwise indicated on permit, all work shall be done in accordance with OC Public Works 
(OCPW) Department Standard Plans and the Standard Specifications for Public Works Construction latest issues. 

18. COUNTY PROJECTS: This permit DOES NOT give Permittee permission to delay or interfere with the construction of County projects. 
Installation shall be subject to the approval of and at the convenience of County's contractor. Prior to any excavation, written permission 
must be obtained from said contractor and presented to resident engineer, stating that installation will NOT DELAY or interfere with said 
contractor's operation. If permission is DENIED, then work shall be delayed until completion of said contract. 

19. TUNNELING OR BORING: All improved streets, as shown on Master Plan of Arterial Highways, MUST be bored or tunneled. All boring, 
tunneling and placing conduits, casing and pipelines shall be done in such a manner that the existing driving lanes will NOT be disturbed. 
If a casing is installed to receive conduit or pipeline, all voids between casing and conduit shall be filled with grout or sand. Bore pit shall 
not encroach within five (5) feet from edge of pavement. 

20. OPEN CUT METHOD: Open cutting of local streets may be permitted. NOT more than one-half (112) of the width of a traveled way shall 
be disturbed at one time and the remaining width shall be kept open to traffic. Two-way traffic shall be maintained on pavement at all 
times. 

A. Minimum clearance of two (2) feet adjacent to any surface obstruction and a five (5) foot clearance between excavation and traveled 
way shall be maintained. 

B. Backfill material shall be subject to OCPW inspector's approval prior to placement. OCPW inspector may require 2-sack cement slurry 
backfill. PERMANENT A.C. PATCH shall be placed within thirty (30) working days after completion of backfilling operations. 

21. COMPACTION: All backfill replaced in excavation within road right of way shall be compacted until relative compaction is NOT LESS than 
ninety percent (go%), as determined by the Relative Compaction Test as specified in the OC Public Works (OCPW) Department Standard 
Plans. PMB (aggregate base) shall be compacted to a relative compaction of NOT LESS than ninety-five percent (95%). 

After completion of backfill and compaction operations and before permanent paving is replaced, contractor shall call for compaction tests 



d 
to be perforhed &d shhll'provide for test holes at locations and as directed by the inspector. In lieu of test holes as specified above, 
contractor may elect to call for compaction tests in successive lifts of backfill not to exceed two (2) feet vertically in time each lift of backfill 
is placed and compacted. 

22. REPLACING ENTIRE DRIVING AND/OR BIKE LANE: If surfacing or pavement within driving lanes of a highway, as shown on the Master 
Plan of Arterial Highways or within a bikeway, is removed or damaged by Permittee's operation, existing surfacing or pavement for width of 
the driving or bike lane and for the length of the damaged surfacing shall be removed and replaced to a distance of not less than one 
hundred (100) feet. Such removal and replacement shall be to the satisfaction of the Director. 

23. OIL-MIXED SHOULDERS: Improved oil-mixed shoulders are to be remixed to minimum depth of four (4) inches with an approved 
oil-mixing machine using approximately % gallon to 2% gallons of SC 800 per square yard as determined by the Director. In lieu of the 
former, the entire width of the shoulder may be removed to a minimum depth of two (2) inches and replaced with a minimum of two (2) 
inches of AC. 

24. CONCRETE SIDEWALK OR CURB: All concrete sidewalks or curbs shall be saw-cut to the nearest control joint and replaced in 
conformance with applicable provisions of the OC Public Works (OCPW) Department Standard Plans and Standard Specifications for 
Public Works Construction. Sidewalk removal and replacement shall be to the satisfaction of the Inspector. 

25. CARE OF DRAINAGE: If the work herein contemplated shall interfere with established drainage, ample provision shall be made by the 
Permittee to provide for it, as may be required by the Director. 

All roadside drainage ditches shall be restored to original grades, and inlet and outlet ends of all culverts shall be left free and clear. 

26. COMPLIANCE WITH TERMS OF PERMIT: Permittee shall not make or cause to be made any excavation, or construct, place upon, 
maintain, or leave any obstruction or impediment to travel, or pile or place any material in or upon any highway, under the surface of any 
highway, at any location or in any manner other than that described in application as approved by the Director, or contrary to terms of 
permit or of any provision of the Ordinance hereinbefore referenced. 

Permittee agrees that if installation of any nature or kind placed in the excavation, fill or obstruction, for which permit is issued, which shall 
at any time in the future interfere with use, repair, improvements, widening or change of grade of highway, Permittee or his successors or 
assigns, with ten (10) days after receipt of written notice from the Director to do so, at his own expense, either remove such installation or 
relocate to a site which may be designated by the Director. 

Permittee hereby agrees to do all work and otherwise comply with provisions of Orange County Codified Ordinances Title 6, Section 6-1-1, 
et seq., as amended, terms and conditions of this permit, and all applicable rules and regulations of the County of Orange. All work shall 
be performed in accordance with provisions of this Ordinance and of all applicable laws, rules and regulations of Orange County and to the 
satisfaction of the Director. 

After work has been completed, all debris and excess material from excavation and backfill operations shall be removed from right of way 
and the roadway left in a neat and orderly condition. All approaches to private driveways and intersecting highways and streets shall be 
kept open to traffic at all times. Excess materials which adhere to roadway surfacing, as a result of construction operations, shall be 
removed by approved methods to the satisfaction of the Director. 

TRAFFIC 

27. ARTERIAL HIGHWAY TRAFFIC LANES: Two-way traffic shall be maintained at all times. At no time between the hours of 7:00 a.m. and 
8:30 a.m. and between the hours of 4:00 p.m. and 6:00 p.m., Monday through Friday (excluding legal holidays), shall there be any 
obstruction of an arterial highway traffic lane. Said restriction shall apply to vehicles, equipment, material, traffic control devices, 
excavation, stockpile or any other form of obstruction. Any exceptions must be approved specifically by a traffic control plan and by 
County-designated Supervising Construction Inspector. 

28. PROTECTION OF TRAVELING PUBLIC: Permittee shall take adequate precautions for protection of the traveling public. Barricades, 
flashing amber lights and warning signs, together with flagmen, where necessary, shall be placed and maintained in accordance with the 
State of California Manual of Traffic Controls, For Construction and Maintenance Work Zones until the excavation is refilled, the obstruction 
removed, and roadway is safe for use of traveling public. The Director may specify, as a condition of the issuance of the permit, safety 
devices or measures to be used by Permittee, but failure of Director to so specify the devices or measures to be used shall not relieve 
Permittee of his obligation hereunder. 

Trenching for installation across any intersecting roadway open to traffic shall be progressive. NOT more than one-half (112) of the width of 
a traveled way shall be disturbed at one time, and the remaining width shall be kept open to traffic by bridging or backfilling. 

29. SIGNALIZED INTERSECTION: Permittee shall notify OC Public WorkslTraffic Section at 714-834-5961, at least 72 hours in advance of 
any excavation within one hundred (100) feet of a signalized intersection. Permittee andlor his contractor shall assume cost and 
responsibility for maintaining existing and temporary electrical systems or any other item or portion of work, as may be deemed necessary 
or advisable for protection of highway and traveling public and payment of all costs incurred by the County of Orange in repairing facilities 
damaged during construction. Applicant shall immediately repair or replace any damaged traffic control devices andlor striping facilities. 



.. 
PERMITTEE'S OBLIGATION a , t 

30. RESTORATION: APPLICANT SHALL RESTORE THE ROADWAY TO ITS ORIGINAL OR BETTER CONDITION AND CAUSE ANY 
PERMANENT PAVING TO BE COMPLETED AS SOON AS POSSIBLE. Immediately upon completion of the work necessitating the 
excavation or obstruction authorized by any permit issued pursuant to the aforementioned Ordinance, Permittee shall promptly, and in a 
workmanlike manner, refill the excavation or remove the obstruction to the satisfaction of the Director. 

If Permittee fails or refuses to refill any excavation which he has made or remove any obstruction which he has placed on any highway, the 
Director may do so and Permittee shall promptly reimburse County the cost thereof. If any anytime subsequent to first repair of a surface 
of a highway damaged or destroyed by any excavation or obstruction in such highway, it becomes necessary again to repair such surface 
due to settlement or any other cause directly attributable to such excavation or obstruction, Permittee shall pay to County the cost of such 
additional repairs made by the Director. Cost shall be computed by the Director as provided in Section 6-3-47 or Section 6-3-49 of the 
aforementioned Ordinance, whichever, in the judgment of the Director, will most fairly compensate County for expenses incurred by it. 

31. PERMllTEE TO PAY DEFICIENCY. If any deposit is insufficient to pay all fees and costs herein provided, Permittee shall, upon demand, 
pay to the Director an amount equal to the deficiency. 

32. EFFECT OF FAILURE TO PAY COSTS OF DEFICIENCY: If Permittee, upon demand, fails to pay any deficiency as provided in Section 
6-3-77 of the aforementioned Ordinance, or shall fail to pay any other costs due County hereunder for which no deposit has been made, 
County may recover same by an action in any court or competent jurisdiction. Until such deficiency or costs are paid in full, a permit 
hereunder shall not thereafter be issued to Permittee. 

33. TAXABLE POSSESSORY INTEREST: Permittee acknowledges that a taxable possessory interest may have been created by this permit 
and that Permittee may be subject to payment of property taxes levied on such interest. (Reference is made to California Revenue and 
Taxation Code, Sections 107, 107.4 and 107.6.) 

34. ADDITIONAL COST: Any additional cost incurred by Permittee incidental to this work NOT shown on the face of the permit, shall be borne 
by Permittee. 

35. COMPLIANCE: Any CONDITIONS shown in regulations, attachments, andlor provisions of Codified Ordinance and all applicable laws, 
rules andlor regulations of Orange County or any other regulatory governing agency pertinent to work on the face of this permit MUST be 
complied with. 

Section 6424 of the California Labor Code requires contractors planning excavation or trench work to obtain a permit for such work from 
the State of California, Department of Industrial Relations, DIVISION OF INDUSTRIAL SAFETY. 

CONDITION: OC PUBLIC WORKS DOES NOT PERFORM ANY INSPECTION UNDER THIS PERMIT PERTAINING TO THE 
PROTECTION AND SAFETY OF PERSONNEL OR EQUIPMENT. THIS IS THE RESPONSIBILITY OF PERMITTEE. 

The Director may, either at the time of the issuance of the permit or at any time thereafter until completion of the work, prescribe such 
additional conditions as he may deem reasonably necessary for the protection of the highway or for the prevention of undue interference 
with traffic or to assure the safety of persons using the highway. 

The Permittee shall make proper arrangements satisfactory to the Director for and bear the cost of relocating any structure, public utility, 
tree or shrub where such relocation is made necessary by the proposed work for which a permit is issued. Permittee is aware of Ordinance 
No. 271 7 concerning the registration and disclosure of lobbyists 
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Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Carlos Cadena 
 
Subject: Geotechnical Design Repot 
 West County Connector Project 
 I-405/SR-22 HOV Connector Segment 
 12-ORA-405/22-PM 20.4/22.3 (405) R0.7/R2.9 (22) 
 CU 12235, EA 07163, Orange County, California 
 GDC Project No. I-436 
 
Dear Carlos: 
 
Transmitted with this letter is our Geotechnical Design Report (GDR) for the 
subject project, updated to incorporate Caltrans comments (see Appendix G). This 
report defines the geotechnical conditions as evaluated from field and laboratory 
test data and used in the development of the geotechnical design.  It provides 
recommendations and specifications for project design and construction.   
Structure Foundation Reports for bridges, walls, and overhead signs, and a 
Materials Report are submitted separately.    We appreciate the opportunity to 
provide our services on this project. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
Curt Scheyhing, P.E., G.E.    Kul Bhushan, Ph.D., G.E.  
Senior Geotechnical Engineer                               Senior Consulting Principal 
 
 
 
 
 
Sinniah K. Navaratnarajah 
Staff Engineer 
 
Distribution:  Addressee (8 hard copies + pdf file on CD) 
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GEOTECHNICAL DESIGN REPORT 
WEST COUNTY CONNECTOR PROJECT 

I-405/SR-22 HOV CONNECTOR SEGMENT 
12-ORA-405/22-PM 20.5/22.2 (405) 0.7/1.2 (22) 

CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

 
 
1.0 INTRODUCTION 
 
1.1 Project Description 
 
Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The proposed project has 
been divided into 2 segments, and the overall project name is “West County 
Connector Project.”  The easterly segment is named “I-405/SR-22 HOV Connector 
Segment,” which extends along SR-22 and I-405 from just east of Valley View 
Street to just east of Seal Beach Boulevard and the westerly segment is named 
“I-405/I-605 HOV Connector Segment,” which extends from just east of Seal 
Beach Boulevard through the I-605 interchange.  This report addresses the 
easterly segment of the project.  The project vicinity is shown in Figure 1. 
 
The length of the I-405/SR-22 HOV Connector Segment is approximately 2.1 miles 
along SR-22 and I-405.  The purpose of the improvements is to improve the 
capacity of the I-405 / SR-22 Interchange and provide a High Occupancy Vehicle 
(HOV) direct connection between I-405 and SR-22.  The project involves the 
following primary elements: 
 
 Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 

roads, and ramps; 
 Replace 2 existing bridges, and construct a new HOV Connector bridge; 
 New pavements for main lines, connectors, local roads, and on-/off-ramps; 
 Standard Plan Retaining Walls; 
 Pre-cast Lightweight Fill (PCLW) Retaining Walls;  
 Drainage improvements; and 
 Lighting, roadside signs, and overhead signs. 
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1.2 Purpose and Scope of Work 
 
1.2.1 Purpose 
 
The purpose of this report is to document subsurface geotechnical conditions, 
provide analyses of anticipated site conditions as they pertain to the project 
described herein, and to recommend design and construction criteria for the 
roadway portions of the project.  This report also establishes a geotechnical 
baseline to be used in assessing the existence and scope of changed site 
conditions.  This report is intended for use by the project design engineer, 
construction personnel, bidders and contractors. 
 
1.2.2 Scope of Work 
 
Our scope of work included: 
 
 Review of available topographic and improvement plans, and published 

geologic and geotechnical literature; 

 Site reconnaissance and observation of existing conditions; 

 Drilling hollow-stem auger borings, rotary wash borings, hand auger borings, 
and performing Cone Penetration Tests (CPTs) along the alignment (see 
Appendix A); 

 Performing laboratory testing on selected soil samples (see Appendix B); 

 Characterizing the subsurface conditions, groundwater conditions, and 
engineering properties of soils based on field and laboratory data; 

 Performing engineering analyses to develop geotechnical recommendations for 
project design and construction; 

 Documenting the results of our investigation and our recommendations in this 
report. 

 
The design and construction of the project will be performed in accordance with 
current Caltrans Standard Plans, Specifications, and Design Criteria.  This report is 
structured in general accordance with Caltrans “Guidelines for Preparing 
Geotechnical Design Reports,” Version 1.3, December, 2006.   
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2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 
 
Existing facilities and proposed improvements are shown on the key map and 
topographic site plans in Figures 2A through 2N.  Generalized cross-sections 
through key portions of the project are shown in Figures 3A through 3D.  More 
detailed geotechnical cross-sections are also illustrated in Figures 3E through 3M.  
Profile Grade Sheets and Contour Grading Sheets illustrating the profile and 
proposed grading are included in Appendices C and D, respectively.  Selected Site 
Photographs are included as Appendix E.  Refer to these figures and photographs 
when reading the following descriptions. 
 
2.1 Geometric Baseline 
 
The project alignment is defined by the following station lines, as shown in 
overview in Figure 2A: 
 

 “B” Line: SR-22 centerline on east end of the project (Figs. 2B,C); 
 “VV” Line: Valley View Street and Bolsa Chica Road (Figs. 2D,E,F); 
 “VV3” Line: NB Valley View St. to WB SR-22 On-Ramp (Figs. 2C,D,F); 
 “VV4” Line: SB Valley View St. to WB SR-22 On-Ramp (Figs. 2D,F); 
 “VV5” Line: EB SR-22 to Garden Grove Blvd. Off-Ramp (Figs. 2C,D); 
 “W” Line: WB SR-22 (Figs. 2C,D,G,H); 
 “H” Line: 40-22 HOV Connector Separation Line (Figs. 2C,D,G,H,I); 
 “E” Line: S405-E22 Connector Separation Line (Figs. 2C,D,G,H,I); 
 “BC1” Line: SB I-405 to Bolsa Chica Road off-ramp (Figs. 2E,G,H); 
 “NB405” Line: NB I-405 (Figs. 2E,G,H,I,J); 
 “SB405” Line: SB I-405 (Figs. 2E,G,H,I,J); and 
 “A” Line: I-405 centerline on west end of project (Figs. 2I through 2N). 

 
The east end of the project on I-405 is at approximately Sta. “SB405” 301+10 
(Figure 2E), and on SR-22 is at approximately Sta. “B” 285+80 (Figure 2B).  The 
west end of the project alignment is on I-405 freeway at Sta. “A” 395+50 
(Figure 2N).  Sign Foundations are also required east of the project area on SR-22. 
 
Profile Grade Sheets illustrating existing and proposed grades along each station 
line are provided in Appendix C, and contour grading plans showing existing and 
proposed grades are presented in Appendix D. 
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2.2 Existing Facilities 
 
2.2.1 Existing Bridges 
 
There are 3 existing bridges in the project area, briefly described as follows: 
 

 Valley View Street over I-405, a.k.a. Bolsa Chica Road OC, Bridge No. 
55-0276 (Fig. 2E): 

o Existing overcrossing not to be modified as part of project; 
o Top of approach embankments at El. + 45 to 54 feet; 
o I-405 Freeway El. + 27 to 31 feet; 

 Valley View Street over SR-22, a.k.a. Bolsa Chica Road OC, Bridge No. 
55-0332 (Figure 2D): 

o Existing bridge is 4-span overcrossing, to be demolished and 
replaced in 2 stages as part of project; 

o Top of approach embankments at El. + 48 to 54 feet;  
o SR-22 Freeway near El. + 26 to 32 feet; 

 Route 22/405 Separation, Bridge No. 55-0331R (Fig. 2G): 
o Existing 4-span bridge carrying SB I-405 traffic over I-405 to EB 

SR-22, to be demolished and replaced as part of project; 
o Top of approach embankments at El. + 48 to 56 feet;  
o I-405 Freeway El. + 25 to 30 feet. 

 
2.2.2 Existing Roadways 
 
At the east end of project SR-22 consists of 3 westbound and 3 eastbound travel 
lanes plus eastbound HOV lane, left and right asphalt concrete (AC) shoulders and 
a paved AC median with concrete barrier.  West of Valley View Street, westbound 
SR-22 merges with I-405, which has 6 travel lanes plus 1 HOV lane in each 
direction, left and right shoulders and a concrete median barrier.  Travel and HOV 
Lanes are Portland Cement Concrete (PCC), and shoulders are AC.  The Route 
22/405 Separation has 3 PCC lanes with outboard AC shoulders.  South of the 
SR-22 interchange, I-405 has 4 PCC travel lanes plus 1 PCC paved HOV lane in 
each direction, and AC shoulders.  All on-ramps / off-ramps and local roads have 
AC pavements. 
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2.2.3 Existing Cut and Fill Slopes  
 
The original site was a fairly level alluvial plain with no significant natural slopes.  There 
are no significant cut slopes present.  Existing slopes consist of minor roadway fill 
slopes, and abutment approach fill slopes with maximum heights on the order of 30 
feet.  Abutment approach fills are present at each end of the 3 existing bridges.  
Existing fill slope inclinations are generally between 1.5h: 1v and 2h: 1v.  No signs of 
excessive erosion or slope instability were observed in our site reconnaissance.  Most 
slopes are covered in iceplant, and portions of the fill slopes are heavily vegetated with 
large trees.  The existing fill slope contours are shown on the topographic plans 
(Figures 2A through 2N). 
 
2.2.4 Existing Development 
 
The existing land-use along and immediately adjacent to the proposed improvement 
generally includes residential, commercial, and military properties.  Seal Beach Naval 
Weapon Station is located just south of the I-405 freeway.  
 
2.2.5 Existing Utilities 
  
Numerous buried and overhead utilities are present in the project area.  These may 
include, but are not limited to, buried culverts and sewer lines, buried and 
overhead electric lines, gas lines, and telecommunications facilities.  Existing 
utilities conflicting with construction activities will require protection or relocation 
during construction.  The contractor should verify the location of all utilities and 
take the necessary precautions. 
 
2.3 Proposed Improvements 
 
2.3.1 Summary 
 
The proposed HOV Connector Segment project involves the following primary 
elements: 

 
 Widen and re-align I-405 and SR-22; 

 Realign the I-405 South Bolsa Chica Road off-ramp to go under the new 
S405-E22 Connector;  

 Re-align loop on-ramps and off-ramps to/from Bolsa Chica Road / Valley 
View Street / Garden Grove Blvd; 
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 Demolish and replace Bolsa Chica Road OC (Bridge No. 55-0332); 

 Demolish and replace Route 22/405 Separation (Bridge No. 55-331R); 

 Construct a new 405-22 HOV Connector Separation (Bridge No. 1103E) to 
provide a direct connection in both directions between HOV lanes on I-405 
and SR-22; 

 Construct new pavements for main lines, connectors, shoulders, and 
on-/off-ramps, remove portions of existing AC and PCC pavements, salvage 
portions of existing pavements (pavements are addressed in the project 
materials report); 

 Construct Precast Lightweight Weight (PCLW) cellular concrete retaining 
walls on both sides of the west abutment approach to S405-E22 Connector 
Separation, and on both sides of the east and west abutment approaches to 
the new 405-22 HOV Connector Separation (separate foundation reports); 

 Construct Type 1 Retaining Walls on both sides of the east abutment 
approach to S405-E22 Connector Separation; 

 Place embankment fills on both approaches to Bolsa Chica Road OC / SR-
22, S405-E22 Connector Separation and 405-22 HOV Connector 
Separation.  Portions of the fills will be lightweight cellular concrete to 
mitigate low bearing capacity and long-term settlements; and 

 Construct new overhead signs and other appurtenant facilities. 
 
Recommendations for bridges and special design walls are provided in separate 
foundation reports (see Section 13).  Recommendations for roadway construction 
and Standard Plan walls (Type 1) are addressed in this report.  Standard Plan 
overhead sign post foundations are addressed briefly herein, but at Caltrans 
request will be presented separately in a Foundation Report.  Initial Site 
Assessment and Phase 1 environmental investigations are addressed in separate 
reports. 
 
2.3.2 Grading 
 
Cut and fill mass grading will be performed, primarily where cuts are made into 
existing abutment approach embankments, or where grades are raised for the new 
abutment approaches.  Minor fills will be placed on both sides of I-405 west of the 
SR-22 interchange and along entrance / exit ramps.  Contour grading plans are 
shown in Appendix D. 
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2.3.2.1 Fill 
 
Proposed fill slopes will generally be 2h: 1v or flatter, except below the abutments 
of Bolsa Chica Road OC, where the slopes will be 1.5h: 1v paved slopes.  Selected 
fill and wall locations will use Lightweight Cellular Concrete Fills to mitigate low 
bearing capacity (for higher walls) and long-term settlements (where grade 
increases are large).  Project grading will result in grade increases at the following 
locations: 
 
 North and South Abutments of SR-22 Bolsa Chica Road OC (a.k.a “Valley 

View”): To widen Valley View Street and Garden Grove Blvd. Ramp, the existing 
embankments will raised by 2 to 4 feet and additional fill will be placed on the 
slopes east and west of the existing approach embankments, with maximum 
2h: 1v fill slope heights of about 25 to 30 feet, and grades on Valley View Street 
(Sta. “VV” 39+00 to 50+00, Figures 2D through 2F, Figure 3A and 3E); 

 East Abutment Approach to 405-22 HOV Connector (Retaining Wall 
RW1300): from Valley View Street to the East abutment (Sta. “H” 1302+50 to 
1313+00, Figures 2D and 2G, Figures 3B and 3F) substantial embankment 
will be constructed with grade increase of up to about 45 feet and vertical 
lightweight fill retaining wall height of up to about 29 feet (RW1300 and 1299).  
The wall and bridge abutment will be on a 2h: 1v slope with a maximum height 
of about 25 feet; 

 East Abutment Approach to S405-E22 Connector Separation: Substantial 
embankment fill (generally 4h:1v) with up to about 35 feet grade increase with 
vertical Type 1 retaining walls (RW3311 and 3312) up to about 25 feet is 
proposed (Sta. “E” 3307+00 to 3312+00, Figures 2D and 2G, Figures 3B, 
3G, and 3H); 

 East Abutment Approach between the 405-22 HOV Connector and S405-
E22 Connector Separation: The area between connectors above the existing 
connector ramp will be raised up to about 8 feet (Stations “E” 3306+00 to 
3312+00, Figures 2D and 2G, Figures 3B, 3G, 3H); 

 West Abutment Approach to S405-E22 Connector Separation: On the 
south side of the connector ramp (Sta. “E” 3319+50 to 3324+00, Figures 2G 
and 2H, Figures 3C, 3I) grades will be raised by up to about 15 feet with a 
vertical retaining wall (RW3319); 

 West Abutment Approach to 405-22 HOV Connector: Grades will be raised 
in the I-405 median by up to about 24 feet with vertical retaining walls 
(RW1325 and 1326) on both sides (Sta. “H” 1324+00 to 1335+00, Figures 
2H and 2I, Figures 3D, 3M); 
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 North and South Sides of I-405:  West of about Sta. “H” 1325+00 to the end 
of project (“A” 395+50) minor fill slopes less than 10 feet high, but typically 
less than 5 feet, are proposed to widen the outboard sides of the freeway 
(Figures 2H through 2N). 

2.3.2.2 Cut 
 
Proposed cut slopes will be made within existing compacted fills and inclined at 
2h: 1v or flatter (except at abutments of existing Bolsa Chica Road OC, where 
1.5h: 1v paved cut slopes will be used).  Project grading will result in excavation 
and grade decrease at the following locations: 
 

 SR-22/Bolsa Chica Rd OC (Figure 2D, Figures 3A, 3E): The bridge will 
be lengthened, and a portion of the existing embankment at both 
abutments will be cut back at the same slope inclination; 

 East Abutment of 405-22 HOV Connector and S405-E22 Connector 
Separation (Figure 2G, Figures 3F, 3G, 3H, 3I, 3J): The existing Route 
22/405 Separation abutment slope will be cut back as part of the grading of 
the 405-22 HOV Connector and S405-E22 Connector Separation 
Abutments to allow for future I-405 widening; 

 I-405S/Bolsa Chica Road Off-Ramp and S405-E22 Connector 
Separation west Abutment: The north side of existing embankment and 
below the bridge abutment will be excavated between Sta. “E” 3317+50 
and 3325+00 (Figures 2G and 2H, 3K and 3L) to allow for the new off-
ramp alignment.  A vertical retaining wall (RW3320) will be constructed in 
the cut area. A portion of the existing Bolsa Chica off-ramp embankment 
will also be removed (“BC1” 16+00 to 10+00). 

 
2.3.3 Retaining Walls 
 
The following retaining walls are proposed: 
 

 RW1300 (Figure 2F and 2G, 3I) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 39.5’ R of “H” 1302+56 –> 29.5’ R of “H” 1312+68; 

o Length = 1015 ft, Max Height = 29 ft 
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 RW1299 (Figures 2G, 3I) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 29.6’ L of “H” 1312+02 –> 29.5’ L of “H” 1312+68; 

o Length = 65 ft, Max Height = 14 ft 

 RW3311 (Figure 2F and 2G, 3J) 

o Type 1 Standard Wall 

o 47.5’ L of “E” 3310+28 –> 47.5’ L of “E” 3311+19; 

o Length = 89 ft, Max Height = 24 ft 

 RW3312 (Figures 2G, 3J) 

o Type 1 Standard Wall 

o 11.5’ R of “E” 3311+51 –> 11.5’ R of “E” 3311+81 

o Length = 30 ft, Max Height = 14 ft 

 RW3319 (Figure 2G and 2H, 3K and 3L) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 47.5’ L of “E” 3319+11 –> 47.5’ L of “E” 3323+33; 

o Length = 430 ft, Max Height = 28 ft 

 RW3320 (Figure 2G and 2H, 3K and 3L) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 11.5’ R of “E” 3319+75 –> 11.5’ R of “E” 3322+62; 

o Length = 285 ft, Max Height = 28 ft 

 RW1325 (Figure 2H and 2I, 3D and 3M) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 29.5’L of “H” 1324+22 –> 29.5’L of “H” 1331+57; 

o Length = 750 ft, Max Height = 27 ft 

 RW1326 (Figure 2H and 2I, 3D and 3M) 

o Precast Wall with Lightweight Fill (Cellular Concrete); 

o 29.5’R of “H” 1324+22 –> 29.5’R of “H” 1330+57; 

o Length = 635 ft, Max Height = 26 ft. 
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3.0 PERTINENT REPORTS AND INVESTIGATIONS 
 
Our understanding of this project is based on discussions with project designers, 
our review of available reports, and as-built plans and design plans for the existing 
and proposed improvement project and associated structures.  In addition, we 
have acquired and reviewed geologic maps, topographic maps, and aerial 
photographs of the project site.  GDC has also prepared a Materials Report, 3 
bridge foundation reports, 3 wall foundation reports, and an overhead sign 
foundation report for the project.  A complete list of references is provided in 
Section 13.0 of this report. 
 
4.0 PHYSICAL SETTING 
 
4.1 Climate 
 
The project site is located in the Los Angeles Basin. The climate in this area is 
considered semi-arid.  Climate data is available from nearby Long Beach station 
WSCMO (045085) and shown in Table 1.  These records, which date from 
04/01/1958 to 06/30/2007, indicate that average rainfall is about 11.96 inches per 
year.  More than 90% of the annual precipitation occurs between the months of 
November and April. 
 
The average monthly high temperature ranges from 67°F in December to 84°F in 
August.  Average monthly low temperatures ranges from 45.3°F in December to 
65°F in August.  No snowfall was recorded at the Long Beach WSCMO Station. 
From the available climate data, soil freeze/thaw conditions are not expected to 
exist within the project area. 
 
4.2 Topography and Drainage 
 
The following sections describe the topography, drainage, and vegetation 
conditions along the roadway alignment.   
 
4.2.1 Topography 
 
Figures 2B through 2N show the site topographic plan, with elevations listed as 
Mean Sea Level (MSL).  The original grades at the site were relatively level, and 
current freeway grades are within several feet of the original grades.  
Embankments up to about 30 feet above freeway grades were placed for the 
abutment approaches to facilitate grade separations at the overcrossings.  
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Over the alignment length of approximately 2.1 miles the freeway elevation drops 
gradually from about El. +34 feet at the east end  on SR-22 (Figure 2B), and from 
El. +29 feet on I-405 (Figure 2E), to a low point near El. +18 feet at the west end 
(Figure 2N).  The highest elevation in the project area is at El. +56 feet at the east 
abutment of existing Route 22/405 Separation Bridge (Figure 2G).  The next 
highest elevation is at El. +54 feet at the south abutment of SR-22/Bolsa Chica 
OC Bridge (Figure 2D).  The invert of Bolsa Chica Channel, the main drainage 
feature in the area is at El. +12.5 feet south of the alignment (Sta. “E” 3318+00, 
Figure 2G).    
 
Due to realignment of the I-405 and SR-22 freeways and ramps, and addition of 
the new 405-22 HOV connector, a significant amount of cut and fill and retaining 
walls are proposed for this project.  New abutment approaches will generally result 
in maximum site grades 4 to 10 feet higher than the current maximum grades at 
abutments. 
 
4.2.2 Drainage 
 
Drainage in the project area is generally by sheet flow to storm drains.  Numerous 
small open drainage channels are present in the shoulders and median areas 
adjacent to the freeway and these generally feed other buried storm drains and 
ultimately into the Bolsa Chica Channel.  The Bolsa Chica Channel runs north to 
south and crosses the freeway in a Triple 12’x10’ Reinforced Concrete Box Culvert.  
Bolsa Chica Channel continues south, discharging to the Pacific Ocean. 
 
4.2.3 Vegetation 
 
Vegetation in the unpaved areas of the project typically consists of abundant ice 
plant (especially on the slopes) and a variable cover of grasses and weeds, with 
scattered small to large trees.  Substantial removals of existing vegetation, 
including ground cover, large Eucalyptus trees, and other trees and shrubs will be 
required. 
 
4.3 Features of Engineering and Construction Significance 
 
The following man-made or natural features of engineering and construction 
significance are present within or closely adjacent to the construction site.   
 

 Existing freeways and surface streets (requires extensive stage construction 
and traffic handling considerations) 
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 Route 22/405 Separation Bridge (traffic will be maintained while the 
replacement bridge is constructed, traffic will be shifted, and the old bridge 
will be demolished) 

 Bolsa Chica Road OC (a.k.a “Valley View”) Bridge at SR-22 (requires 
demolition and replacement in 2 stages while maintaining traffic flow) 

 Bolsa Chica Open Channel and Triple 12’x10’ Reinforced Concrete Box 
Culvert (protect in place during construction, plans for future jack and bore 
widening of box culvert) 

 Significant large trees and vegetation (requires removal for  grading) 

 Embankment fills for bridges and ramps (temporary excavation and 
shoring) 

 Sound walls and retaining walls along the north side of the Route 22 
westbound and 405 northbound (protect in place) 

 Existing retaining wall on south side below proposed wall RW3319 (protect 
in place) 

 Surrounding residential and commercial developments (noise impacts, 
community concerns) 

 Various buried and overhead utilities (protect or relocate) 

 Seal Beach Naval Weapon Station on the south side of the 405 freeway 
(temporary easements) 

 
4.4 Regional Geology and Seismicity 
 
4.4.1 Geology 
 
The natural site geology consists of alluvial deposits associated with the San 
Gabriel River and Santa Ana River alluvial systems.  The project lies entirely within 
the Orange County flatlands of the southern portion of the Central Block of the Los 
Angeles Basin.  The basin is infilled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet 
of unconsolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  Fill, 
where present, is underlain by alluvium.  High historical groundwater is generally at 
a depth of 10 to 15 feet below the freeway grades (see Figure 4). 
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4.4.2 Seismicity 
 
An Alquist-Priolo Earthquake Fault Zone is not delineated through the project 
study area.  Major faults and the seismicity of the area are shown on the Caltrans 
1996 Fault and PBA Map in Figure 5.  Based on the map, the closest major active 
fault is the Los Alamitos Reverse Slip Fault, located northwest about 0.6 to 2.0-km 
from the project alignment with a maximum credible earthquake (MCE) magnitude 
of M=6.0.  Los Alamitos Fault is not in the EQFAULT CGS 2002 data base, and 
the closest mapped fault to the site according to EQFAULT is the Newport / 
Inglewood Strike-Slip Fault at a distance of 3.4 to 5.2 km, with a rated maximum 
credible magnitude of M=7.0.  San Joaquin Hills Blind Thrust Fault has MCE 
magnitude of 7.0 and is located at a distance of 13 to 15 km, and Puente Hills 
Blind Thrust is located at a distance of 18 km with a MCE magnitude of 7.25.  The 
bridge site is located between the 0.4 and 0.5g contours, which would indicate a 
rounded up design PBA of 0.5g.  A summary of fault parameters is presented in 
Table 2.  Site accelerations are discussed in Section 8.1.1. 

4.5 Soil Survey Mapping 
 
Soil survey maps were not reviewed for this study. 
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5.0 EXPLORATION 
 
5.1 Drilling and Sampling 
 
Sixteen (16) exploratory hollow stem auger (A) and rotary wash (R) soil borings 
ranging in depth from 16.5 feet to 137 feet below ground surface (bgs), and 
thirty-two (32) CPTs ranging in depth between 15 and 163 feet bgs were 
performed from March to May 2008 by GDC to investigate the subsurface, 
compressibility, and liquefaction potential characteristics for pavement, retaining 
system, and bridge structure design and construction.  In addition, on October 8th, 
2008, eight (8) hand auger borings were advanced to depths of 5 feet bgs to 
collect supplemental near-surface samples for R-Value and index tests for 
pavement design.  CPTs were used, in conjunction with data from the borings, to 
provide continuous representative profiles at the site (see Section 6.1). Boring and 
CPT locations are presented in Figures 2 (A-N), and the dates of exploration, 
stations, offsets, elevations, and encountered groundwater elevations are 
summarized in Table A-1 of Appendix A.  Borings utilized for bridge or special 
design wall structures were located in plan and elevation by surveying (see Table A-
2, Appendix A).  Other borings were located on the topographic plan by 
measurement from existing landmarks and elevations were estimated from the 
plan contours.   
 
All drilling companies acted as subcontractors to GDC.  R & C Drilling, Inc. of Van 
Nuys, California drilled and sampled the hollow stem auger borings using a Mobile 
B-61 truck mounted drill rig.  C&L Drilling, Inc. of La Habra, California drilled and 
sampled the rotary wash borings using 47/8-inch drill bit and a Mayhew 1000 truck 
mounted drill rig.  The hand auger borings were advanced by GDC personnel 
using a nominal 3-inch diameter hand auger.  CPTs were conducted in 
accordance with ASTM D 5778 using an electronic cone penetrometer. 
 
All borings were performed under the continuous technical supervision of a GDC 
field engineer, who visually inspected the soil samples, maintained detailed logs of 
the borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 
as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  Bulk 
samples of the near-surface soils were collected, and drive samples (SPT and 
California Ring) were collected from the borings generally at a typical interval of 5 
to 10 feet or as time allowed.  A key for soil classification, boring legend, and 
boring logs are presented in Appendix A.  
 
 



Geotechnical Design Report Revised May 4, 2009  
West County Connector Project 
I-405/SR-22 HOV Connector Segment 
Orange County, California Page 15 
GDC Project No. I-436 
  
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Final Report\I-436 GDR 405-22 HOV Connector_Final.doc 

 
5.2 Geologic mapping 
 
Materials at the freeway grade are shallow fills over native alluvium.  Compacted 
fills up to 30 feet are present at the abutment approaches.  Due to the simplicity of 
the site geology (shallow fill over alluvium, significant fill only at abutment 
approaches), no geologic mapping was considered necessary for this project. 
 
5.3 Geophysical Studies 
 
No geophysical studies were performed as part of the investigation. 
 
5.4 Instrumentation 
 
Geotechnical instrumentation was not installed during this investigation. 
 
5.5 Exploration Notes 
 
No visible evidence of soil contamination or odors was observed in any of the 
explorations.  The results of our environmental investigations are presented in 
separate reports.  No borings reached shallow refusal prior to achieving the target 
depths.  During the course of our fieldwork at the site, no adverse conditions were 
observed that would preclude the construction of the project as currently 
proposed. 
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6.0 GEOTECHNICAL TESTING 
 
6.1 In Situ Testing 
 
Standard Penetration Tests (SPT) was performed in the borings to evaluate the 
general density / consistency of subsurface materials.  The boring logs including 
penetration resistance or blow counts and detailed description of the SPT testing 
are presented in Appendix A.  Electronic Cone Penetration Tests (CPTs) were 
performed in accordance with ASTM D 5778 to evaluate in-situ properties of the 
subsurface materials.  CPT logs and description of the methodology are presented 
in Appendix A.  Boring and CPT locations are shown in Figures 2A through 2N. 
 
6.2 Laboratory Testing  
 
Laboratory testing of selected samples will be performed in accordance with 
applicable Caltrans and ASTM standards.  The laboratory testing was performed by 
GDC and Geologic Associates of Anaheim, California.  Additional R-value testing 
was performed by LaBelle-Marvin of Santa Ana, California.  The following 
laboratory tests were conducted to determine the physical and engineering 
properties of the soil samples: 
 

o Moisture content and dry density; 
o Grain size distribution and percent passing No. 200 sieve; 
o Atterberg Limits; 
o Consolidation; 
o Direct Shear; 
o Pocket Penetrometer; 
o Torvane; 
o Soil Corrosivity (pH, Sulfate, Chloride, and Minimum Resistivity); and 
o R-Value. 

 
Moisture content, dry density, percent passing No. 200 sieve, and Atterberg Limits 
laboratory test results are presented on the boring logs in the Appendix A.  Detailed 
descriptions of the tests performed and their results are presented in Appendix B.  
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7.0 GEOTECHNICAL CONDITIONS 
 
7.1 Site Geology 
 
7.1.1 Physiography 
 
The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange 
county coastal plain. The Orange County coastal plain is bound on the north by 
the inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood 
and Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of unconsolidated non-marine sediments 
(Fuller, 1980a). The Los Alamitos Quadrangle includes the broad southern margin 
of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by 
antecedent drainage of the latest Pleistocene to earliest Holocene ancestral Rio 
Hondo and San Gabriel River. [Reference CDC, 1998]. 
 
7.1.2 Lithology 
 
Our characterization of the subsurface conditions along the alignment is based on 
review of existing information and the results of our site observations, borings, and 
results of laboratory testing.  The project alignment is underlain primarily by deep 
alluvial deposits, which are overlain locally by relatively shallow man-made fills.  No 
bedrock or rock outcroppings are present in the project area.   
 
The thickest known fills are at the Route 22/405 Separation, where abutment 
approach fills up to about El. + 56 feet were placed to raise SR-22 above the I-405 
freeway at the location of the Separation abutments.  The fills have a maximum 
height of about 30 feet, and are inclined at 1.5h: 1v below the abutments.  Side 
slopes generally range from 1.5h: 1v to 2h: 1v.  Freeway elevation below the 
Separation is between El. + 24 and 30 feet.  Approach fills were also placed to 
raise Valley View Street above SR-22 at the location of the Bolsa Chica Road 
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Overcrossing.  These fills have a maximum height of about 25 to 30 feet, and are 
inclined at 1.5h: 1v below the abutments.  Side slopes generally range from 1.5h: 
1v to 2h: 1v.  Freeway elevation is near El. + 28 to 30 feet below Abutment 1 and 
near El. + 26 feet below Abutment 3.   
 
In general, subsurface lithology is interbedded alluvium.  The soil profile is divided 
into 5 general layers.  Layer descriptions and approximate layer boundary 
elevations are described below, and are summarized in presented in Table 3 
(sheets 1 through 4).  The soil conditions along the project alignment are generally 
consistent with those presented in Table 3.  The soils profile and general 
engineering characteristics of the subsurface soils are illustrated in the 
Geotechnical Cross-Sections in Figures 3A through 3M.   

7.1.2.1 Layer 1 – Fill and Stiff Native 
 
Road fill, abutment approach fills, and stiff native soils are present above about El. 
+ 15 to El. + 20 feet (El. +17 feet average).  The upper native alluvial material is 
similar to the compacted fill.  These soils encountered in the test borings and 
CPTs consist primarily of very stiff to hard lean sandy clays and sandy clayey silts 
(CL, ML), with less frequent thin layers of medium dense silty sands (SM) and 
clayey sands (SC).  
 

7.1.2.2 Layer 2 – Firm to Stiff CL  
 
This layer is mostly below the water table, and is present throughout the project 
area.  It is typically about 11 to 14 feet thick (average 12) and is present generally 
between El. + 3 and +20 feet (El. + 5 to +17 feet average).  The material 
classifies as locally firm but predominantly stiff lean clay or lean sandy clay (CL) 
with typical undrained shear strengths of 1.0 to 1.4 ksf based on CPT correlations 
and pocket penetrometer readings.  Thin seams of medium dense sand to silty 
sand to sandy silt, as well as firm and very stiff clays, are present in this layer.  
Layer 2 is generally overconsolidated with respect to the freeway grades, but is 
close to normally consolidated where present under the 25 to 30 feet of abutment 
fill.  Since it is fairly shallow below the freeway grades and is generally the weakest 
and most compressible layer at the site, it typically controls the magnitude and 
time rate of settlement and global stability of slopes at the site.   
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7.1.2.3 Layer 3 – Very Stiff CL, ML 
 
Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) 
and clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty 
sands (SM) and sandy silts (ML).  The layer is 17 to 22 feet thick (average 19 feet) 
and is present between El. -18 and +8 feet (El. -14 to +5 average).  Pocket 
penetrometer readings in the fine grained materials typically range from 2.0 to 4.5 
ksf, and CPT correlations indicate average undrained shear strengths in this layer 
generally more than 3.0 ksf.  These clays are over-consolidated.   
 

7.1.2.4 Layer 4 – Dense to V. Dense SM/ML/SP  
 
Layer 4 is a predominantly granular layer of variable thickness consisting of 
interbedded Sand (SP), Silty Sand (SM), and Sandy Silt (ML), with less frequent 
interbeds of very stiff to hard clayey silt and clay (ML, CL).  In some areas the layer 
contains thick sequences of very dense clean sands, while in other it is siltier and 
highly interbedded with silts and clays.  Average SPT N-Value is typically more than 
30 blows per foot in the silty materials with CPT tip resistance of 100 to 160 tsf, in 
the clean sands it is typically more than 50 blows per foot with CPT tip resistance 
of 200 to more than 600 ksf, and the clayey layers typically have undrained shear 
strength of 3 to more than 4 ksf.  Layer 4 ranges from 9 to 33 feet in thickness 
(average 20 feet), and is generally present between El. -13 and -47 feet (on average 
between El. -18 and -34 feet).  The layer is generally thicker, denser, cleaner sands 
in the east and north, becoming more silty and interbedded toward the west and 
south. 

7.1.2.5 Layer 5 – V. Dense SP & Hard CL/ML  
 
This layer is older alluvium composed of alternating beds of dense to very dense 
sands (SP), silty sands (SM), and sandy silts (ML), interbedded with very stiff to 
hard clays and clayey silts.  The cleaner sands typically have SPT blowcounts of 
more than 50 and CPT tip resistance of more than 250 tsf (up to as high as 600 
tsf), and the cohesive materials generally have undrained shear strengths greater 
than 3 ksf.  The layer is present below El. -22 to -47 feet (El. -34 average).  The 
upper 10 to 27 feet of this layer (Layer 5-1) is typically very stiff to hard clay and 
silt. 
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7.1.3 Geologic Structure 
 
Since the bedrock is more than 4,000 feet deep and the site is relatively level 
terrain, geologic structure is not an engineering issue for design. 
 
7.1.4 Natural Slope Stability 
 
No significant natural slopes are present in the project vicinity. 
 
7.2 Soil Conditions 
  
7.2.1 General Description 
 
Our engineering characterization of the subsurface conditions along the alignment 
is based on our field observations, field and laboratory data, and our local 
experience with the geologic units in this area.  
 
7.2.2 Engineering Properties 
 
The engineering properties we used for analyses were based on an analysis of the 
field and laboratory data from this investigation and previous studies, published 
correlations, and our judgment.  Recommended engineering properties for design 
are summarized in Table 3.  Field and laboratory data for the subsurface soils from 
the current investigation are presented in Appendix A and Appendix B, respectively.   
 
7.2.3 Expansive Soil 
 
The near-surface soils encountered in our investigation were generally very stiff to 
hard lean sandy clays and sandy clayey silts (CL, ML), with less frequent layers of 
silty sands (SM) and clayey sands (SC).  Clayey soils have Liquid Limits generally 
less than 34 and Plasticity Indices generally less than 16.  Based on available 
correlations with dry density and Liquid Limit (Mitchell and Gardner, 1975), the 
near surface soils are considered to have generally low to occasionally medium 
expansion potential (see Figure 1 in response to comments Appendix G).  A 
summary of expansion potential along the alignment is presented in Table 5. 
Considerations for use of expansive on-site materials are discussed in 
Section 8.3.2. 
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7.3 Water 
 
7.3.1 Surface Water 
 
Surface water generally consists of sheet flow to existing storm drainage facilities.  
Drainage channels run along both westbound and eastbound shoulders of the 
SR-22 and I-405 freeways, mostly draining to Bolsa Chica Channel.  Bolsa Chica 
Channel runs north to south between the Route 22/405 Separation Bent 3 and 
Abutment 4 in a Triple 12’x10’ Reinforced Concrete Box Culvert discharging to an 
open channel south of the project (see Figure 2G), and is the predominant 
drainage feature in the project area, which flows south / southwest toward the San 
Gabriel River and Pacific Ocean.   
 

7.3.1.1 Scour 
 
The project will be in a graded or paved area, and runoff is by sheet flow to storm 
drains that carry the flow offsite.  The roadway improvements are not located 
within or adjacent to flood/drainage or concentrated flowing surface water bodies.  
The open channel portions of Bolsa Chica Channel are lined with riprap or 
concrete.  Based on the above considerations, it is our opinion that scour potential 
is not a concern for the project design.  
 

7.3.1.2 Erosion 
 
Proposed grading will not increase the potential for erosion at the site.  Proposed 
slopes are similar in height and gradient and existing slopes do not show excessive 
erosion.  Much of the site area will be paved or vegetated.  Proper planting and 
irrigation of slopes and control of surface runoff should be sufficient to mitigate 
potential erosion.   
 
7.3.2 Groundwater 
 
Based on California Geological Survey (CGS) Seismic Hazard Zone Report for the 
Los Alamitos 7.5-Minute Quadrangle, historically highest reported groundwater is 
at a depth of about 10 to 15 feet as shown in Figure 4 (CDMG, 1998).  In the 
recently completed geotechnical investigation the shallow groundwater along the 
study corridor was encountered at about 10 to 15 feet below the adjacent freeway 
grade in the area, roughly at elevations El. + 12 feet on the west end of the 
project, to a high of El. + 18 feet near RW1325 & 1326, to El. + 16 feet for the 
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HOV connector and further east.  Based on this we recommend design 
groundwater elevation rising from El. + 12 feet on the west end of project to El. 
+16 feet at CPT-08-119.  For Walls RW1325 & 1326, we recommend using El. 
+18 feet;  amd  East of RW 1325 we recommend El. + 16 feet, as the design 
groundwater. 
 
7.4 Project Site Seismicity 
 
7.4.1 Ground Motion 
 
The project is located in a seismically active area.    Potential geologic and seismic 
hazards for any site include ground rupture, seismic shaking, slope instability, 
lateral spreading, subsidence, liquefaction, seismic compaction and settlement, 
and tsunamis / flooding.  The site location on Caltrans 1996 Fault and Peak 
Bedrock Acceleration (PBA) Map is illustrated in Figure 5.  A summary of the 
nearby fault data, and PBA and Peak Ground Acceleration (PGA) data computed 
with Sadigh (1997) rock and soil attenuation relationships, respectively is 
presented in Table 2 and calculations are provided in Appendix F.1.  Selection of 
the design ground motion parameters is discussed in Section 8.1.1. 
 
7.4.2 Ground Surface Rupture 
 
The entire project alignment is not located within any Alquist-Priolo Earthquake 
Fault Zones.  Due to the distance from the closest faults ground rupture due to 
faulting is not considered a significant hazard at the site, and a fault rupture 
investigation is not needed.  Other geologic and seismic hazards are discussed in 
Section 8.1.2. 
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8.0 GEOTECHNICAL ANALYSIS AND DESIGN 
 
8.1 Dynamic Analysis 
 
The latitude and longitude of various points along the alignment are listed in 
Table 2, and shown on aerial maps in Appendix F.1.  The site is located in an 
active seismic region of southern California that is subject to significant hazards 
from moderate to large earthquakes.  We reviewed the Caltrans 1996 Seismic 
Hazard Map and Report, and performed deterministic calculations with Sadigh 
(1997) rock and soil attenuation relationships, to quantify the hazard from seismic 
shaking at the site.  The potentially controlling faults at the site are Newport-
Inglewood Rose Canyon East (NIE) and Los Alamitos (LA), with magnitudes of 7.0 
and 6.0, respectively. 
 
8.1.1 Parameter Selection 
 
GDC performed a deterministic seismic hazard analysis using the computer 
program EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault 
data base.  Peak Ground Acceleration (PGA) was determined using Sadigh 1997 – 
Soil, and PBA was determined from Sadigh 1997 – Rock, as well as Caltrans 1996 
Seismic Hazard Map (Figure 5).  Results of the deterministic analysis are presented 
in Table 2 and Appendix F.1. 
 
The deterministic PGA for a magnitude 6.0 earthquake on Los Alamitos Fault 
(Reverse fault) ranges from 0.48 to 0.54 in the project area and the PGAs for a 
magnitude 7.0 earthquake on NIE range from 0.41 to 0.47g.  For seismic slope 
stability evaluation, we recommend using a horizontal acceleration coefficient of 
1/3 of the maximum PGA or 0.16 at Bolsa Chica and 0.17 for other bridges, walls, 
and substantial slopes in the project area. 
 
8.1.2 Analysis of Seismic Effects 
 
Secondary seismic effects for any site include liquefaction, earthquake-induced 
settlements, slope instability, lateral spreading and tsunamis. 

8.1.2.1 Liquefaction 
 
Liquefaction involves a sudden loss in strength of a saturated, cohesionless soil 
(predominantly sand, low plasticity silts, or sand silt mixtures) caused by cyclic 
loading such as an earthquake. This results in temporary transformation of the soil 
to a fluid mass.  Typically, liquefaction occurs in areas where groundwater is less 
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than about 60 feet from the surface and where the soils are composed 
predominantly of poorly consolidated fine sands, silty sands, and non-plastic silts.  
 
The site is located within a State Liquefaction Hazard Zone (CDMG, 1999).  
Highest historical groundwater in this area based on Figure 4 is between the 10 
and 20 foot depth contours.  Groundwater was encountered at El. + 18 feet in 
CPT-08-002, which is about 7 feet below the freeway grades.  Sediments below the 
groundwater at the site are primarily stiff to very stiff clays and dense to very dense 
sands, but contain localized thin interbeds of loose to medium dense sands, silty 
sands, and silts that may be prone to liquefaction.   
 
We performed liquefaction calculations for all the CPTs more than 50 feet deep 
using a groundwater elevation as recommended in Section 7.3.2.  Triggering 
evaluation was based on the CPT method from the NCEER 1996/1998 Workshops 
(Youd and Idriss, 2001).  Settlements were calculated using the method of 
Tokimatsu and Seed (1987), and residual strengths were based on the method of 
Seed and Harder (1990).  Calculations were carried to a maximum depth of 60 feet 
below existing grades.  We determined that use of Magnitude 7.0 and PGA of 
0.45g was more critical than using Magnitude 6.0 and PGA of 0.5g, and therefore 
used the higher magnitude case in our analyses.   
 
The resulting analyses show that limited layers of silty and sandy soils below 
groundwater may liquefy in the design earthquake.  Potentially liquefiable layers are 
shown on selected cross-sections in Figures 3A through 3M, primarily within 
generalized Layer 3, and less frequently in Layers 2 and 4.  Estimated 
liquefaction-induced ground settlements for all CPTs range between 0 and 0.9 
inches with an average value of 0.4 inches.  A summary of the liquefaction 
settlements is included in Table 4.  Liquefaction calculations are presented in 
Appendix F.2. 
 
Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship 
was straight-line extrapolated to a maximum residual strength of 1,500 psf.  The 
N1-60cs for liquefiable layers adjusted in accordance with Seed and Harder (1990) 
range from 17 to more than 30 blows per foot (average 27), and estimated residual 
shear strengths range from a minimum of 875 psf up to a limiting value of 1,500 
psf (average 1400 psf).  
 
Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our 
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conclusion that liquefaction does not have a major impact on the design of walls, 
bridge piles, or stability of the slopes at the site. 
 

8.1.2.2 Seismic Compaction   
 
Settlement (“seismic compaction”) of loose to medium dense clean dry sands can 
occur during seismic shaking.  No significant clean sands are present above the 
water table, and therefore seismic compaction is not an issue (see Table 4). 
 

8.1.2.3 Seismic Slope Stability  
 
Slope instability, in the form of landslides and mudslides, is a potential adverse 
impact associated with seismic shaking.  There are no known landslide prone 
formations in the project area.  Existing slopes along the alignment are globally 
stable under static conditions.  The proposed cut and fill slopes for the alignment 
are anticipated to be stable under seismic shaking.  Pseudostatic analyses indicate 
factor of at least 1.1 using Kh=0.16 to 0.17 for embankment slopes. 
 
The site is generally level except for engineered embankment fill slopes, liquefiable 
soil layers are relatively deep, thin, and isolated, and residual undrained shear 
strengths are generally higher than the undrained shear strength of Layer 2 clays.  
Therefore, the impact of liquefaction on seismic slope stability is not significant; 
instead the slope stability is generally controlled by the undrained shear strength of 
Layer 2 clays.  Shallow surface sloughing of embankments could occur in a major 
seismic event.  Static and seismic stability of abutment slopes is evaluated 
quantitatively later in this report, and slope stability calculations are provided in 
Appendix F.3.   

8.1.2.4 Lateral Spreading 
 
Due to limited liquefaction potential, high residual shear strengths, and results of 
pseudo-static stability analyses (Appendix F.3), lateral spreading due to liquefaction 
or weak soils is not considered a significant hazard at the site.  

8.1.2.5 Tsunamis 
 
All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 100-
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yr and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) and 
for Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively.  These 
values are predicted as the wave crosses the shoreline and include the effect of 
astronomical tides.  The site elevations are more than 20 feet above mean sea level 
(MSL) and the site is at least 7 km from the coastline, therefore tsunami hazard at 
the site is very low. 
 
8.2 Cuts and Excavations 
 
8.2.1 General 
 
All earthwork and grading should be performed in accordance with Sections 16 
through 22 of Caltrans Standard Specifications.  Cuts for the project will be at 2h: 
1v (or 1.5h: 1v paved slopes below abutments) into existing clayey embankment 
fills.  Numerous buried utilities are present at the site, and these should be 
identified and protected or relocated as necessary before commencing excavation.  
Excavations below about El. + 18 to +16 feet may encounter groundwater. 
 
8.2.2 Stability 
 
The proposed cut slopes will expose existing embankment fill materials, and 
computations indicate they will have adequate static and seismic factors of safety 
(Appendix F.3).  Cuts should generally be at 2h: 1v or flatter, except where paved 
below bridge abutments they may be made as steep as 1.5h: 1v. 
 
8.2.3 Excavatability 
 
The fill and the surficial soils and alluvium along the alignment can be excavated 
with light to moderate effort using conventional heavy-duty grading equipment.  
No materials are present that would require rock excavation or blasting. 
 
8.2.4 Earthwork Grading Factors 
 
Native materials or existing fills of similar composition to the native materials will 
be excavated.  Earthwork factors relate the in-place volume of material to be 
excavated to the in-place volume of the material after placing as fill.  The factors 
are defined as in-place volume of new compacted fill divided by in-place volume of 
material to be excavated.  We recommend the following earthwork grading factors 
for the project: 
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 On site alluvial soils excavated and placed at 90% compaction: 0.90-0.95 
 On site alluvial soils excavated and placed at 95% compaction: 0.85-0.90 
 On site compacted fill (from approach embankments) excavated and placed at 

90% compaction: 0.95-1.0 
 On site compacted fill (from approach embankments) excavated and placed at 

95% compaction: 0.90-0.95 
 Import fill trucked in loose condition: 0.75-0.80 

 
Grading factors may require adjustment during construction, and should consider 
the processing of material, wasting of spoil, and actual rather than specified 
placement percent compaction.  The compaction characteristics of the materials 
from the borrow site excavation should be tested for density control during 
construction. 
 
8.2.5 Temporary Excavation and Shoring 
 
Temporary excavations should comply with OSHA requirements.  Site safety, 
including temporary excavation and shoring, are the responsibility of the 
contractor.  Temporary trenches less than 5 feet in depth may be excavated near 
vertical, but may need to be laid back or use trench shields if caving occurs. 
Temporary cuts with a maximum height of 20 feet should generally be limited to 
1:1 inclination.  No cuts should extend below a 1:1 plane extending from the 
bottom of existing foundations or improvements without a properly designed 
shoring system.  A registered engineer should design any steeper or higher slopes 
and any required shoring systems.  Engineering properties listed in Table 3 may be 
used for shoring or temporary excavation design.  Hydrostatic pressures should be 
included for excavations below El. 18 feet. 
 
8.3 Embankment 
 
8.3.1 General Description 
 
Major embankment fills will be placed on approaches to HOV and 405/22 
connectors.  Lightweight fills are proposed on the west approach to both 
structures, and on the east approach to HOV connector.  The east approach to 
405/22 separation will be conventional fill.  Surcharge fills are recommended in the 
vicinity of both east abutments (see Figure 6A).  
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8.3.2 Imported and On-Site Fill Material Specifications 
 
In general, materials and earthwork should be in accordance with the Caltrans 
Standard Specifications (specifically refer to Sections 6, 16 through 22, 24 through 
29, and 37 through 42), and comply with the project Materials Report. 
 
Expansive clays and contaminated soils should not be imported for use in the 
project.  It is recommended that all imported fill be granular low expansive soil 
having less than 40% passing No. 200 sieve and Plasticity Index (PI) less than 12 
and maximum particle size of 3 inches.   In addition, all imported fill and wall 
structural backfill shall be non-corrosive following Caltrans guidelines, having pH 
greater than 5.5, soluble sulfate less than 2000 ppm, and soluble chloride less 
than 500 ppm. 
 
Suitable on site excavated materials may be re-used as compacted fill.  After 
removal of debris, most on-site materials are expected to be suitable for use as 
general embankment fill, but should not be placed within 4 feet of the finished 
grade in pavement areas or in the expansive soil exclusion zone at abutments or on 
abutment approaches where EI < 50 is required.  All fill placed within 4 feet of the 
finished grade below pavements should have an R Value of at least 41.  Abutment 
wall and retaining wall backfill shall have Sand Equivalent greater than 20 and 
conform to Caltrans Standard Specifications for structural fill.  
 
8.3.3 Site Preparation 
 
All areas to receive fill should be stripped of existing pavements, cleared of any 
structures, all existing vegetation, debris, and other unsuitable materials in 
accordance with Section 16 of Caltrans Standard Specifications (“Clearing and 
Grubbing”).  All construction debris and/or deleterious material encountered 
during the clearing operations should be removed from the site. 
 
After clearing and stripping, the surface should generally be excavated to a 
minimum of one foot before placement of new fill.  In all areas, the exposed 
surface of excavation to receive fill should be proof-rolled with loaded heavy 
equipment under observation of GDC. Any areas of loose or yielding soils should 
be overexcavated and recompacted or otherwise stabilized as directed by GDC. 
Use of biaxial geogrid (Tensar BX1200 or equal) and crushed rock may be an 
option if localized soft subgrade areas are encountered and overexcavation is 
impractical.  Any soils that cannot be compacted or are otherwise unsuitable for 
the planned use should be excavated and removed off-site. After proof-rolling, the 
exposed surface should then be scarified and compacted to a minimum of 90 
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percent relative compaction.   GDC may waive or reduce the one foot excavation 
and scarification / recompaction requirement based on observation of the 
subgrade and results of the proof rolling.  Where fills are placed against sloping 
ground steeper than 5h:1v, they shall be properly benched into competent 
materials per the Standard Specifications. 
 
8.3.4 Settlement of Embankments  
 

8.3.4.1 General Considerations 
 
Fill placement will cause settlements of underlying soils.  Due to somewhat 
overconsolidated soils with respect to freeway grades, normal earth fills can be 
placed up to about El. 50 feet (about 20 feet above freeway grades) with relatively 
small settlements completed within about 1-2 months.  Where fills cause a net 
loading exceeding that normal earth fill to elevations of more than El. 50 feet, the 
soils approach becoming normally consolidated, and larger settlements taking up 
to 1.5 to 2 years to complete become more likely.  Where normal earth fills exceed 
this loading and settlement time cannot be accommodated in the project 
schedule, measures to reduce settlement time are required.  These may include: 
 

 Where space is available, place temporary surcharge for a period of time to 
elevations above the finished grade and over a larger area, so that soils are 
pre-loaded or overconsolidated with respect to the finished grade in a 
shorter time frame (surcharge is recommended as shown in Figure 6A); 

 Where space for surcharge is not available: 
o Use lightweight fill (applied at east portions of RW1300, RW1325, & 

RW1326; 
o Overexcavate the existing soils and replace with lightweight fill so 

that the net increase in loading is zero (applied for RW3319 and 
3320, and in between the surcharge fill areas); 

 
Based on space available, and to minimize requirements for lightweight fill and 
reduce settlement time, surcharging to above finished grades is recommended as 
shown in Figure 6A.  This will allow for: 
 

 Use of normal embankment below wall RW1300 and reducing the height 
of lightweight fill between “H”1310+00 and 1312+68; 

 Use of Type 1 Walls instead of lightweight fill walls at RW3311 and 3312; 
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 Mitigation of long term settlements of new  pavement areas on the south 
side of S405/E22 Connector between “E”3308+00 and 3312+00; 

 Pre-consolidation of abutments of both bridges to eliminate settlement 
effects on the abutment foundations; 

Due to the need to maintain traffic on the existing connector and detours during 
construction, some areas are not available for surcharge: 
 

 In existing paved areas of the connector ramp above El. +50 feet that 
cannot be surcharged, overexcavation and lightweight fill is recommended 
to eliminate any new load and long term pavement settlement; 

 Areas on the existing connector below El. +50 feet may use regular fill; 

  New fills between RW1300 and the existing embankment where 
surcharging is not possible are proposed as lightweight fill (both to mitigate 
long-term settlement and for bearing capacity). 

 

8.3.4.2 Settlement Estimates and Monitoring Recommendations 
 
Where significant embankments are placed, the magnitude and duration of 
settlements must be considered in the design, planning, and construction of the 
project.  Key items to consider are the total amount of settlement, the time 
required to complete the settlements, and potential impacts of the settlements to 
existing and proposed improvements.  Appropriate waiting periods will be required 
in key areas and settlement monitoring should be performed in these areas during 
construction. Settlements at walls, abutments, and surcharge areas should be 
monitored with settlement plates.  Locations of the settlement plates for precast 
wall with lightweight fill are shown in the wall foundation reports, settlement plate 
locations for bridge abutments are shown in the bridge foundation reports, and 
plate locations for Type 1 Walls RW3311 and 3312 are shown in Figure 6A.  
Details of the settlement calculations and magnitude of settlement due to 
placement of embankment fill behind various walls are summarized in the 
appropriate wall foundation reports (GDC, 2008 (1, 2, and 3)).   Supporting 
calculations for settlement are presented in Appendix F.4.   
 
A summary of settlements and associated recommendations in specific areas is 
presented in Table 6A, and discussed below.  Settlement plate locations and 
suggested monitoring procedure are presented in Table 6B.  A settlement plate 
detail is shown in Figure 6B. 
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Bolsa Chica Road OC 
 

o  The roadway will be raised by up to about 4 feet on the north abutment to 
maximum El. +50 feet, and the abutment slope will be cut back. 

o The roadway will be raised by up to about 2 feet with a thick asphalt overlay 
on the south abutment to maximum El. +56 feet, and the abutment slope 
will be cut back. 

o Sidehill fills with maximum depth of about 13 feet will be placed on both 
sides of the north abutment and the south abutment, and on both sides of 
the Garden Grove Boulevard ramp at the south abutment. 

o Settlements on the Valley View roadway of up to 1 to 2 inches may occur 
near the center of embankment due to placing fill, and up to 2 to 4 inches 
of settlement may occur under the center of the deepest portions of the 
sidehill embankments.  Settlements near the edge of filled areas (such as 
adjacent to the abutments) may be on the order of ½ inch to 1 inch.  
Settlement near the abutments may be reduced due to the planned 
excavation of the abutment slope. 

o A planned waiting period of 45 days is recommended prior to excavating 
footings and driving piles at the abutments, after which settlements of less 
than ½ inch are expected.   The settlement period may only be reduced if 
justified by settlement monitoring and approved by GDC. 

oTwo settlement plates should be placed and monitored at the top of each 
abutment, and one additional plate should be placed under the deepest 
sidehill fill areas at each abutment prior to placing any fill. 

 
RW1299+1300 
 
Settlements were calculated for four areas depending on the surcharge, height of 
the wall, and use of light weight fill.  The estimated settlements in the four areas 
(after surcharge, where surcharge is used) range between 0.75 to 2.5 inches.  Time 
rate estimates indicate that settlement for Areas 1, 2, and 3 will occur within 60 to 
90 days.  For the surcharge area 4, adequate pre-consolidation (to match the final 
loads) from surcharge will be completed in an estimated 11 months.  
 

oArea 4 should be surcharged at the west end according to Figure 6A, and the 
surcharge should be left in place for at least 11 months 

o Settlement should be monitored with settlement plates as listed in Table 6B; 
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oMore detailed recommendations are provided in the foundation report for 
RW1299+1300. 

 
Area Between Surcharges and Above Finish Grade El. 50 feet 
 

oAbout 8 feet of fill will be placed on the finish roadway area between the 
surcharges shown in Figure 6A, and this area cannot be surcharged since 
traffic  will be maintained on the existing connector during the surcharge 
period 

oUpon placing this fill, an estimated 1-2 inches of settlement may occur 
during fill placement, and long term settlements of 1.5 inches may occur 
due to consolidation; 

oTherefore overexcavation and use of lightweight fill under the final roadway 
adjacent to backfill for wall RW1300 is recommended in this area if it is 
desired to avoid long term settlements.  The overexcavation should be 5 
feet below existing grades, extend the width of the finished roadway, and 
from Station “H” 1307+50 to the end of pavement near the bridge 
abutments.  If about an inch of long term settlement can be tolerated, use 
of lightweight fill may not be required. 

oMore details are provided in the foundation report for Walls RW1299+1300 

 
RW3311+3312 
 

oSurcharge should be performed according to Figure 6A, and left in place for 
at least 6 months (adequate time to pre-consolidate the area under final 
loads) 

o Settlement should be monitored with at least 2 settlement plates as shown 
in Figure 6A and summarized in Table 6B; 

oPost surcharge settlements due to backfilling the walls are estimated at less 
than 1.0 inch. 

oAdditional discussion is provided in Section 8.4.4 

 
RW3319 and 3320 
 

oThese walls are overexcavated to sufficient depth that the net load increase 
(removal of dirt and replacement with lightweight fill) is zero.   
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oThe estimated settlements at the center of the embankment are less than 1.0 
inch. 

oTime rate estimates indicate that settlement will occur within 60 days.   

oSettlement should be monitored with settlement plates as listed in Table 6B; 

oMore detailed recommendations are provided in the RW3319+3320 
foundation report 

 
RW1325 and 1326 
 

oThese walls are constructed entirely of lightweight fill and maximum 
estimated settlements for the highest walls are on the order of 1.5 inches 

o Settlements should be substantially completed in 1 to 2 months 

 

8.3.4.3 Settlement at Abutments 
 
 Bolsa Chica Rd OC – After the recommended 45 day waiting period, 

settlements at the abutment locations due to backfilling are less than ½ inch. 

 East abutment of HOV Connector and S405-E22 Connector – After completion 
of the recommended 6 to 11 month surcharge, settlement at the abutment 
locations due to backfilling with lightweight fill (HOV) or conventional fill 
(S405-E22) are less than ½ inch.  A vertical joint in lightweight fill at back of 
footing is recommended; 

 West abutment of HOV Connector – Backfill will be lightweight fill and 
settlement at the bridge abutment is estimated at ½ to ¾ inch, and piles driven 
to dense sand have reserve capacity for the small downdrag loads.  No waiting 
period is required.  A vertical joint in lightweight fill at back of footing is 
recommended; 

 West abutment of S405-E22 Connector – Backfill will be lightweight fill with 
less loading than soil excavated, and settlements at the abutments will be less 
than ½ inch.  A vertical joint in lightweight fill at back of footing is 
recommended 
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8.3.4.4 Settlement of Pavement Areas 
 
Bolsa Chica Rd OC 
 
No settlement that will affect new or existing pavements is anticipated for these 
fills. 
 
RW1299+1300 
 
Along the existing connector ramp adjacent to the surcharge fill, and where 
temporary detour pavement is proposed, an estimated 1-½ inches of settlement 
may occur near the edge of surcharge, decreasing to less than an inch at a 
distance of about 5 feet from the surcharge.   The existing pavement and 
temporary detour pavements will be demolished and removed later in the project. 
 
Near the toe of surcharge along SR-22, settlement of less than 1 inch near the 
edge of surcharge, decreasing to less than ½ inch at a horizontal distance of 5 
feet, is anticipated. 
 
For the remainder of Wall RW1300, settlements outside the wall layout line will be 
less than 1 inch at 5 feet and less than ½ inch at 10 feet outside the LOL.  
 
RW3319+3320 
 
No settlement that will affect new or existing pavements is anticipated for these 
walls. 
 
RW1325+1326 
 
Pavements may be present adjacent to the embankment, so for the highest wall 
(27 feet), we estimated settlements outside the embankment loaded area using the 
principle of superposition at distances of 1 ft, 5 ft, 10 ft, 20 ft, and 30 ft away from 
the wall face.  It is our experience that settlement outside the loaded area will be ½ 
the calculated value or less.  For the highest wall, our estimate of settlement (half 
the calculated values) at the various perpendicular distances away from the wall is 
summarized as follows: 
 
Distance  (ft) 1 5 10 20 30 
Settlement (inch) 0.4 0.25 0.15 0.1 0.05 
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For shorter wall heights, these settlements will be proportionately less.  Differential 
settlements parallel to the wall will be very small (less than 1/2500). 
 
8.3.5 Benching and Underdrains 
 
As a minimum, grading and benching into existing slopes should conform to 
Section 16 and 19 of the Standard Specifications.  Where lightweight fills are 
placed against existing embankment, they should be benched in at a maximum 
2h:1v gradient.   Due to lack of upslope water sources (the only slopes are 
approach embankments), likelihood of seepage from slopes is low.  If seepage is 
encountered in the field, it should be drained using geocomposite drain board 
discharging to a suitable drainage facility (burrito drain or storm drain). 
 
8.3.6 Embankment Stability 
 
Stability calculations were performed for proposed embankment slopes and walls 
including a traffic surcharge of 240 psf using the strength parameters 
recommended in Section 7.2.2 (Table 3) and pseudo-static horizontal acceleration 
coefficient recommended in Section 8.1.1.  The results of the analysis indicate that 
factor of safety will meet or exceed 1.5 for static conditions and 1.1 for 
pseudostatic conditions.  Slope stability calculations are presented in Appendix 
F.3.  
 
8.4 Earth Retaining Systems (Type 1 Walls RW3311 and 3312) 
 
Two standard plan Type 1 retaining walls (RW3311 and RW3312) are proposed for 
the project (see Figures 2D and 2G), with maximum design heights of 24 feet and 
14 feet, respectively.  The wall plans are shown in Figures 7A and 7B.  The wall 
area will be surcharged as shown in Figure 6A to mitigate long-term settlements.  
After surcharge, we have determined that the walls will have adequate bearing 
capacity, overall stability, and acceptable settlements.  Bearing capacity, earth 
pressure, and sliding friction calculations are presented in Appendix F.5, and 
overall stability calculations are in Appendix F.3. 
 
8.4.1 Subgrade Preparation 
 
After successful completion of surcharge, concrete footings for RW3311 and 3312 
may be founded on new compacted fill or recompacted existing fills.  Materials that 
cannot be proof-rolled or recompacted should be removed to competent material 
and replaced with compacted fill in accordance with Section 19-3.06 of Caltrans 
Standard Specifications.  All foundation excavations should be observed by GDC to 
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confirm the foundation subgrade meets the requirements of the geotechnical 
report prior to placing steel or concrete. 
 
All new embankment (including replacement of unsuitable soils) supporting Type 1 
retaining walls within a zone defined by 1:1.5 planes extending down and out from 
lines 1 ft outside the edge of footing should be placed at a relative compaction of 
not less than 95 percent (Caltrans Standard Specification 19-5.03 and SSP 19-
600).  For walls founded below current grades in existing embankment fill, a 
minimum of 5 feet of removal and recompaction to 95% relative compaction 
below the wall foundation is recommended.  Walls with bottom of footing less than 
5 feet above existing grades should be overexcavated to at least 5 feet below 
bottom of footing and backfilled up to bottom of footing with 95% compacted fill. 
 
8.4.2 Allowable Net Bearing Pressure and Minimum Embedment 

8.4.2.1 Embedment 
 
For walls founded on level ground (perpendicular to the wall) or 4h:1v or flatter 
slopes, minimum bottom of footing embedment below finish grade at face of wall 
should follow the standard plans, or minimum 1.5 feet of soil cover over top of 
footing.  Walls founded on slopes up to 2h:1v (in a direction perpendicular to the 
wall) should have minimum bottom of footing embedment of 5 feet.  Review of the 
plans indicates the proposed Type 1 walls meet these criteria. 

8.4.2.2 Allowable Bearing Capacity 
 
We have determined that bearing capacity will be adequate for the heights of wall 
proposed.  We evaluated bearing capacity of the Type 1 wall footings using Brinch 
Hansen’s method for various wall heights assuming maximum ground slope of 
2h:1v using design groundwater levels and soil unit weight of 125 pcf, cohesion of 
400 psf, and friction angle of 30 degrees for the compacted fill / stiff native within 
one footing width below the footing.  A summary of the wall footing parameters 
and allowable bearing capacity with Factor of Safety of 3.0 is presented in the 
following table: 
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Wall 
No. 

Wall 
Design 
Height, 
H (feet) 

Footing 
Width 
(feet) 

Bottom 
of 

Footing 
Elevation 

(feet) 

Minimum 
Bottom-of-

Footing 
Embedment 
below FG at 
face of wall 

(feet) 

Toe 
Pressure 

(ksf) 
From 

Standard 
Plans 

Hansen’s 
Method 

 [2:1slope] 
Allowable  
Bearing 
Capacity 

(ksf) 
3311 12 7.25 44.24 >5 2.8 5.6 
3312 14 8.0 45.63 3 3.3 4.9 
3311 16 9.0 40.07 >5 3.5 5.5 
3311 20 11.0 36.07 >5 4.3 5.5 
3311 24 13.25 31.74 5 4.9 5.4 

 
The allowable bearing capacity exceeds the maximum toe pressure and is 
acceptable.  Bearing capacity calculations are presented in Appendix F.5.  
 
8.4.3 Lateral Resistance of Retaining Wall Foundations 
 
In general, resistance to lateral loads is provided by a combination of frictional 
sliding resistance at the foundation-soil interface and passive soil resistance on the 
side of the embedded portion of the footing. 
 
Ultimate sliding friction coefficient between concrete and soil may be taken as 
0.45.  For walls with a key, an ultimate soil-soil friction coefficient of 0.65 may be 
used.  For passive resistance of footings poured against competent existing soils or 
new compacted fill an equivalent fluid pressure of 350 pcf may be used on level 
ground, and 175 pcf may be used for sloping ground up to 2h:1v. The passive 
pressures have been reduced to less than ½ of the theoretical ultimate values to 
correspond to ½ inch or less movement. Supporting calculations are presented in 
Appendix F. 
  
A minimum static sliding factor of safety of 1.5 is required.  For seismic loading, a 
minimum sliding factor of safety of 1.1 is required.  Overturning factor of safety is 
acceptable if the resultant on the base of the foundation falls within the middle 1/3 
of the footing. 
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8.4.4 Settlement of Wall Footings 
 
Since the wall areas will be surcharged and preconsolidated to more than the final 
loads, and will be founded in 95% compacted fill, settlement on backfill will 
generally be small, and is estimated at 1 inch or less.  Differential settlement may 
be taken as ½ inch over 50 feet. 
 
8.4.5 Lateral Earth Pressures 

8.4.5.1  Static Wall Pressures 
 
For walls constructed and backfilled with compacted structure backfill in 
accordance with the Standard Plans and Specifications, a unit weight of 125 pcf 
and a friction angle of 34 degrees may be assumed.  Using Coulomb’s equation, 
the following active lateral pressure coefficients (Ka) and equivalent fluid pressures 
may be used: 
 
 

o Level Backfill:    Ka=0.29, equivalent fluid pressure 36 pcf 
o 2h:1v Sloping Bacfill:   Ka=0.40, equivalent fluid pressure 50 pcf 

 
Lateral pressure due to areal surcharge loads for level backfill may be taken as 
0.29 times the vertical pressure.  For normal traffic loading a vertical surcharge of 
240 psf and a uniform lateral pressure of 70 psf may be used. 
 
Supporting calculations are provided in Appendix F. 

 
8.4.5.2  Seismic Wall Pressures 
 
Caltrans does not specifically require design of Standard Plan walls for seismic 
earth pressure loading, and walls designed for static loads have generally 
performed acceptably in past earthquakes.  If design for seismic pressure is 
desired, seismic earth pressures may be determined by the Mononabe-Okabe 
method.  For the project site, 125 pcf unit weight, and 0.17g pseudo-static 
effective acceleration, this gives a seismic increment of 13 pcf equivalent fluid.  
The resultant should be added to the static pressures and applied at a height of 
0.6 times wall height above the base of wall.  Supporting calculations are provided 
in Appendix F. 
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8.4.6 Wall Drainage 
 
All of the above recommendations assume that the wall has adequate drainage 
provisions to prevent the buildup of hydrostatic pressures in the soil backfill.  The 
drainage system for Type 1 walls should be designed in accordance with Caltrans 
Standard Plan BO-3, Detail 3-1.  
 
8.5 Culvert Foundations 
 
Improvements to the alignment may include construction of culverts.  The 
following general guidelines can be used for the design of culverts: 
 
 Field data indicate that the foundation soils above the water table, in general, 

will have adequate bearing capacity to support culverts.   

 In some areas, removal and recompaction of loose, uncompacted, or other 
unsuitable soils may be required to minimize post-construction settlements.  If 
loose, soft, wet soils, or otherwise unstable subgrade is encountered at the 
bottom of the trench, overexcavation and replacement with biaxial geogrid 
(Tensar BX 1100 or equivalent) and 0.3 to 0.6 meters of crushed rock may be 
used to stabilize the base prior to backfilling. 

 Culverts should be designed to support the weight of the overburden and traffic 
surcharge.  The overburden pressure on the pipe can be calculated by 
multiplying the unit weight of the soil cover by the thickness of this cover.  For 
design purposes, a soil unit weight of 125 pcf may be used. 

 Caltrans Standard Plans and Section 19 of Caltrans Standard Specifications 
should be followed in the preparation of foundation soils, bedding, and backfill 
for the placement of culverts.  

 Corrosion characteristics of the site soils and abrasion characteristics of the 
flow should be considered in selection of the type of pipe in accordance with 
the Highway Design Manual.  Corrosion and culvert material recommendations 
were provided in the project Materials report. 

 
8.6 Minor Structure Foundations 
 
No sound walls are proposed in this project.  Minor structures include overhead 
sign structures.  Standard overhead sign Cast-in-Drilled-Hole (CIDH) pile 
foundations are considered suitable for the project site.  Drilling of CIDH 
foundations will be below groundwater and require wet (slurry method).  Detailed 
recommendations for overhead sign structures will be provided in a separate 
foundation report. 
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8.7 Structural Pavement Sections 
 
Pavements are addressed in the project materials report. 
 
8.8  Corrosion Investigation 
 
Caltrans Corrosion Guidelines (version 1.0, Sep 2003) define a corrosive area as 
“an area where the soil contains more than 500 ppm of chlorides, more than 2,000 
ppm of sulfates or has a pH of less than 5.5.”  
 
Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential.  The tests include pH, electrical 
resistivity, and soluble chloride and sulfate concentrations.  Results of the 
corrosivity tests performed are summarized as: 
 
 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

A-08-101 B-1 1-5 SC 2000 8.5 100 30 

A-08-105 R-2 10-11.5 CL NA 9.3 74 218 

A-08-112 B-1 1.5-5 SC <500 8.2 3900 626 

A-08-116 S-3 10-11.5 CL NA 8.3 4720 388 

A-08-119 R-5 20-21.5 CL NA 7.9 1140 96 

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163 

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35-36.5 ML NA 8.8 576 255 

R-08-019 S-7 35-36.5 SM NA 8.5 538 336 

R-08-023 S-4 20-21.5 CL NA 7.8 2432 2897 

R-08-023 S-6 30-31.5 CL NA 8.0 490 25 

 
The on-site soils tested generally classify as corrosive in accordance with Caltrans 
criteria.  The corrosion characteristics of the soil should be considered in the 
design of any buried or grade supported structures in contact with the soils in 
accordance with Caltrans Corrosion Guidelines.  Any imported soils should be 
evaluated for corrosion characteristics if they will be in contact with buried or 
at-grade structures and appropriate mitigative measures should be included in the 



Geotechnical Design Report Revised May 4, 2009  
West County Connector Project 
I-405/SR-22 HOV Connector Segment 
Orange County, California Page 41 
GDC Project No. I-436 
  
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Final Report\I-436 GDR 405-22 HOV Connector_Final.doc 

structure design in accordance with current Caltrans Corrosion Guidelines, Bridge 
Design Specifications, and Memo to Designers.  More detailed corrosion 
recommendations are provided in the project Materials Report. 
 
9.0 MATERIAL SOURCES 
 
Material sources for the project will consist of locally excavated soil materials, and 
imported materials.  On-site excavations will consist mostly of alluvium and existing 
fills.  After removal of vegetation and other unsuitable materials, most of these 
materials generated in excavations will be suitable as general embankment fill.  Debris 
fills containing rubbish, concrete, asphalt, wood, or other unsuitable materials should 
be properly disposed of off-site. 
 
In order to evaluate suitability for the intended use (such as pavement subgrade) 
and to develop more precise earthwork factors for grading, testing of soils from all 
prospective borrow sites should be performed.  The testing may include the 
following: 
 
 In-place density and moisture at the borrow site 
 Compacted density at 90% and 95% relative compaction 
 Optimum moisture content 
 R-Value 
 Grain size distribution 
 Plasticity (Atterberg Limits) 
 Expansion Index 
 Sand Equivalent 
 
Off-site borrow sources were not evaluated in this study.  Consideration may be given 
to use of recycled materials such as old concrete structures and rigid or flexible 
pavements. 
 
10.0  MATERIAL DISPOSAL 
 
Vegetation, organic matter, trash, construction debris, or other materials 
unsuitable for use in compacted fills should be removed from the site at the 
direction of the Geotechnical Engineer.   
 
No off-site disposal areas were evaluated for this study. 
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11.0  CONSTRUCTION CONSIDERATIONS 
 
11.1 Construction Advisories  
 
All earthwork and grading should be performed in accordance with Sections 16 
through 22 of Caltrans Standard Specifications.  Numerous buried and overhead 
utilities are or may be present, and the contractor should take all necessary 
precautions to identify, protect, or relocate utilities that could be affected by the 
construction.  Construction staging, traffic control, and contractors operation 
should take into account the surrounding land use and daily traffic on the freeway 
and surrounding roadways.  Care should be taken during excavation to avoid 
removing support for any existing improvements, such as foundations, pavements 
and buried utilities.  For excavations below about El. +18 feet, or 10 feet below 
freeway grade, groundwater may be encountered and dewatering may be required.   
 
11.1.1  Excavation and Embankment Construction  
 
Excavated soils will consist of mainly low plasticity clays, sandy clays, clayey sands, 
and silty sands/sandy silts.  All soils should be excavatable with light to moderate 
using heavy-duty grading equipment such as scrapers, dozers, and backhoes.  
Pavement areas will require overexcavation and replacement with select materials 
as recommended in the project Materials Report.   
 
11.1.2  Utilities 
 
Buried and overhead utilities are present in the project area.  The contractor 
should research utility locations and take the necessary precautions to 
protect-in-place or relocate utilities prior to grading.   
 
11.1.3  Remnants of Previous Construction  
 
Construction of this improvement project may require the removal of existing 
facilities, including structures, pavements, fencing, walls, asphalt, concrete, buried 
utilities, and other improvements. 
 
11.1.4   Settlement Monitoring 
 
Settlement must be monitored by installing and surveying settlement plates at the 
specified locations, and following the installation and monitoring procedures, listed 
in Table 6B. 
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11.2 Hazardous Waste Considerations 
 
We did not observe any evidence of contamination of subsurface materials in our 
borings.  An environmental Initial Site Assessment (ISA) report was submitted 
separately.  An environmental investigation is currently in progress. 
 
11.3 Differing Site Conditions 
 
Our characterization of the site is based on the results of our field explorations, 
engineering analyses of cross-sections, and interpolation between exploration 
locations.  All cuts, excavations, and foundation areas should be observed 
continuously during construction to check that they are consistent with the 
recommendations and assumptions used in the design.  If field conditions during 
construction appear to be different than is indicated in this report, we should be 
notified immediately so that we may assess the impact of such conditions on our 
recommendations.  
 
 



Geotechnical Design Report Revised May 4, 2009  
West County Connector Project 
I-405/SR-22 HOV Connector Segment 
Orange County, California Page 44 
GDC Project No. I-436 
  
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Final Report\I-436 GDR 405-22 HOV Connector_Final.doc 

12.0 RECOMMENDATIONS AND SPECIFICATIONS 
 
All grading and roadway work should be performed in accordance with the 
Caltrans Standard Plans and Specifications, except as additionally specified herein.  
Recommendations not covered in the Standard Plans and Specifications should be 
included in the Special Provisions.  The following is a summary of conclusions and 
recommendations presented in this report. 
 
 The site is underlain by native alluvial soils below about El. +20 to +25 feet, 

and above El. +20 to +25 feet the site is underlain by roadway fill and bridge 
abutment approach fills.  Fill and native alluvium above about El. +18 feet is 
mainly very stiff to hard sandy clay and clayey silt with less frequent medium 
dense silty and clayey sand.  Between typical elevation of El. +18 and +5 is a 
layer of saturated firm to stiff lean sandy clay.  Alluvium below this level is 
saturated and consists of interbedded very stiff to hard clays and silts and 
medium dense to very dense sands and silts. Bedrock is at great depth (refer to 
Sections 4.4.1, 7.1 and 7.2 for specifics); 

 Design groundwater is near El. 16 feet at Bolsa Chica Road, HOV Connector, 
and S405-E22 Connector, near 18 feet at RW1325 and 1326, decreasing to 
about El. 12 feet at the west end of the project.  In general, groundwater can be 
expected within about 10 to 15 feet below the freeway grade (see Section 
7.3.2); 

 The project alignment is located within 3.4 to 5.5 km of Newport Inglewood / 
Rose Canyon East Fault, a strike slip fault with Maximum Credible Earthquake 
(MCE) Magnitude 7.0, and within 0.9 to 2.0 km of Los Alamitos Fault, a reverse 
fault with MCE Magnitude of 6.0.  Peak Bedrock Acceleration (PBA) and Peak 
Ground Acceleration (PGA) vary based on location in the project in accordance 
with Table 2.  For liquefaction analysis, PGA of 0.45 and MCE Magnitude 7.0 
are recommended.  A pseudo-static acceleration coefficient of 0.16 to 0.17 
(1/3 of PGA/g) is recommended for slope stability analyses (Section 8.1.1); 

 Some layers of soil in Layers 2, 3, and 4 will liquefy in the design earthquake; 
however, ground settlements are less than 1 inch and embankments are 
seismically stable, therefore liquefaction impacts are minimal (Section 8.1.2); 

 Permanent cut slopes into existing embankments should be 2h:1v or flatter (or 
1.5h:1v max paved below abutments); the slopes will have adequate Factor of 
Safety for static and seismic stability  (Section 8.2.2);   

 Temporary unsupported cuts above groundwater may be made at 1h: 1v to 
1.5h:1v, depending on soil conditions in the field, or cuts may be shored.  
Shoring at the site should be designed per Section 8.2.5; 
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 All site fill and alluvium are considered rippable / excavatable with conventional 
equipment, no materials requiring blasting or rock excavation are present; 
however, buried debris or obstructions could be encountered within the site fills 
(Section 8.2.3); 

 Embankment fill slopes up to a maximum of about 30 feet are proposed; all 
permanent fill slopes should be inclined at 2h:1v or flatter (Section 8.3.1); 

 Soils from on-site excavations may be used for general embankment fills; on-
site excavations will generate clayey materials which should be placed at least 4 
feet below the finished grades in pavement areas, and are not suitable in areas 
where low expansion (EI<50) materials are specified (Section 8.3.2); 

 Imported fills are required for embankment construction.  Expansive clays and 
contaminated soils should not be imported.  All imported fills should have less 
than 40% passing No. 200 sieve and have Plasticity Index less than 12 and 
maximum particle size of 3 inches, and be non-corrosive having pH greater 
than 5.5, soluble sulfate less than 2000 ppm, and soluble chloride less than 
500 ppm (Section 8.3.2). 

 All fills and subgrade soils, on-site or imported, within 4 feet of finished grade 
below pavements should have a minimum R-Value of 41 (Section 8.3.2); 

 GDC should observe key phases of the grading process including embankment 
subgrade, wall subgrade, and footing excavations; 

 In areas to receive fill, the site should be cleared and grubbed, excavated one 
foot, and proof-rolled with loaded heavy equipment in the presence of GDC.  
Loose pumping or unsuitable soils should be removed or stabilized per GDC’s 
field recommendations prior to placing new fill.  Fills should be benched into 
existing slopes in accordance with the Standard Specifications (Section 8.3.3); 

 Existing and proposed embankments have adequate slope stability Factor of 
Safety for both static and seismic conditions (Section 8.3.5); 

 Placing embankments will cause settlement of underlying soils.  Where earth 
fills are placed to finished elevations of El. +50 feet or less, settlements will 
occur relatively quickly (1 to 2 months).  Earth fills placed above El. +50 feet 
are expected to undergo long term consolidation (1 to 2 years).  To mitigate 
long term settlements, lightweight fills are recommended for selected walls at 
abutment approaches, and surcharge is recommended as shown in Figure 6A.  
Settlement monitoring and waiting periods should be specified as 
recommended in Section 8.3.4.2 and Table 6B; 



Geotechnical Design Report Revised May 4, 2009  
West County Connector Project 
I-405/SR-22 HOV Connector Segment 
Orange County, California Page 46 
GDC Project No. I-436 
  
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Final Report\I-436 GDR 405-22 HOV Connector_Final.doc 

 After completion of surcharge and monitoring program, Type 1 walls may be 
used for RW3311 and 3312.  Whether in embankment or excavation, the 
footing should be underlain by a minimum of 5 feet of new or re-compacted fill 
at 95% relative compaction.  Bearing capacity and overall stability are 
adequate. Settlement is less than 1 inch, differential settlement is less than ½ 
inch in 50 feet (Section 8.4); 

 Pavement design should follow the project materials report (Section 8.7); 

 Culvert material selection should follow the project materials report 
(Section 8.8). 

 Saturated soil conditions requiring stabilization with geogrid and crushed rock 
could be encountered in low lying areas (below El. +25 or +20 feet) or other 
areas of the site; 

 Remnants of previous construction may be encountered during excavations; 

 Given the site history and surrounding land use, contaminated soils or 
groundwater could be encountered during excavation; 

 GDC should be notified immediately if apparent differing site conditions are 
encountered during construction. 
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TABLE 1: Average Monthly Maximum, Minimum Temperature and Average Monthly Precipitation  
(Long Beach WSCMO (045085)) 

Period of Record: 4/ 1/1958 to 6/30/2007 
 

  Jan             Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. 
Temperature (F) 

66.9             67.3 68.3 71.7 73.6 77.1 82.5 83.9 82.3 78 72.1 67.2 74.2

Average Min. 
Temperature (F) 45.5             47.3 49.7 52.3 56.8 60.3 63.7 64.9 62.8 57.9 50.4 45.3 54.8

Average Total 
Precipitation (in.) 

2.58             2.93 1.92 0.72 0.2 0.06 0.02 0.07 0.2 0.39 1.23 1.62 11.96

Average Total 
Snow Fall (in.) 

0             0 0 0 0 0 0 0 0 0 0 0 0

Average Snow 
Depth (in.) 

0             0 0 0 0 0 0 0 0 0 0 0 0

 

Percent of possible observations for period of record.: Max. Temp.: 100% Min. Temp.: 100% Precipitation: 100% Snowfall: 90% Snow Depth: 90.4% 

Western Regional Climate Center, wrcc@dri.edu  
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TABLE 2
SUMMARY OF NEARBY FAULTS AND SEISMICITY

Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA

Newport-
Inglewood

Strike Slip 7.00 5.50 0.50 0.41 5.20 0.51 0.42 5.00 0.52 0.42 4.80 0.53 0.43 4.10 0.56 0.45 3.40 0.59 0.47

Los 
Alamitos

Reverse 6.00 2.00 0.57 0.48 1.70 0.59 0.50 1.60 0.60 0.50 1.20 0.63 0.52 0.90 0.65 0.54 1.90 0.58 0.49

San 
Joaquin 

Hills

Blind 
Thrust

7.00 13.30 0.37 0.35 13.60 0.36 0.35 13.70 0.36 0.34 13.90 0.36 0.34 14.70 0.34 0.33 15.40 0.33 0.32

Puente 
Hills

Blind 
Thrust

7.25 18.20 0.32 0.32 18.10 0.32 0.32 18.20 0.32 0.32 18.20 0.32 0.32 18.20 0.32 0.32 18.30 0.32 0.31

Fault 
Name

Fault 
Type

Mw Lat. 33.7743
 Lon. 118.0681

Bolsa Chica 
Road OC

405/22 HOV Conn. 
Separation

Middle RW3319 & 3320

Lat. 33.7745
Lon. 118.0475

Lat. 33.7743
Lon. 118.0380

Lat. 33.7749
Lon. 118.0427

Lat. 33.7741 
Lon. 118.0441

Lat. 33.7743
Lon. 118.0587

Closest to Los 
Alamitos Fault

W. End RW1325 & 
1326

W. End Project

LOCATION
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TABLE 3
SUMMARY OF AVERAGE ENGINEERING PROPERTIES 

SOIL PROFILE
WEST COUNTY CONNECTORS SEGMENT

Peak 
Cohesion

c' (psf)

Peak 
Friction 
Angle
φ' (deg)

Ultimate 
Cohesion

c' (psf)

Ultimate 
Friction 
Angle
φ' (deg)

Modulus
E (ksf)

Cc/(1+e0) Cr/(1+e0) OCR
Cv

(ft2/day)

1
Very Stiff to Hard 
Sandy Clay / Silt

(CL, ML)
Above +17

(-)#200=8 to 86% (avg 51%)
LL=26 to 47 (avg 33)
PL=14 to 20 (avg 19)
PI=11 to 27 (avg 15) 

ωN=4 to 32% (avg 19%)
γ=125 pcf (average)

Borings:
9 to 43
(avg 25)

CPT:
16 to 30#

400 30 250 30 2,500 - - 0.018 7
Over 

Consolidated:
2.3

2
Firm to Stiff Sandy 

Clay (CL)
+17 to +5

(-)#200=26 to 86% (avg 58%)
LL=33 to 39 (avg 36)
PL=19 to 21 (avg 20)
PI=12 to 19 (avg 16)

ωN=18 to 46% (avg 28%)
γ=121 pcf (average)

Borings:
3 to 50
(avg 15)

250 28 100 28 1,250 - 0.17 0.016

2.5 at 
Freeway

1.0 below 
Abuts

Normally 
Consolidated:

0.33
Over 

Consolidated:
2.1

3

Very Stiff Clay, Sandy 
Clay, Silty Clay and 
Sandy to Clayey Silt 

(CL, ML)

+5 to -14

(-)#200=11 to 97% (avg 63%)
LL=29
PL=19
PI=10

ωN=19 to 44% (avg 29%)
γ=122 pcf (average)

Borings:
12 to 50+
(avg 32)

CPT:
Avg 18#

- - - - 2,000 - - 0.019 >3
Over 

Consolidated:
3.3

4

Dense to Very dense 
Silty Sand, Sandy Silt, 

Sand and Stiff to 
Hard Clayey Silt and 
Clay (SM, ML, SP & 

CL, ML)

-14 to -34
(-)#200=2 to 86% (avg 35%)
ωN=15 to 40% (avg 25%)
γ=126 pcf (average)

Borings:
19 to 50+
(avg 50+)

CPT:
Avg 30#

- - - - - 1,000 - - - -

5 clay
Very Stiff to Hard Clay 

and Silt (CL, ML)

Borings: 21 
to 50+     
(Avg 44)    

- - - - 3,000 - - 0.017 >2
Over 

Consolidated:
3.3

5 sand
Dense to Very Dense 
Sand and Silty Sand 

(SP, SM)

Borings: 21 
to 50+     
(Avg 44)    

CPT:      
(Avg 42)#     

0 38 - - - 3,000 - - - -

SPT 
N-Value*
(blow/ft)

(-200)=27 to 96% (avg 60%)
LL=31
PL=15
PI=16

wN=17 to 45% (avg 28%)
g=124 pcf (average)

** Average values based on CPT-08-001 through 020 (Refer Page 2 of 4 through 4 of 4 for detailed layer elevations from each CPT)
* Average values from the overall project were used

Undrained 
Shear 

Strength*
(psf)

Compressibility Parameters*Drained Shear Strength Parameters*

Layer No. Soil Type* El. (feet)**

# CPT N-Values are based on available correlations (Robertson et al., 1983) -see Appendix A

Index Properties*

Below -34
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TABLE 3
GENERALIZED SOIL PROFILE

(Layer Elevations)

Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick

Top 0 24.9 0 26 0 28 0 42.1 0 48.4 0 27.3 0 29.3 0 30.2

Bot 6 18.9 6 20 9 19 24 18.1 34 14.4 7 20.3 14 15.3 14 16.2

Top 6 18.9 6 20 9 19 24 18.1 34 14.4 7 20.3 14 15.3 14 16.2

Bot 21 3.9 17 9 20 8 38 4.1 45 3.4 19 8.3 26 3.3 26 4.2

Top 21 3.9 17 9 20 8 38 4.1 45 3.4 19 8.3 26 3.3 26 4.2

Bot 38 -13.1 38 -12 41 -13 55 -12.9 62 -13.6 40 -12.7 44 -14.7 45 -14.8

Top 38 -13.1 38 -12 41 -13 55 -12.9 62 -13.6 40 -12.7 44 -14.7 45 -14.8

Bot 49 -24.1 50 -24 50 -22 73 -30.9 79 -30.6 56 -28.7 63 -33.7 70 -39.8

Top 49 -24.1 50 -24 50 -22 73 -30.9 79 -30.6 56 -28.7 63 -33.7 70 -39.8

Bot 68 -43.1 68 -42 74 -46 88 -45.9 99 -50.6 75 -47.7 80 -50.7 80 -49.8

Top 68 -43.1 68 -42 74 -46 88 -45.9 99 -50.6 75 -47.7 80 -50.7 80 -49.8

Bot

Layer
No.

Top/
Bot

24.92

C-1

Exploration / Surf. El.

27.27

C-9

25.74 27.74 42.13 48.39 29.33

C-2 C-3 C-7

1 34.0 14.0

30.22

4

C-13

5-1

5-2

6.0

15.0

17.0

11.0

19.0

2

3 17.0

18.0

15.0

24.0

14.0

C-6 C-8

7.0

11.0

17.0

17.0

14.0

12.0

18.0

19.0

17.0 10.020.0

12.0

19.0

25.0

18.0 24.0

12.0

21.0

16.0

19.0

6.0 9.0

11.0 11.0

21.0 21.0

12.0 9.0
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TABLE 3
GENERALIZED SOIL PROFILE

(Layer Elevations)

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Layer
No.

Top/
Bot

1

4

5-1

5-2

2

3

Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick

0 27.9 0 28.6 0 30.7 0 43.6 0 26.0 0 25.2 0 28.4

11 16.9 13 15.6 15 15.7 27 16.6 6 20.0 6 19.2 10 18.4

11 16.9 13 15.6 15 15.7 27 16.6 6 20.0 6 19.2 10 18.4

23 4.9 25 3.6 27 3.7 40 3.6 20 6.0 20 5.2 22 6.4

23 4.9 25 3.6 27 3.7 40 3.6 20 6.0 20 5.2 22 6.4

41 -13.1 47 -18.4 45 -14.3 58 -14.4 40 -14.0 40 -14.8 42 -13.7

41 -13.1 47 -18.4 45 -14.3 58 -14.4 40 -14.0 40 -14.8 42 -13.7

56 -28.1 71 -42.4 60 -29.3 80 -36.4 70 -44.0 73 -47.8 73 -44.7

56 -28.1 71 -42.4 60 -29.3 70 -44.0 73 -47.8 73 -44.7

80 -52.1 81 -52.4 87 -56.3 87 -61.0 89 -63.8 88 -59.7

80 -52.1 81 -52.4 87 -56.3 87 -61.0 89 -63.8 88 -59.7

27.94

C-20

28.35

10.015.0 27.0 6.0

C-22

28.57 30.72 43.59 25.97 25.20

13.0

C-14/14B C-15 C-16 C-18 C-21

11.0

12.0

18.0

15.0

24.0

12.0

20.0

31.0

22.0

15.0

6.0

12.0 12.0 13.0 14.0 14.0

18.0 18.0 20.0 20.0

16.0

24.0 15.0 22.0 30.0 33.0

10.0 27.0 17.0

Exploration / Surf. El.
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TABLE 3
GENERALIZED SOIL PROFILE

(Layer Elevations)

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Top

Bot

Layer
No.

Top/
Bot

1

4

5-1

5-2

2

3

C-1 to

C-20

1-top 0 0 0 48 25 31

1-bot 34 6 13 20 14 18

2-top 34 6 13 20 14 18

2-bot 45 17 26 9 3 5

3-top 45 17 26 9 3 5

3-bot 62 38 45 -12 -18 -14

4-top 62 38 45 -12 -18 -14

4-bot 80 49 65 -22 -48 -34

5.1-top 79 49 64 -22 -48 -34

5.1-bot 99 68 82 -42 -64 -52

5.2-top 99 68 82 -42 -64 -52

AvgMin Avg Max MinMax Min Avg Max

6

10

Depth Elevation Thickness

34

15

22

33

27

Summary

18

13

12

19

20

11

17

9
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TABLE 4
LIQUEFACTION SUMMARY

CPT
Approximate 

Station
Offset

Design Ground 
Water Elevation 

(ft)

Liqufaction 
Induced 

Settlement (in)

Seismic 
Compaction 
Settlement 

(in)

Total 
Settlement 

(in)

CPT-08-020 "W Line" 2301+43  102 Left 16 0.15 0.00 0.15

CPT-08-022 "W" Line" 2301+98 2 Right 16 0.12 0.00 0.12

CPT-08-021 "W Line" 2302+53  40 Left 16 0.33 0.01 0.34

CPT-08-018 "W Line" 2306+56  83 Left 16 0.24 0.08 0.32

CPT-08-016 1312+20         146 Left 16 0.62 0.00 0.62

CPT-08-015 1313+33                73 Right 16 0.68 0.02 0.70

CPT-08-014B 1314+25               145 Left 16 0.08 0.01 0.09

CPT-08-014 1314+34               142 Left 16 0.37 0.02 0.39

CPT-08-013 1314+50         71 Left 16 0.78 0.02 0.80

CPT-08-009 1318+62         43 Right 16 0.26 0.02 0.28

CPT-08-008 1319+18         200 Left 16 0.02 0.02 0.04

CPT-08-007 1320+67                21 Right 16 0.28 0.00 0.28

CPT-08-006 1321+35         243 Left 16 0.00 0.00 0.00

CPT-08-121 1327+42         159 Right 18 0.20 0.00 0.20

CPT-08-003 1328+35         168 Left 18 0.26 0.00 0.26

CPT-08-002 1328+67         53 Right 18 0.92 0.00 0.92

CPT-08-001 1330+95         41 Left 18 0.17 0.00 0.17

CPT-08-119 1335+56               105 Right 16 0.37 0.00 0.37

CPT-08-117 1340+34         100 Right 16 0.28 0.00 0.28

CPT-08-110 "A Line" 363+24   106 Right 14 0.69 0.00 0.69

CPT-08-107 "A Line" 371+74   90 Left 14 0.25 0.00 0.25

CPT-08-104 "A Line" 378+20   108 Right 13 0.85 0.00 0.85

CPT-08-102 "A Line" 386+73   94 Left 12 0.12 0.00 0.12

Notes: Min 0.00
Max 0.92

Average 0.36

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

Stationing relative to SR-22 "H" line, except where noted otherwise. Right and 
left offsets defined by looking along station line in direction of increasing station.
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TABLE 5
SUMMARY OF EXPANSION POTENTIAL OF NEAR SURFACE SOILS

Boring 
No. Station No.

Boring El. 
(feet)

Sample 
No.

Sample 
Depth (ft)

Sample 
El. (feet) % (-)200 LL PL PI

USCS 
Classification

Dry 
Density  
γd (pcf)

Expansion 

Potential2

A-08-101 "A"391+12 19.5 B-1 1.0 18.5 37 31 20 11 SC 110 Low

A-08-105 "A"376+62 19.8 B-1 1.2 18.6 27 28 14 14 SC Low

A-08-112 "A"358+50 23.0 S-4 15.0 8.0 77 NP NP NP ML Low

A-08-116 "A"345+34 22.0 R-2 6.0 16.0 86 37 20 17 CL 99 Low

A-08-119 "H"1335+66 23.0 B-1 1.0 22.0 36 32 20 12 SC Low

A-08-120 "H"1333+97 25.9 R-4 16.0 9.9 72 36 19 17 CL Low

A-08-122 "H"1322+20 31.9 B-1 1.0 30.9 23 26 15 11 SC 108 Low

R-08-004 "H"1325+02 31.2 B-1 1.3 29.9 66 29 17 12 CL 117 Low

R-08-005 "H"1324+48 27.8 B-1 2.0 25.8 63 29 20 9 CL Low

R-08-005 "H"1324+48 27.8 R-1 6.0 21.8 53 32 19 13 CL 108 Low

R-08-011 "H"1316+25 29.5 S-1 5.0 24.5 47 33 19 14 SC/CL Low

R-08-012 "H"1315+94 24.1 R-1 6.0 18.1 80 47 20 27 CL 96 Medium

R-08-017 "H"1310+90 52.5 R-2 11.0 41.5 82 35 21 14 CL 89 Low

R-08-017 "H"1310+90 52.5 S-3 15.0 37.5 55 34 20 14 CL Low

R-08-019 "VV"38+33 53.6 S-1 5.0 48.6 59 34 20 14 CL Low

R-08-019 "VV"38+33 53.6 R-2 11.0 42.6 39 20 19 CL 114 Low/Medium

R-08-019 "VV"38+33 53.6 R-6 31.0 22.6 71 33 21 12 CL 108 Low

R-08-023 "VV"44+88 46.2 R-1 6.0 40.2 54 32 19 13 CL 116 Low

HA-08-01 "B"293+60 26.0 B-1 2.5 23.5 56 30 20 10 CL Low

HA-08-02 "E"3299+42 27.0 B-1 2.5 24.5 55 28 19 9 CL Low

HA-08-03 "W"2302+04 28.0 B-1 2.5 25.5 69 32 19 13 CL Low

HA-08-04 "E"3307+28 43.0 B-1 2.5 40.5 57 30 21 9 CL Low

HA-08-05 "NB405"310+50 24.9 B-1 2.5 22.4 56 30 17 13 CL Low

HA-08-06 "VV"51+08 29.0 B-1 2.5 26.5 51 28 18 10 CL Low

HA-08-07 "NB405"314+20 28.5 B-1 2.5 26 40 27 17 10 SC Low

HA-08-08 "A"374+70 20.0 B-1 2.5 17.5 53 33 17 16 CL/SC Low

Max= 86 47 21 27 117
Min= 23 26 14 9 89
Avg= 57 32 19 13 107

Notes:
2. Reference: Mitchell, J. and Gardner W. (1975),"In Situ Measurement of Volume Change Characteristics,"
Proceedings, In Situ Measurement of Soil Properties, Volume II, Raleigh, NC, ASCE, pp 279-345.

1. Soils data from near surface soil samples above the water table that could be influenced by seasonal moisture variation.
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TABLE 6A
SETTLEMENT SUMMARY

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon Fill 

Placement

Remaining 
Settlement 

after Waiting 
Period

4 None 1-2 2
45 days before driving 

abutment piles
40-60 <1/2 inch

13 None 2-4 1
45 days before driving 

abutment piles
40-60 <1/2 inch

2 None 1-2 2
45 days before driving 

abutment piles
40-60 <1/2 inch

13 None 2-4 1
45 days before driving 

abutment piles
40-60 <1/2 inch

Note: Do not excavate abutment footing or drive abutment piles until completion of settlement period.  No surcharge required.

0 15 30 60
90

days

east of "H" 
1305+55

4-16 None 1-2.5 0 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1305+55-
1309+05

16-29 None 0.75-2.75 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1309+05-
1311+55

25-29 None 1.5-2.5 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1311+55-
1312+80

Includes Abut. 1 
of Bridge No. 

55-1103E

23-24
Yes, per 

surcharge plan
8-10 (under surcharge)
1-1.5 (post surcharge)

5

11 mos. Surcharge 
period before 

constructing lightweight 
fill walls or abutment 

pile driving

40-60
<3/4

(<1/2 at Abut)
<1/4 <1/10 <1/10 <1/10

Note: In surcharge area: do not construct lightweight fill walls, excavate abutment footing, or drive abutment piles until completion of surcharge settlement period.

0 15 30 45 60
90

days

"H" 1329+22
- 1331+57

8 None 0.4-0.7 0 None 40-60 <1/2 <1/4 <1/10 <1/10 <1/10 <1/10

"H" 1328+22
- 1329+22

12 None 0.4-0.7 0 None 40-60 <1/2 <1/4 <1/10 <1/10 <1/10 <1/10

"H" 1326+22
- 1328+22

17 None 0.6-1.0 1 None 40-60 <3/4 <1/2 <1/5 <1/10 <1/10 <1/10

"H" 1325+22
- 1326+22

22 None 0.75-1.25 1 None 40-60 <3/4 <1/2 <1/5 <1/10 <1/10 <1/10

"H" 1324+10
- 1325+22

Includes Abut. 6 
Br. No. 55-1103E

27 None 1.0-1.5 3 None 40-60
<1

(<1/2 at Abut)
<1/2 <1/5 <1/10 <1/10 <1/10

Note: No settlement period required, lightweight fill may be placed against abutment, vertical joint in LW fill at back of footing required.  No surcharge required.

0 15 30 60
90

days

12-24
Yes, per 

surcharge plan
8-10 (under surcharge)

< 1 (post surcharge)
3

6 mos. Surcharge 
period  before 

constructing Type 1  
walls or abutment pile 

driving

40-60 <1/2 <1/4 <1/10 <10 <10

Note: In surcharge area: do not construct Type 1 walls, excavate abutment footing, or drive abutment piles until completion of surcharge settlement period.

Maximum
Amount
of Fill 

[Lightweight 
fill only] 
(Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill Placement

Remaining  
Settlement 

(inches) after
Lightweight 

Fill 
Completion 

5-16 None 0.5-1.0 2 None 60 <1/2

Note: No settlement period required, lightweight fill may be placed against abutment, vertical joint in LW fill at back of footing required.  No surcharge required.

Remaining  Settlement (inches), Time after
Type 1 Wall Backfill Completion

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill Placement

Remaining  Settlement (inches), Time after
Lightweight Fill Completion

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Post-

Surcharge 
Settlement 
Complete 

After Backfill 
of Retaining 

Wall

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Maximum
Amount

of Retaining 
Wall Backill 

(Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

RW 1299+1300

East Approach 
to HOV Conn.

Bridge No.
55-1103E

Remaining  Settlement (inches), Time after
Lightweight Fill Completion

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill Placement

RW 3311+3312

Includes Abut. 1 of
Bridge No. 55-1101F

RW 3319+3320

Includes Abut. 4 of 
Bridge No. 55-1101F

RW 1325+1326

West Approach 
to HOV 

Connector
Bridge No.
55-1103E

Bolsa Chica Rd OC (Br. 55-1102)
Abut 1 Sidehill Fill

Area

Area

Area

Area

Area

Bolsa Chica Rd OC ( Br. 55-1102)
Abut 3 In  Roadway

Bolsa Chica Rd OC (Br. 55-1102)
Abut 3 Sidehill Fill

Bolsa Chica Rd OC (Br. 55-1102)
Abut 1 In Roadway
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TABLE 6B
SETTLEMENT PLATE LOCATIONS AND MONITORING PROCEDURE

Structure Wall or Abut Station Line Station Offset

Abut 1 Surcharge "H" 1312+80 4 L 1.

"H" 1312+40 40 L 2.

"H" 1312+23 10 R 3.

"H" 1312+33 15 R 4.

"H" 1312+28 55 R 5.

"H" 1310+92 10 L 6.

"H" 1311+00 40 R 7.

"H" 1307+90 20 R 8.

"H" 1306+00 20 R

RW3319 "E" 3320+85 45 L

Abut 4 "E" 3319+75 24 L 9.

Abut 6 "H" 1324+10 0 10.

"H" 1324+55 0 11.

"H" 1324+87 30 L

"H" 1325+88 30 R

"H" 1328+20 30 L

Surcharge "E" 3308+90 45 L

Surcharge RW3311 "E" 3310+45 45 L

Surcharge Abut 1 + 
RW3311+3312

"E" 3311+30 20 L

"VV" 40+25 25 L

"VV" 40+90 65 R

Abut 1 side fill "VV" 41+50 115 R

"VV" 44+60 25 L

"VV" 45+20 65 R

Abut 3 side fill "VV" 46+00 110 R

Abut 1 top

Abut 3 top

RW1299+1300
Surcharge

RW1300

RW1325+1326

SETTLEMENT PLATE LOCATIONS
Settlement Plate Installation and Monitoring Procedure

Place fill around the settlement monument taking care not to damage or destroy.

Each time the steel pipe is surveyed, survey the ground elevation at 4 locations, 5 ft north, south, east, and west of monument.

Transmit the settlement survey data to GDC within 24 hours of completing each survey.

Continue monitoring until recommended by GDC.

Add sections of steel pipe as needed to stay above fill.  Each time a pipe section is added, do not loosen or tighten existing pipes,

survey the existing top of pipe elevation, add a new section by firmly tightening with a pipe wrench, then survey the top of new section

 of pipe.  Add additional PVC as needed  to stay above the top of fill.

Repeat steps 5 through 8 as necessary.

Place PVC pipe around the threaded pipe before placing any fill (Figure 6B).

Survey the top of steel pipe elevation daily as fill is placed, and weekly after fill completion, recording date, time, and elevation.

Bolsa Chica Rd OC

Abuts. 1 & 3 of 
Bridge No.
55-1102

Type 1 Wall 
3311+3312 and 
South Surcharge 

Area
Includes Abut. 1 

of Bridge No.
55-1101F

RW1299 
& 

RW1300 and North 
Surcharge Area

Includes Abutment
1 of Bridge No.

55-1103E

 

RW 3319 & 
RW3320

Includes Abut. 4 
of Bridge No.

55-1101F

RW1325 & 
RW1326

Includes Abutment
6 of Bridge No.

55-1103E

 

Install settlement plate in sand bedding on leveled area prior to placing any fill (see detail, Figure 6B).

Attach the first section of threaded steel pipe to the threaded fitting on plate by tightening firmly with pipe wrench.

Survey the top of plate elevation, top of threaded pipe elevation, and ground elevation before placing any fill, record date and time.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)
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[FILL] Sandy Lean Clay/Clayey Sand (CL/SC)

very stiff/medium dense, dry, light brown, fine to med.

 

 

stiff to very stiff, moist, light to dark brown, fine 

to medium grained

hard, gray brown

Drill chatter and broken asphalt in cuttings

 

[NATIVE] Sandy Lean Clay (CL)

very stiff to hard, moist, gray, few 1/4" to 1/2"

gravel

Sandy Silt (ML)

medium dense, moist, olive brown, few 3/4" gravel

Lean Clay with Sand (CL)

stiff to very stiff, moist, gray-brown, 

scattered pea gravel

moist-wet

Silt (ML)

very dense, moist-dry, gray

non-plastic

drillstem bounce on rock between El.-22’ & El-24’

Silty Sand (SM)

very dense, moist, olive gray, fine grained
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stiff to very stiff, dry, red-gray-light brown, scattered

fine grains

Groundwater not measured.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

Boring terminated at El. -49.00 ft.
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Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 
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This LOTB sheet was prepared in accordance with the 

Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)
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Notes :

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers for rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Tip Bearing (tsf)

100 200 300

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

LOG OF TEST BORINGS 4 OF 5

TYPE 1 WALL NO. RW 3311
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

R-7
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Approx. Existing Ground 

along "E" Line
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TYPE 1 WALL NO. RW 3312
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PLAN

"E" LINE

"W" LINE

"H" LINE

ROUTE 22 EB

ROUTE 22 WB

N81^12’33"W  1003.82’

RW3312

405-22 HOV CONNECTOR SEPARATION

S405-E22 CONNECTOR SEPARATION

CPT-08-018

R-08-017

CPT-08-016

CPT-08-013

CPT-08-015
9

2310
1

2
3

4
2315 6

7

8
9

1310
1 2

3 4 1315 6

7
8

9 3310 1

2

3

4
3315

6
3

4

315

6

6

7
8

9

20

315

6

4.9"

To Orange

To Long Beach

To Long Beach

To Long Beach

1" = 100’

6
7

8

BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

K
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9

1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)
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HOR. 1" = 20’

VER. 1" = 10’

PROFILE

E
L

E
V

A
T

I
O

N
 (

F
T

.)

-10

-20

-30

-40

-50

0

10

20

30

40

50

PI

PP

UW
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29

85/11"

89/11.5"

100/9"

26

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

4/1/2008

PA

PI

PP

PP

UW

PA

PI

UW

PP

PP

PP

DS

M

CR

M

M

CR

C

M

M

M

M

M

M

PP

M

PA

M

PA

PP

M

M

PP

PP

PA

UW

PA

UW

7" Asphalt Concrete (AC)/3" Aggregate Base (AB)

 

[FILL] Sandy Lean Clay/Clayey Sand (CL/SC)

very stiff/medium dense, dry, light brown, fine to med.

 

 

stiff to very stiff, moist, light to dark brown, fine 

to medium grained

hard, gray brown

Drill chatter and broken asphalt in cuttings

 

[NATIVE] Sandy Lean Clay (CL)

very stiff to hard, moist, gray, few 1/4" to 1/2"

gravel

Sandy Silt (ML)

medium dense, moist, olive brown, few 3/4" gravel

Lean Clay with Sand (CL)

stiff to very stiff, moist, gray-brown, 

scattered pea gravel

moist-wet

Silt (ML)

very dense, moist-dry, gray

non-plastic

drillstem bounce on rock between El.-22’ & El-24’

Silty Sand (SM)

very dense, moist, olive gray, fine grained

Well Graded Sand (SW)

very dense, wet, gray-black-white, fine to coarse

grained, scattered gravel up to pea-size

Lean Clay (CL)

stiff to very stiff, dry, red-gray-light brown, scattered

fine grains

Groundwater not measured.

R-08-017

UW

"
E

"
 L

i
n
e

52.50’

4.9"

CPT-08-016

4
2

’
 
L

t
 
S

t
a
 
3

3
1

2
+

3
5

"
E

"
 L

i
n
e

30.72’

See LOTB 3

STATION NO. ALONG "E" LINE

3311+00 3312+00

See LOTB 1

3313+00

Lean Clay with Sand to Sandy Lean Clay (CL)

lens of Silt (ML), medium dense, slight plasticity
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LOG OF TEST BORINGS 2 OF 5

TYPE 1 WALL NO. RW 3312
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CPT-08-016 (CONTINUED)
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

Boring terminated at El. -49.00 ft.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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This LOTB sheet was prepared in accordance with the 

Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

Size

Size

S
iz

e
S

iz
e

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
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o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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Notes :

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers for rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Tip Bearing (tsf)

100 200 300

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

LOG OF TEST BORINGS 4 OF 5
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40
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APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing sixteen (16) soil borings (9 hollow-stem 
auger borings, and 7 rotary wash borings), and thirty-two (32) Cone Penetration 
Tests (CPTs) during the period of March 26 to May 9th, 2008.  The borings were 
performed to depths of 16.5 feet to 137 feet below ground surface (bgs) and the 
CPTs were performed to depths of 20 to 164 feet bgs.  In addition, on October 8th, 
2008, eight (8) hand auger borings were advanced to depths of 5 feet bgs to collect 
supplemental near-surface samples for R-Value and index tests for pavement design.  
The CPT and boring locations were selected such that representative profiles of the 
site subsurface conditions could be developed at selected undercrossing, 
overcrossing, overhead sign, retaining wall, and new pavement locations.  Locations 
of the borings and CPTs are presented in Figures 2A through 2N of the main report.  
The subsurface exploration program including location and depth of borings and 
CPTs is summarized in Table A-1. 

14 hollow stem auger and rotary wash borings and 32 CPTs were performed from 
the freeway lanes, connector ramps, and shoulders of SR-22/I-405.  8 hand auger 
borings were performed from the freeway shoulders of SR-22/I-405 in or adjacent to 
proposed pavement areas.  2 borings were performed from surface streets in the 
vicinity of the Bolsa Chica Rd. OC.  All of the exploration locations were within the 
Caltrans Right-of-Way (ROW), with the exception of R-08-019, and R-08-023, which 
were located within the Cities of Westminster and Garden Grove ROWs respectively.   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. The exploration methods are described 
in the following sections.     

 
A.2 Soil Drilling and Sampling 

A total of sixteen (16) soil borings; seven (7) rotary wash (R-08-004, R-05-005, R-08-
011, R-08-012, R-08-017, R-08-019, and R-08-023), and nine (9) hollow-stem 
auger borings (A-08-101, A-08-103, A-08-105, A-08-112, A-08-115, A-08-116, A-
08-119, A-08-120 and A-08-122) were drilled and sampled during this project.  
C & L Drilling, Inc. of La Habra, California drilled and sampled the rotary wash 
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borings. R & C Drilling, Inc. of Van Nuys, California drilled and sampled the hollow 
stem auger borings.  All drilling companies acted as subcontractors to GDC.  All 
borings were performed under the continuous technical supervision of a GDC field 
engineer, who visually inspected the soil samples, maintained detailed logs of the 
borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 
as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A key for 
soil classification and boring log legend are presented in Figures A-1a and A-1b, 
respectively.  The rotary wash and hollow stem auger boring logs are presented in 
Figures A-2 through A-17d. 

The rotary wash borings were drilled using a Mayhew 1000 drill rig.  The hollow-
stem auger borings were drilled using a Mobile B-61 drill rig.  All drill rigs were truck 
mounted.  The Mayhew 1000 used a 4.875-inch drill bit in conjunction with 
bentonite slurry to drill to desired depths.  The Mobile B-61 used an 8-inch auger to 
bore to desired depths.   

Additionally, eight (8) hand auger borings (HA-08-01 through HA-08-08) were 
advanced by GDC personnel using a nominal 3-inch diameter hand auger.  The 
hand auger boring logs are presented in Figures A-50 through A-57.   

Bulk samples of the near-surface soils were collected along the project alignment.  
Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using an automatic, downhole or rope and cathead hammer.  SPT blow 
counts are often used as an index of the relative density and resistance of the 
sampled materials.  The number of blows to drive the sampler each 6-inch 
increment into the soil was recorded on the boring logs and it was used to estimate 
relative soil density or consistency.  For purposes of estimating relative densities or 
consistency, California drive sampler blow counts can be approximately converted to 
equivalent SPT blow counts by multiplying the field blow counts by a factor of 0.67 
to correct for larger sampler end-area if driven with a 140-lb/30-in hammer.  Drive 
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sample blow counts and corresponding density/consistency classifications are 
presented on the boring logs.  At the completion of drilling, groundwater was 
measured using a well sounder.  
 
The hollow stem auger and hand auger borings were abandoned by backfilling the 
borehole with drill cuttings and cement grout mix as needed to the ground surface.  
The rotary wash borings were abandoned by backfilling the borehole with cement 
grout mix as needed to the ground surface.  In paved areas, the upper 0.75 ft of the 
borehole was filled with either asphalt patch or quickset cement. 
 
Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California. for hazardous waste testing.  Laboratory tests included 
California Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics 
(EPA Method 8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The 
drums were then transported to an appropriate disposal area by Environmental 
Recovery Services, Inc. of Gardena, California based on the test results. 
 
Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 
 
A.3 Cone Penetration Tests 

A total of thirty-two (32) CPT soundings (CPT-08-001 through CPT-08-003, CPT-
08-006 through CPT-08-009, CPT-08-013 through CPT-08-014B, CPT-08-015, 
CPT-08-016, CPT-08-018, CPT-08-020 through CPT-08-022, CPT-08-102 through 
CPT-08-111, CPT-08-113, CPT-08-114, CPT-08-117 through CPT-08-119, and 
CPT-08-121) were completed during the current project to depths ranging from 20 
to 164 feet below ground surface.  Kehoe Testing and Engineering, Inc. of Long 
Beach, California performed the CPT soundings as a subcontractor to GDC.   

The CPT soundings were conducted in general accordance with the ASTM D5778 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig. The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
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continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U). These measured values are then used to estimate the 
type and engineering properties of soils being penetrated using relationships between 
qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-18a through A-49b.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe and 
are in our files.   

At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed. 

 
A.4 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1    Summary of Field Explorations 
Table A-2    Borehole/CPT Survey Data 
 
List of Figures  
 
Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2 through A-17d   Hollow Stem and Rotary Wash Boring Logs  
Figures A-18a through A-49 b Cone Penetration Test Results 
Figure A-50 to A-57   Hand Auger Boring Logs 



TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

A-08-101
"A Line" 
391+12      

94 L
4/3/2008 A 19.5 21.5 L-12 15.5 4

A-08-103
"A Line" 
381+63    

100 L
4/3/2008 A 19.5 31.5 L-12 13.2 6.3

A-08-105
"A Line" 
376+62      

90 L
4/3/2008 A 19.8 41.5 L-11 18.3 1.5

A-08-112
"A Line" 
358+50      
102 R

4/14/2008 A 23 41.5 L-10
Hole obstructed at 

7.75 ft (dry)
NA GW is below Elev. 15.3 feet

A-08-115
"A Line" 
348+52      
102 R

4/14/2008 A 21.5 16.5 L-9
Hole obstructed at 7.5 

ft (dry)
NA GW is below Elev. 14 feet

A-08-116
"A Line" 
345+34      

86 L
4/3/2008 A 22 16.5 L-9 11.4 10.6

A-08-119
1335+66     

105 R
4/14/2008 A 23 31.5 L-8

Hole obstructed at 5.7 
ft (dry)

NA GW is below Elev. 17 feet

A-08-120
1333+97     

108 L
4/1/2008 A 25.86 51.50 L-8 12 13.86

A-08-122
1322+20     

176 R
4/14/2008 A 31.94 51.5 L-7 16.5 15.44

CPT-08-001
1330+95     

41 L
4/11/2008 CPT 24.92 163.5 L-7

Hole obstructed at 10' 
(dry)

NA GW is below Elev. 14.92 feet

CPT-08-002
1328+67     

53 R
3/26/2008 CPT 25.74 107.6 L-7 7 18.74 Inclination Refusal at 107.6'

CPT-08-003
1328+35     

168 L        
4/1/2008 CPT 27.74 150.0 L-7

Hole obstructed at 10' 
(dry)

NA GW is below Elev. 17.74 feet

CPT-08-006
1321+35     

243 L
3/31/2008 CPT 42.13 150.3 L-6

Hole obstructed at 20' 
(dry)

NA GW is below Elev. 22.13 feet

CPT-08-007
1320+67     

21 R
3/27/2008 CPT 27.27 105.5 L-6

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 20.27 feet

CPT-08-008
1319+18     

200 L
4/1/2008 CPT 48.39 150.2 L-6

Hole obstructed at 34' 
(dry)

NA GW is below Elev. 14.39 feet

CPT-08-009
1318+62     

43 R
4/15/2008 CPT 29.33 130.3 L-6

Hole obstructed at 17' 
(dry)

NA GW is below Elev. 12.33 feet

CPT-08-013
1314+50     

71 L
4/15/2008 CPT 30.22 130.3 L-6

Hole obstructed at 16' 
(dry)

NA GW is below Elev. 14.22 feet

CPT-08-014
1314+34     

142 L
3/27/2008 CPT 27.93 61.0 L-6

Hole obstructed at 10' 
(dry)

NA
Inclination Refusal at 61 feet    
GW is below Elev. 17.93 feet

CPT-08-014B
1314+25     

145 L
3/27/2008 CPT 27.94 79.9 L-6

Hole obstructed at 7' 
(dry)

NA
Inclination Refusal at 80 feet    
GW is below Elev. 20.94 feet

CPT-08-015
1313+33     

73 R
3/31/2008 CPT 28.57 150.2 L-6

Hole obstructed at 12' 
(dry)

NA GW is below EL. 16.57 feet

CPT-08-016
1312+20     

146 L
4/15/2008 CPT 30.72 130.3 L-6

Hole obstructed at 15' 
(dry)

NA GW is below Elev. 15.72 feet

CPT-08-018
"W Line" 
2306+56     

83 L
4/24/2008 CPT 43.59 80.1 L-3

Hole obstructed at 24' 
(dry)

NA GW is below Elev. 19.59 feet
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TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

CPT-08-020
"W Line" 
2301+43     

102 L
4/1/2008 CPT 28.35 124.6 L-3

Hole obstructed at 12' 
(dry)

NA GW is below Elev. 16.35 feet

CPT-08-021
"W Line" 
2302+53     

40 L   
3/31/2008 CPT 25.97 150.2 L-3

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 18.97 feet

CPT-08-022
"W" Line" 
2301+98     

2 R
4/24/2008 CPT 25.20 118.5 L-3

Hole obstructed at 5' 
(dry)

NA
Tip Refusal to 118.5'          

GW is below Elev. 20.2 feet

CPT-08-102
"A Line" 
386+73      

94 L
4/3/2008 CPT 20 50.0 L-12 8 12

CPT-08-103
"A Line" 
381+73    

100 L
4/3/2008 CPT 19.5 30.1 L-12

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 10.5 feet

CPT-08-104
"A Line" 
378+20      
108 R

4/14/2008 CPT 19.5 50.3 L-11
Hole obstructed at 7' 

(dry)
NA GW is below Elev. 12.5 feet

CPT-08-105
"A Line" 
376+72      

90 L
4/3/2008 CPT 19.8 40.3 L-11

Hole obstructed at 8' 
(dry)

NA
GW observed at 18.3' (El. 1.5 ft) 

in nearby A-08-105

CPT-08-106
"A Line" 
373+20      
104 R

4/14/2008 CPT 20 40.4 L-11
Hole obstructed at 5' 

(dry)
NA GW is below Elev. 15 feet

CPT-08-107
"A Line" 
371+74      

90 L
4/3/2008 CPT 20.5 50.1 L-11

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 11.5 feet

CPT-08-108
"A Line" 
368+16      
104 R

4/14/2008 CPT 21 30.2 L-11
Hole obstructed at 11' 

(dry)
NA GW is below Elev. 10 feet

CPT-08-109
"A Line" 
366+70      

90 L
4/3/2008 CPT 22 30.1 L-10

Hole obstructed at 8' 
(dry)

NA GW is below Elev. 12 feet

CPT-08-110
"A Line" 
363+24      
106 R

4/14/2008 CPT 23 50.2 L-10
Hole obstructed at 5' 

(dry)
NA GW is below Elev. 18 feet

CPT-08-111
"A Line" 
361+62      

88 L
4/3/2008 CPT 23 40.4 L-10

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 14 feet

CPT-08-113
"A Line" 
356+88      

88 L
4/3/2008 CPT 22.5 40.1 L-10

Hole obstructed at 7' 
(dry)

NA GW is below El. 15.5 feet

CPT-08-114
"A Line" 
353+82      
105 R

4/14/2008 CPT 21.5 30.2 L-9
Hole obstructed at 5' 

(dry)
NA GW is below El. 16.5 feet

CPT-08-117
1340+34     

100 R
4/14/2008 CPT 22 50.1 L-8

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 15 feet

CPT-08-118
1340+00     

94 L
4/3/2008 CPT 24 20.1 L-8

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 15 feet

CPT-08-119
1335+56     

105 R
4/14/2008 CPT 23 50.3 L-8

Hole obstructed at 6' 
(dry)

NA GW is below Elev. 17 feet

CPT-08-121
1327+42     

159 R
4/14/2008 CPT 28.41 30.1 L-7

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 19.41 feet

HA-08-01
"B" 293+60   

95R
10/8/2008 HA 26 5.0 L-2 NE NA GW is below Elev. 21

HA-08-02
"E Line" 

3299+42     
51L

10/8/2008 HA 27 5.0 L-3 NE NA GW is below Elev. 22

HA-08-03
"W Line" 
2302+04     

84L
10/8/2008 HA 28 5.0 L-3 NE NA GW is below Elev. 23
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TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

HA-08-04
"E Line" 

3307+28     
74R

10/8/2008 HA 43 5.0 L-3 NE NA GW is below Elev. 38

HA-08-05
"NB 405" 
310+50      

128R
10/8/2008 HA 24.9 5.0 L-6 NE NA GW is below Elev. -19.9

HA-08-06
"VV" 51+08   

61L
10/8/2008 HA 29 5.0 L-5 NE NA GW is below Elev. 24

HA-08-07
"NB405" 
314+20      

90L
10/8/2008 HA 28.5 5.0 L-6 NE NA GW is below Elev. 23.5

HA-08-08
"A Line" 
374+70      

104L
10/8/2008 HA 20 5.0 L-11 NE NA GW is below Elev. 15

R-08-004
1325+03     

165 L
4/24/2008 R 31.21 61.5 L-7 NA NA

R-08-005
1324+48     

63 R
3/27/2008 R 27.83 137.0 L-7 NA NA

R-08-011
1316+25     

20 L
4/15/2008 R 29.54 121.5 L-6 NA NA

R-08-012
1315+94     

196 L
4/11/2008 R 24.10 101.5 L-6 9 15.1

R-08-017
1310+93     

76 L
4/1/2008 R 52.50 101.5 L-6 NA NA

R-08-019 
"V V Line" 
38+33       
47 R

4/23/2008 R 53.62 86.5 L-4 NA NA

R-08-023
"V V Line"  
44+88       

28 L       
5/8/2008 R 46.16 96.5 L-3 31 15.16

Notes:

2. Elevations based upon topographic contours in Figure 2 of main report, except for borings/CPTs reported to 0.01 ft., which were surveyed

NA = Not Available
NE = Not encountered

A = Auger Boring
CPT = Cone Penetration Test
HA = Hand Auger Boring
R = Rotary Wash Boring

1. Stationing relative to SR-22 "H" line, except where noted otherwise. Right and left offsets defined by looking along station line in direction of 
increasing station.
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Table A-2
Borehole / CPT Survey Data

Pt. No. Northing Easting Elev. (ft)
106 2230280 6018519 46.16 R-08-023 SHOT @ AC FS
107 2229764 6018108 53.62 R-08-019 SHOT @ AC FS
110 2230155 6018384 25.2 CPT-08-022 SHOT @ AC/FS
112 2230043 6018423 28.35 CPT-08-020 SHOT @ AC/FS
114 2230141 6017919 43.59 CPT-08-018 SHOT @ AC/FS
115 2230122 6018324 25.97 CPT-08-021 SHOT @ AC/FS
117 2230079 6017378 30.72 CPT-08-016 AC/FS
118 2230161 6017155 30.22 CPT-08-013 AC/FS
119 2230303 6017276 28.57 CPT-08-015 AC/FS
120 2230211 6016981 29.54 R-08-011 AC/FS
121 2230262 6016741 29.33 CPT-08-009 AC/FS
123 2230036 6017016 24.1 R-08-012
125 2230090 6017170 27.93 CPT-08-14 (W'LY) CONC. FS
126 2230087 6017179 27.94 CPT-08-14B (W'LY) CONC. FS
130 2230140 6017510 52.5 R-08-017 AC/FS
132 2230223 6016538 27.27 CPT-08-007
135 2230303 6015854 28.41 CPT-08-121 
136 2230233 6016155 27.83 R-08-005
137 2230365 6016376 31.94 A-08-122
140 2229878 6016920 23.82 EMH CL OF MH CONDUIT IS DOWN 8 FT FROM MH # 140             
144 2230187 6015739 25.74 CPT-08-002
145 2230074 6015519 24.92 CPT-08-001
146 2229984 6015221 25.86 A-08-120
147 2229970 6015789 27.74 CPT-08-03
149 2230001 6016120 31.21 R-08-004 FS @ CONC
151 2229955 6016494 42.13 CPT-08-006 FS @ AC
152 2230016 6016705 48.39 CPT-08-008 FS @ AC

Description

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Revised Report\Appendices\Table A-2 Survey Data.xls



KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

 SECONDARY DIVISIONS

COARSE GRAINED SOILS
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(Liquid Limit less than 50)   
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18

5
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12
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16

5.5" Asphalt Concrete (AC)
7" Aggregate Base (AB)
Clayey Sand (SC)
moist, brown, fine to medium grained with pea-sized to
1/2" gravel
medium dense

Lean Clay (CL)
very stiff, moist, brown, with fine to coarse grains and
fine granite gravel

Lean Clay with Sand (CL)
stiff, olive-brown with trace of orange mottling, fine
grained, with fine gravel of clay cemented sand

stiff to very stiff, with some rounded fine quartz grains

Boring terminated at 21.5 feet below ground surface
(bgs).
Groundwater encountered at 15.5 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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5" Asphalt Concrete (AC)
5" Aggregate Base (AB)
Silty, Clayey Sand (SC)
moist, brown, fine to coarse grained, with subrounded
granite gravel up to 3", dominantly fine-sized

medium dense, interbedded Silty, Clayey Sand (SC-SM)
and Silty Sand (SM)
Silty Sand (SM)
medium dense, moist, brown, fine grained, with trace of
clay
Lean Clay (CL)
firm, moist, olive brown, some fine to medium grains

Sandy Lean Clay (CL)
stiff, moist, olive brown, fine grained

stiff to very stiff
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Lean Clay (CL)
very stiff, moist, olive brown, fine grained, with some silt

Clayey Silt (ML)
very stiff, moist-wet, olive gray, fine grained

Silty Sand (SM)
medium dense, wet, gray, fine grained
Boring terminated at 31.5 feet below ground surface
(bgs).
Groundwater encountered at 13.2 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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8" Aggregate Base
Clayey Sand (SC)
moist, brown, fine to coarse grained, with gravel up to
1.5"

Sandy Lean Clay (CL)
stiff, moist, olive brown, fine grained

very stiff, grading coarser to Clayey Sand (SC)

Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Silty Sand (SM)
medium dense, wet, gray, fine grained

very dense

Boring terminated at 41.5 feet below ground surface
(bgs).
Groundwater encountered at 18.3 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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5
5
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15

5.5" Asphalt Concrete (AC)
9" Aggregate Base (AB)
Clayey Sand (SC)
moist, brown, fine to medium grained, with pieces of
hard clay up to 1/2"

Silty Clay (CL)
firm, moist, olive brown, scattered fine grains
pocket penetrometer=0.75 tsf

Sandy Clayey Silt (ML)
firm to stiff, moist-wet, olive gray, fine grained

Silt with Sand (ML)
firm to stiff, moist-wet, olive gray, scattered fine grains

stiff to very stiff, scattered fine grains up to fine gravel
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SR-22 West Orange County Connectors
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)
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95.2
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44

27

1.25-1.5

2.0-3.0

3.5

5
7
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15
20

10
15
24

20
30

50/6"

Silt with Sand (ML)
stiff to very stiff, moist-wet, olive gray, scattered fine
grains

Silty Clay (CL)
stiff to very stiff, moist, olive gray, no grains visible

hard

Silt (ML)
dense/very stiff to hard, moist, olive gray, trace to no
clay

Boring terminated at 41.5 feet below ground surface
(bgs).
Borehole obstructed at 7.75 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 7.75 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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FIGURE  A-5 b

S
A

M
P

LE
 N

O
.

4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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94

24

29

29

27
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RV

2.0

1.25

1.7

5
6
9

3
3
4

7
12
12

5.5" Asphalt Concrete (AC)
8" Aggregate Base (AB)
Sandy Lean Clay/Clayey Sand (CL/SC)
moist, brown,fine to medium grained with scattered fine
gravel
Lean Clay with Sand (CL)
stiff, moist, olive brown, trace of silt

firm to stiff, with some silt

Interbedded Clayey Silt (ML) and Silty Sand (SM)
stiff to very stiff/medium dense, moist, olive gray

Silty Clay (CL)
stiff to very stiff, moist, olive gray
Boring terminated at 16.5 feet below ground surface
(bgs).
Borehole obstructed at 7.5 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 7.5 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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CR

37:17 2.0

1.0

2.1-2.6

6
7
7

3
4
5

6
9
15

5.5" Asphalt Concrete (AC)
6.5" Aggregate Base (AB)
Well Graded Sand with Silt (SW-SM)
loose, moist, yellow brown, fine to coarse grained with
some fine gravel up to 3/4"

Lean Clay (CL)
stiff, moist, olive brown, with few scattered fine to coarse
grains

brown gray

very stiff

Silty Sand (SM)
medium dense, wet, brown, fine grained
Boring terminated at 16.5 feet below ground surface
(bgs).
Groundwater encountered at 11.4 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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R4
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C. Scheyhing

SR-22 West Orange County Connectors

Hammer: 140 lbs., Drop: 30 in. (Automatic)
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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FIGURE  A-7
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4/3/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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CR
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1.0

1.75-2.0

5
8
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8
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6
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15
25

5" Asphalt Concrete (AC)
5" Aggregate Base (AB)
Silty Clayey Sand (SC)
moist, olive brown, fine grained

medium dense
no sample recovery, Lean Clay with sand (CL) in
sampler shoe
Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, olive brown, with scattered
fine to coarse grains and few fine gravel

with some interbedded Silt (ML) and Silty Sand (SM)

very stiff

Silty Clay (CL)
stiff to very stiff, moist-wet, olive gray, with few scattered
fine grains, no gravel
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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FIGURE  A-8 a
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4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)
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Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)
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32 Mauchly, Suite B
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99.1

24

26

1.5-2.0

1.25

7
12
14

30
50/6"

Silty Clay (CL)
stiff to very stiff, moist-wet, olive gray, with few scattered
fine grains, no gravel

Silty Sand (SM)
very dense, olive brown, fine grained
Boring terminated at 31.5 feet below ground surface
(bgs).
Borehole obstructed at 5.67 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 5.67 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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FIGURE  A-8 b
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4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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32 Mauchly, Suite B
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CN 36:17 0.5

2.0-2.25

4
6
11

2
4
8

4
6
8

9
8
15

3" Asphalt Concrete (AC)
9" Aggregate Base (AB)
Sandy Lean Clay (CL)
moist, dark brown-black

Silty Sand (SM)
moist, light brown, fine to medium grained, with lenses
of clay

medium dense

Clayey Sand (SC)
medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)
firm-stiff, wet, dark brown, with lenses of fine grained
sand

Silty Clay (CL)
very stiff, wet, dark brown

Clayey Sand (SC)
medium dense, wet, dark brown, fine grained
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R & C Drilling Inc. Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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FIGURE  A-9 a
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4/1/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
medium dense, wet, dark brown, fine grained

Sandy Silt (ML)
medium dense to dense, wet, dark brown, fine grained

Clayey Sand (SC)
very dense, wet, dark brown, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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2820
27
30

Clayey Sand (SC)
very dense, wet, dark brown, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 12 feet bgs.
Borehole obstructed below 5 feet bgs, possible caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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5
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5
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3
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7" Asphalt Concrete (AC)
7" Aggregate Base (AB)
Clayey Sand (SC)
moist-dry, light brown, fine to coarse grained with pieces
of hard brown clay up to 3/4"

medium dense, becomes brown, finer, with scattered
gravel up to 1/2"

with chunk of asphalt at 10 feet depth

Silty Sand (SM)
medium dense, moist, olive gray, fine grained

Lean Clay (CL)
stiff, moist, olive brown

Poorly Graded Sand (SP)
medium dense, moist, orange brown

Silty Clay with Sand (CL)
stiff to very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
stiff to very stiff, moist, olive gray

Silty Sand (SM)
medium dense, moist, gray olive, fine grained

dense, some clay

Silty to Clayey Sand (SC/SM)
dense, wet, olive gray, fine grained

Silty Clay (CL)
very stiff to hard, moist, olive gray

Clayey Silt (ML)
very stiff to hard, moist, olive brown

Silty Clay (CL)
very stiff to hard, wet-moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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2720
30
30

Silty Sand/Sandy Silt (SM/ML)
very dense/hard, wet-moist, olive gray, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 16.5 feet bgs.
Borehole obstructed below 22.5 feet bgs, possible
caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4.5+

4.5+

1.0
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5
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2
3
4

8.25" Concrete Pavement (PCC)
4.75" Concrete Treated Base
3" Aggregate Base (AB)
9" Poorly Graded Sand (SP)
moist, red-yellow, fine grained
Sandy Lean Clay (CL)
firm, moist, dark brown, in chunks up to 1.5"
hard, dry, dark gray, fine grained

Sandy Silt (ML)
dense/hard, dry-moist, brown, fine grained, trace of clay

Lean Clay (CL)
stiff, moist, olive brown

pocket penetrometer = 1.0-1.25
Silty Sand (SM)
medium dense, wet, light brown gray, fine grained with
occasional coarse grains and few fine gravel, with clay

Sandy Lean Clay (CL)
firm to stiff, wet, olive light brown, very fine grains barely
visible with some to trace of silt

Lean Clay (CL)
stiff, moist, gray olive brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DS 1.25-1.5

1.5-2.2

2.0

4.5

5
7
12

2
5
8

8
8
14

2
7
14

20
27
38

Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay
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4/24/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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8.5" Concrete Pavement (PCC)
8.5" Lean Concrete/slurry
6" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, gray, very fine grains and few coarse grains, rolls
very good thread

dark gray, very stiff to hard, with silt

Silty Sand (SM)
loose to medium dense, moist-wet, gray brown, fine
grained

Sandy Silty Clay (CL)
stiff, moist, brown gray, fine grained

Silty Sand (SM)
loose, wet, gray brown, fine grained with scattered
coarse grains

Silty Clay with Sand (CL)
stiff, moist, brown gray, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-005

32 Mauchly, Suite B

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

25

20

15

10

5

BORING

GROUP DELTA CONSULTANTS, INC.

137 27.83 N/A / na

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY
1  of  6

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY

G
D

C
_L

O
G

_B
O

R
IN

G
_1

A 
 I-

43
6 

BO
R

IN
G

 L
O

G
S.

G
PJ

  G
D

C
LO

G
.G

D
T 

 0
1/

23
/0

9



97.6 26

41

31

24

97 46:20

39:20

1.25

1.5

7
12
12

3
4
8

4
4
8

Silty Sand (SM)
medium dense, wet, gray brown, fine grained with
scattered coarse grains and fine gravel of clay
cemented coarse sand
Lean Clay (CL)
stiff, wet-moist, gray brown

with very fine to coarse sand grains and some silt

Silt with Sand (ML)
dense/hard, moist, gray, trace of clay
harder drilling
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silt with Sand (ML)
dense/hard, moist, gray, trace of clay, slight to no
plasticity

Lean Clay with Sand (CL)
hard, wet, scattered fine grains

very stiff to hard
Torvane = 3.6 to 4.0 ksf
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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82.4 39 2.550/5"

Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray, drill chatter at 100'
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-005

32 Mauchly, Suite B

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

-75

-80

-85

-90

-95

BORING

GROUP DELTA CONSULTANTS, INC.

137 27.83 N/A / na

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY
5  of  6

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY

G
D

C
_L

O
G

_B
O

R
IN

G
_1

A 
 I-

43
6 

BO
R

IN
G

 L
O

G
S.

G
PJ

  G
D

C
LO

G
.G

D
T 

 0
1/

23
/0

9



2712
17
32

Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray

drill chatter

Boring terminated at 137 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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3/27/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Asphalt Concrete (AC)
Aggregate Base (AB)
Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers
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clay
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hard, moist, gray, rolls very poor thread, with some
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring terminated at 121.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4" Asphalt Concrete (AC)
8" Aggregate Base (AB)
Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, dark brown, fine to medium
grained, tiny flecks of mica

Lean Clay (CL)
firm, wet, dark brown

Sandy Lean Clay (CL)
stiff to very stiff, wet, fine to medium grained, tiny flecks
of mica

with some fine gravel

Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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very stiff, wet, dark brown, with fine gravel
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very stiff, wet, olive brown, fine grained
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hard/dense, wet, dark brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
very stiff, wet, olive gray, with scattered coarse grains

color changes to yellow-gray, with some pieces of
siltstone
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very stiff, wet, gray

with some white clay and some small pieces of
claystone gravel

color changes to white-gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Silt/Silty Clay with Sand (ML/CL)
hard, wet, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
very dense, wet, dark gray, fine grained

Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater encountered at 9.0 feet bgs.
Borehole backfilled with cement/bentonite grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7" Asphalt Concrete (AC)
3" Aggregate Base (AB)
[FILL]
Lean Clay with Sand/Clayey Sand (CL/SC)
very stiff/medium dense, dry, light brown, fine to medium
grained

Lean Clay with Sand (CL)
very stiff, moist, dark brown with orange mottling,
scattered fine grains

Sandy Lean Clay (CL)
stiff to very stiff, light brown, fine to medium grained

Lean Clay with Sand (CL)
hard, moist, gray brown, fine grained
19' - 19.5'   Drill chatter

at 21' Drill chatter and broken asphalt in cuttings, old
asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay (CL)
hard, moist, gray, fine grained with scattered coarse
grains and few 1/2" claystone gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.2

8
20
23

5
13
24

5
5
8

8
10
15

3
4
7

Sandy Lean Clay (CL)
hard, moist, gray, scattered coarse grains and few 1/2"
claystone gravel

very stiff to hard, with scattered fine grains and few 1/4"
gravel of dark purple-gray slate

Sandy Silt (ML)
medium dense, moist, olive brown, scattered coarse
grains and few 3/4" pieces of slate, non-plastic

Lean Clay (CL)
stiff to very stiff, moist, gray-brown, few fine grains and
scattered pea-sized slate gravel

no gravel

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7
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50/5"

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
Lean Clay with Sand (CL)
very stiff, moist-wet, gray-brown, scattered fine grains
and pea-sized gray claystone gravel

becomes gray, no gravel

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic

R10

S11

R12

CHECKED BY

55

60

65

70

PROJECT NUMBER

C. Scheyhing

SR-22 West Orange County Connectors

Hammer: 140 lbs., Drop: 30 in.

Mayhew 1000

Irvine, CA 92618

D
E

P
TH

 (f
ee

t)

GROUND ELEV (ft)DRILLING EQUIPMENT

NOTES

%
 P

A
S

S
IN

G
 #

20
0

4/1/2008

C & L Drilling Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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39

50/5.5"

50/6"
50/3"

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
76' - 78' drillstem bounce on rock

Silty Sand (SM)
very dense, moist, olive gray, fine grained, no gravel

Well Graded Sand (SW)
very dense, wet, gray-black-white, fine to coarse
grained, with scattered granite gravel up to pea-size, no
clay

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.56
9
17

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4.5+

4.5+
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36

2" Asphalt Concrete (AC)
4" Aggregate Base (AB)
[FILL]
Sandy Lean Clay (CL)
very stiff to hard, moist, light brown olive to olive gray,
fine to coarse grained with scattered fine gravel

no gravel

Sandy Clayey Silt (ML)
hard, moist, olive brown, very fine grained

Sandy Lean Clay (CL)
hard, moist, olive gray, fine grained with scattered fine
gravel, trace of silt

Silty Sand/Sandy Silt (SM/ML)
dense/hard, moist, olive gray, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand/Sandy Silt (SM/ML)
dense/hard, moist, olive gray, fine grained

[NATIVE]
Silty Clay with Sand (CL)
hard, dry-moist, olive gray, fine grained, with small roots
and twigs

Sandy Lean Clay (CL)
stiff, moist, olive gray

Silty Sand (SM)
medium dense, wet, olive brown, fine grained with few
scattered fine gravel, trace to no clay

Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Silty Sand (SM)
medium dense, moist, olive brown, fine grained with
scattered coarse grains, trace to no clay

Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Clayey Silt/Silty Clay (ML/CL)
very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand (SM)
medium dense to dense, wet, olive brown, fine grained

Clayey Silt with Sand (ML)
hard, moist, gray, fine grained

becomes harder, drill bounce

Poorly Graded Sand with Silt (SP-SM)
very dense, moist to wet, brown gray, fine grained, no
gravel

no recovery (no catcher)
SP in tip as described above

becomes harder, drill bounce

S9

R10

S11

CHECKED BY

55

60

65

70

PROJECT NUMBER

C. Scheyhing

SR-22 West Orange County Connectors

Hammer: 140 lbs., Drop: 30 in.

Mayhew 1000

Irvine, CA 92618

D
E

P
TH

 (f
ee

t)

GROUND ELEV (ft)DRILLING EQUIPMENT

NOTES

%
 P

A
S

S
IN

G
 #

20
0

4/23/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-16 c

S
A

M
P

LE
 N

O
.

4/23/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Poorly Graded Sand with Silt (SP-SM)
very dense, moist, olive gray

Boring terminated at 86.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4" Asphalt Concrete (AC)
10" Aggregate Base (AB)
[FILL]
Sandy Lean Clay (CL)
very stiff to hard, red-brown, dry, fine to coarse grained
with scattered pieces of hard red clay and fine
subrounded granite gravel

light brown-yellow fine grained Clayey Sand (SC) in
sampler shoe

Clayey Sand (SC)
medium dense, moist, brown-yellow, fine grained

Sandy Clayey Silt (ML)
very stiff, moist, gray, with some fine grains and
scattered fine gravel

Sandy Lean Clay (CL)
hard, moist, brown-yellow, fine grained

Sandy Lean Clay (CL)
very stiff, moist, gray-brown, scattered fine grains and
fine gravel, with some very thin bedding present, little
silt, rolls excellent thread
with pieces of broken asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained

Lean Clay (CL)
stiff, moist, gray-brown, scattered fine grains and fine
gravel, with thin sand lense at 30.5', rolls excellent
thread

with some pieces of dry light brown-gray clay and
red-orange color mottling

Clayey Sand/Sandy Lean Clay (SC/CL)
medium dense/stiff to very stiff, moist, light brown-gray,
with some fine grains and silt

Poorly Graded Sand with Silt (SP-SM)
very dense, brown, wet, fine to medium grained

Clayey Silt with Sand (ML)
very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Silt with Sand (ML)
very stiff, moist, olive gray

Poorly Graded Sand with Silt/Silty Sand (SP-SM/SM)
dense, gray, wet, fine grained, long organic fibers
present

Lean Clay (CL)
very stiff, gray, moist, with some silt

Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt

drill chatter and fine to 1/2" gravel cuttings 77.5' to 78'

with red staining of quartz grains

drill chatter and fine gravel cuttings

Well Graded Sand with Silt (SW-SM)
very dense, light brown-gray, wet, fine to coarse grained,
with scattered fine gravel up to 1/2"

with thin lenses of interbedded gray Silt (ML)

Poorly Graded Sand (SP)
very dense, gray-white-black-orange, moist, fine grained

Boring terminated at 96.5 feet below ground surface
(bgs).
Groundwater measured at 31 feet bgs with tape after
bailing hole.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-18a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        23.76        0.23        0.98        0.03    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     0.60     2        70.09        1.38        1.97        0.09    silty sand to sandy silt        >90      >48    22   UNDEFINED 
     0.95     3        55.67        2.02        3.63        0.15    clayey silt to silty clay     UNDFND   UNDFD    27         3.7 
     1.25     4        30.61        1.05        3.43        0.22    clayey silt to silty clay     UNDFND   UNDFD    15         2.0 
     1.55     5        16.82        0.69        4.07        0.28       silty clay to clay         UNDFND   UNDFD    11         1.1 
     1.85     6        16.90        0.81        4.80        0.33              clay                UNDFND   UNDFD    16         1.1 
     2.15     7         6.99        0.28        3.98        0.39              clay                UNDFND   UNDFD     7          .4 
     2.45     8        35.18        0.51        1.45        0.45    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     2.75     9        60.31        0.80        1.32        0.51    silty sand to sandy silt      60-70    40-42    19   UNDEFINED 
     3.05    10        29.62        0.66        2.22        0.57    sandy silt to clayey silt     UNDFND   UNDFD    11         1.9 
     3.35    11         7.61        0.24        3.20        0.61              clay                UNDFND   UNDFD     7          .4 
     3.65    12         9.66        0.27        2.79        0.64       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.95    13         9.17        0.29        3.19        0.67       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.25    14         8.03        0.29        3.61        0.69              clay                UNDFND   UNDFD     8          .4 
     4.55    15        12.89        0.61        4.71        0.72              clay                UNDFND   UNDFD    12          .8 
     4.85    16        15.75        0.78        4.98        0.75              clay                UNDFND   UNDFD    15          .9 
     5.15    17        12.55        0.55        4.40        0.78              clay                UNDFND   UNDFD    12          .7 
     5.45    18        13.48        0.69        5.10        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        23.21        0.84        3.60        0.84    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     6.05    20        17.10        0.59        3.47        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        10.89        0.31        2.89        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        31.02        1.07        3.46        0.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
     7.00    23        61.58        1.01        1.64        0.95    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     7.35    24        60.46        1.37        2.27        0.98    sandy silt to clayey silt     UNDFND   UNDFD    23         3.9 
     7.65    25        29.05        1.28        4.39        1.02       silty clay to clay         UNDFND   UNDFD    19         1.8 
     7.95    26        34.53        1.17        3.38        1.04    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
     8.25    27        13.57        0.66        4.84        1.07              clay                UNDFND   UNDFD    13          .7 
     8.55    28        28.88        1.22        4.21        1.10       silty clay to clay         UNDFND   UNDFD    18         1.8 
     8.85    29        48.40        1.15        2.37        1.13    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
     9.15    30        46.72        1.67        3.58        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.45    31        52.32        1.94        3.71        1.19    clayey silt to silty clay     UNDFND   UNDFD    25         3.3 
     9.75    32        21.37        1.12        5.26        1.21              clay                UNDFND   UNDFD    20         1.2 
    10.05    33        24.45        1.10        4.51        1.24              clay                UNDFND   UNDFD    23         1.5 
    10.35    34        29.00        1.26        4.35        1.27       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.65    35        91.00        3.20        3.52        1.30    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    10.95    36        63.93        1.66        2.59        1.33    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
    11.25    37        15.91        0.51        3.17        1.36       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        33.67        1.72        5.12        1.38              clay                UNDFND   UNDFD    32         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-18b



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       121.13        3.82        3.16        1.41    sandy silt to clayey silt     UNDFND   UNDFD    46         7.9 
    12.15    40       144.57        3.24        2.24        1.44    silty sand to sandy silt      70-80    40-42    46   UNDEFINED 
    12.45    41       141.02        3.52        2.50        1.47    silty sand to sandy silt      70-80    40-42    45   UNDEFINED 
    12.80    42       229.65        5.19        2.26        1.50    silty sand to sandy silt      80-90    42-44   >50   UNDEFINED 
    13.10    43       127.54        3.09        2.43        1.53    silty sand to sandy silt      60-70    40-42    41   UNDEFINED 
    13.40    44        23.79        0.99        4.18        1.56       silty clay to clay         UNDFND   UNDFD    15         1.4 
    13.75    45        75.82        2.38        3.14        1.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    14.05    46        91.79        2.70        2.95        1.62    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    14.35    47       167.68        3.99        2.38        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48       158.43        3.79        2.39        1.68    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.95    49       138.54        3.28        2.37        1.70    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    15.25    50        66.77        3.07        4.60        1.73       silty clay to clay         UNDFND   UNDFD    43         4.2 
    15.55    51        19.58        0.89        4.57        1.76              clay                UNDFND   UNDFD    19         1.1 
    15.85    52        22.88        0.93        4.07        1.79       silty clay to clay         UNDFND   UNDFD    15         1.3 
    16.15    53        32.38        1.06        3.27        1.82    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    16.45    54        56.17        1.84        3.27        1.85    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    16.75    55        21.04        0.86        4.08        1.87       silty clay to clay         UNDFND   UNDFD    13         1.1 
    17.05    56        22.57        0.82        3.65        1.90       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.35    57        20.99        1.08        5.14        1.93              clay                UNDFND   UNDFD    20         1.1 
    17.65    58        25.85        1.16        4.47        1.96              clay                UNDFND   UNDFD    25         1.4 
    17.95    59        57.41        3.08        5.36        1.99              clay                UNDFND   UNDFD   >50         3.5 
    18.25    60        55.25        3.20        5.79        2.02              clay                UNDFND   UNDFD   >50         3.4 
    18.55    61        49.82        2.33        4.68        2.04       silty clay to clay         UNDFND   UNDFD    32         3.0 
    18.85    62        36.09        1.79        4.96        2.07              clay                UNDFND   UNDFD    35         2.1 
    19.20    63        29.36        1.34        4.55        2.10       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.50    64        38.47        1.62        4.21        2.13       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.80    65        31.34        1.65        5.27        2.16              clay                UNDFND   UNDFD    30         1.8 
    20.15    66        28.11        1.50        5.35        2.19              clay                UNDFND   UNDFD    27         1.6 
    20.45    67        22.82        1.11        4.85        2.22              clay                UNDFND   UNDFD    22         1.2 
    20.75    68        34.59        1.95        5.63        2.25              clay                UNDFND   UNDFD    33         2.0 
    21.05    69        80.79        3.53        4.37        2.28    clayey silt to silty clay     UNDFND   UNDFD    39         5.1 
    21.35    70        80.36        2.80        3.48        2.31    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    21.65    71        41.92        2.17        5.17        2.34              clay                UNDFND   UNDFD    40         2.5 
    21.95    72        50.66        1.91        3.76        2.37    clayey silt to silty clay     UNDFND   UNDFD    24         3.0 
    22.25    73       121.34        2.96        2.44        2.39    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    22.55    74        59.23        2.71        4.58        2.42       silty clay to clay         UNDFND   UNDFD    38         3.6 
    22.85    75       132.79        3.35        2.52        2.45    silty sand to sandy silt      60-70    38-40    42   UNDEFINED 
    23.15    76       103.02        2.99        2.90        2.48    sandy silt to clayey silt     UNDFND   UNDFD    39         6.5 
    23.45    77       120.24        4.37        3.64        2.51    sandy silt to clayey silt     UNDFND   UNDFD    46         7.7 
    23.75    78        43.59        1.86        4.27        2.54       silty clay to clay         UNDFND   UNDFD    28         2.5 
    24.05    79        24.18        0.89        3.69        2.56       silty clay to clay         UNDFND   UNDFD    15         1.2 
    24.35    80        27.45        1.17        4.25        2.59       silty clay to clay         UNDFND   UNDFD    18         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-18c



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        53.30        1.98        3.72        2.62    clayey silt to silty clay     UNDFND   UNDFD    26         3.2 
    24.95    82        31.15        1.49        4.79        2.65              clay                UNDFND   UNDFD    30         1.7 
    25.25    83        24.27        1.10        4.54        2.68              clay                UNDFND   UNDFD    23         1.2 
    25.60    84        25.74        1.09        4.23        2.71       silty clay to clay         UNDFND   UNDFD    16         1.3 
    25.90    85        23.57        0.97        4.10        2.74       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.20    86        23.16        0.90        3.91        2.77       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.55    87       122.93        2.02        1.64        2.80       sand to silty sand         50-60    36-38    29   UNDEFINED 
    26.85    88       422.67        1.51        0.36        2.83      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    27.15    89       114.10        1.60        1.40        2.86       sand to silty sand         50-60    36-38    27   UNDEFINED 
    27.45    90        60.32        2.53        4.20        2.88    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    27.75    91       179.66        4.58        2.55        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.05    92       161.47        5.13        3.18        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       186.46        5.06        2.71        2.97    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.65    94       174.18        5.06        2.91        3.00    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.95    95       179.71        5.40        3.00        3.03    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.25    96       169.41        4.89        2.89        3.05    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.55    97        48.71        2.24        4.59        3.08       silty clay to clay         UNDFND   UNDFD    31         2.8 
    29.85    98        48.37        1.99        4.11        3.11    clayey silt to silty clay     UNDFND   UNDFD    23         2.8 
    30.15    99        81.26        3.27        4.03        3.14    clayey silt to silty clay     UNDFND   UNDFD    39         5.0 
    30.45   100        69.91        2.77        3.97        3.17    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    30.75   101       181.80        5.91        3.25        3.20    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    31.05   102       305.75        5.58        1.83        3.22       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    31.35   103       108.82        3.55        3.26        3.25    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    31.65   104        36.31        1.64        4.53        3.28       silty clay to clay         UNDFND   UNDFD    23         2.0 
    32.00   105        71.87        2.24        3.12        3.31    sandy silt to clayey silt     UNDFND   UNDFD    28         4.3 
    32.30   106        89.69        3.35        3.73        3.34    clayey silt to silty clay     UNDFND   UNDFD    43         5.5 
    32.60   107        78.77        2.48        3.15        3.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.8 
    32.95   108       175.05        5.42        3.09        3.40    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.2 
    33.25   109       144.13        4.11        2.85        3.43    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    33.55   110       124.86        3.67        2.94        3.46    sandy silt to clayey silt     UNDFND   UNDFD    48         7.8 
    33.85   111        88.12        3.30        3.74        3.49    clayey silt to silty clay     UNDFND   UNDFD    42         5.4 
    34.15   112        32.09        1.44        4.49        3.52       silty clay to clay         UNDFND   UNDFD    20         1.6 
    34.45   113        34.81        1.48        4.25        3.55       silty clay to clay         UNDFND   UNDFD    22         1.8 
    34.75   114        33.04        1.23        3.71        3.57    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    35.05   115        35.14        1.08        3.07        3.60    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    35.35   116        43.18        1.80        4.17        3.63       silty clay to clay         UNDFND   UNDFD    28         2.4 
    35.65   117        49.14        1.84        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
    35.95   118        67.87        2.38        3.51        3.69    clayey silt to silty clay     UNDFND   UNDFD    33         4.0 
    36.25   119        44.43        1.89        4.25        3.72       silty clay to clay         UNDFND   UNDFD    28         2.4 
    36.55   120        35.62        1.35        3.79        3.74    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    36.85   121        30.52        0.80        2.62        3.77    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    37.15   122        35.28        0.92        2.60        3.80    sandy silt to clayey silt     UNDFND   UNDFD    14         1.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123        36.96        1.21        3.29        3.83    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    37.75   124       150.61        5.46        3.63        3.86    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    38.05   125       270.44        8.08        2.99        3.89     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       205.07        6.96        3.39        3.92     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.70   127        97.89        4.71        4.81        3.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.00   128       130.35        6.23        4.78        3.97   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       175.35        6.62        3.78        4.01     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.65   130       109.82        4.12        3.75        4.04    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    39.95   131       129.69        3.49        2.69        4.06    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    40.25   132       366.81        5.92        1.61        4.09       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    40.55   133       473.19        6.06        1.28        4.12              sand                  >90    40-42   >50   UNDEFINED 
    40.85   134       255.01        7.59        2.98        4.15     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    41.15   135        76.82        3.57        4.65        4.18   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    41.45   136       186.41        4.87        2.61        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137       187.40        3.81        2.03        4.23    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.05   138       162.63        4.87        2.99        4.26    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.2 
    42.35   139        83.37        3.06        3.67        4.29    clayey silt to silty clay     UNDFND   UNDFD    40         5.0 
    42.65   140       184.30        5.91        3.20        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    42.95   141       240.31        7.08        2.95        4.35    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    43.25   142       130.74        5.43        4.16        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        47.20        1.86        3.94        4.40    clayey silt to silty clay     UNDFND   UNDFD    23         2.5 
    43.85   144        51.48        1.93        3.76        4.43    clayey silt to silty clay     UNDFND   UNDFD    25         2.8 
    44.15   145       107.78        4.44        4.12        4.46   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.45   146       125.67        5.45        4.33        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       144.19        5.78        4.01        4.52   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    45.10   148       193.49        6.58        3.40        4.55     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    45.40   149       392.69        5.95        1.51        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       304.00        5.69        1.87        4.61       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    46.05   151        93.69        3.11        3.32        4.64    sandy silt to clayey silt     UNDFND   UNDFD    36         5.6 
    46.35   152       201.95        4.94        2.44        4.67    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.65   153       203.37        6.12        3.01        4.70    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.95   154       125.92        4.89        3.89        4.73    sandy silt to clayey silt     UNDFND   UNDFD    48         7.7 
    47.25   155       196.18        6.34        3.23        4.75    sandy silt to clayey silt     UNDFND   UNDFD   >50        12.4 
    47.55   156       324.05        7.05        2.18        4.78       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    47.85   157       253.66        7.80        3.07        4.81     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    48.15   158        96.21        4.37        4.55        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    48.45   159       273.04        7.06        2.58        4.87    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    48.75   160        85.04        3.99        4.70        4.90   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    49.05   161        83.24        3.12        3.74        4.92    clayey silt to silty clay     UNDFND   UNDFD    40         4.9 
    49.35   162       103.25        2.75        2.67        4.95    sandy silt to clayey silt     UNDFND   UNDFD    40         6.2 
    49.65   163       218.69        6.58        3.01        4.98    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
                                                 (*) overconsolidated or cemente 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
� 
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GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :03/27/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-002                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       231.31        0.96        0.42        0.03              sand                  >90      >48    44   UNDEFINED 
     0.60     2        69.54        2.07        2.98        0.09    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     0.95     3        64.39        1.75        2.71        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        45.22        1.32        2.91        0.22    sandy silt to clayey silt     UNDFND   UNDFD    17         3.0 
     1.55     5        16.76        0.45        2.67        0.28    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     1.85     6        11.81        0.30        2.53        0.33    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     2.15     7         8.57        0.19        2.23        0.39       silty clay to clay         UNDFND   UNDFD     5          .5 
     2.45     8        10.44        0.25        2.38        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9        46.68        0.42        0.90        0.51    silty sand to sandy silt      50-60    40-42    15   UNDEFINED 
     3.05    10        26.63        0.43        1.63        0.57    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     3.35    11        10.94        0.31        2.86        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        11.63        0.21        1.79        0.64    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     3.95    13        10.59        0.18        1.66        0.67    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.25    14        10.68        0.19        1.79        0.69    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.55    15        12.42        0.28        2.23        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16        12.42        0.36        2.91        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        14.15        0.31        2.22        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        19.31        0.44        2.30        0.81    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     5.75    19        26.81        0.48        1.79        0.84    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     6.05    20        30.90        0.85        2.75        0.86    sandy silt to clayey silt     UNDFND   UNDFD    12         1.9 
     6.40    21        14.37        0.41        2.83        0.89    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     6.70    22        28.43        0.79        2.78        0.93    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
     7.00    23        42.74        0.81        1.90        0.95    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     7.35    24        35.12        0.75        2.13        0.98    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     7.65    25        26.22        1.05        3.99        1.02       silty clay to clay         UNDFND   UNDFD    17         1.6 
     7.95    26        39.16        1.14        2.92        1.04    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     8.25    27        14.42        0.64        4.46        1.07              clay                UNDFND   UNDFD    14          .8 
     8.55    28        21.73        0.87        4.01        1.10       silty clay to clay         UNDFND   UNDFD    14         1.3 
     8.85    29        27.31        0.78        2.85        1.13    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     9.15    30        34.04        0.92        2.72        1.16    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     9.45    31        45.67        1.16        2.54        1.19    sandy silt to clayey silt     UNDFND   UNDFD    17         2.9 
     9.75    32        42.09        1.15        2.74        1.21    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.05    33        57.64        1.22        2.11        1.24    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
    10.35    34        29.58        0.84        2.84        1.27    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    10.65    35        48.52        1.96        4.04        1.30    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    10.95    36        77.30        1.84        2.38        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.0 
    11.25    37        18.72        0.45        2.40        1.36    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
    11.55    38        20.65        0.53        2.55        1.38    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-19b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        91.54        2.45        2.68        1.41    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    12.15    40       159.48        2.82        1.77        1.44       sand to silty sand         70-80    40-42    38   UNDEFINED 
    12.45    41       161.83        3.30        2.04        1.47    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    12.80    42       225.22        4.12        1.83        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       149.98        2.29        1.53        1.53       sand to silty sand         70-80    40-42    36   UNDEFINED 
    13.40    44        25.63        0.82        3.20        1.56    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    13.75    45        67.71        1.74        2.57        1.59    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    14.05    46        66.77        1.48        2.21        1.62    sandy silt to clayey silt     UNDFND   UNDFD    26         4.2 
    14.35    47       101.54        2.22        2.19        1.65    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.65    48       164.51        2.49        1.51        1.68       sand to silty sand         70-80    40-42    39   UNDEFINED 
    14.95    49       152.04        2.63        1.73        1.70       sand to silty sand         70-80    40-42    36   UNDEFINED 
    15.25    50        69.46        2.04        2.94        1.73    sandy silt to clayey silt     UNDFND   UNDFD    27         4.4 
    15.55    51        20.03        0.77        3.86        1.76       silty clay to clay         UNDFND   UNDFD    13         1.1 
    15.85    52        16.37        0.56        3.40        1.79       silty clay to clay         UNDFND   UNDFD    10          .8 
    16.15    53        24.11        0.59        2.45        1.82    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    16.45    54        24.86        0.74        3.00        1.85    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.75    55        27.84        0.96        3.45        1.87    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
    17.05    56        23.07        0.77        3.32        1.90    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    17.35    57        26.92        1.02        3.77        1.93       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.65    58        27.28        1.22        4.46        1.96       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.95    59        27.34        1.06        3.87        1.99       silty clay to clay         UNDFND   UNDFD    17         1.5 
    18.25    60        47.30        1.78        3.76        2.02    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    18.55    61        58.08        2.45        4.22        2.04    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    18.85    62        57.96        2.67        4.60        2.07       silty clay to clay         UNDFND   UNDFD    37         3.6 
    19.20    63        38.89        1.81        4.65        2.10       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.50    64        29.78        1.36        4.55        2.13       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.80    65        26.42        1.23        4.64        2.16              clay                UNDFND   UNDFD    25         1.5 
    20.15    66        20.99        0.66        3.12        2.19    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    20.45    67        31.74        1.13        3.55        2.22    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    20.75    68        38.61        1.23        3.19        2.25    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
    21.05    69        19.40        0.48        2.46        2.28    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    21.35    70        37.11        2.24        6.05        2.31              clay                UNDFND   UNDFD    36         2.1 
    21.65    71        99.90        2.31        2.31        2.34    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    21.95    72        79.22        2.53        3.20        2.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.9 
    22.25    73        48.77        1.57        3.22        2.39    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    22.55    74       109.19        1.92        1.76        2.42    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    22.85    75        80.46        2.73        3.40        2.45    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    23.15    76       121.99        3.79        3.11        2.48    sandy silt to clayey silt     UNDFND   UNDFD    47         7.8 
    23.45    77       171.79        4.17        2.43        2.51    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    23.75    78       177.61        4.33        2.44        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79       118.99        3.60        3.03        2.56    sandy silt to clayey silt     UNDFND   UNDFD    46         7.6 
    24.35    80        36.24        1.39        3.84        2.59    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
     Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        25.95        0.75        2.91        2.62    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    24.95    82        55.24        1.38        2.50        2.65    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    25.25    83       108.52        2.42        2.23        2.68    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    25.60    84        56.21        2.06        3.67        2.71    clayey silt to silty clay     UNDFND   UNDFD    27         3.4 
    25.90    85        28.97        0.91        3.13        2.74    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    26.20    86        26.68        0.84        3.15        2.77    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    26.55    87        40.87        1.25        3.05        2.80    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    26.85    88        34.62        1.24        3.57        2.83    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    27.15    89       137.54        2.00        1.45        2.86       sand to silty sand         60-70    36-38    33   UNDEFINED 
    27.45    90       184.69        2.24        1.21        2.88       sand to silty sand         60-70    38-40    44   UNDEFINED 
    27.75    91       179.26        1.36        0.76        2.91              sand                60-70    38-40    34   UNDEFINED 
    28.05    92        51.73        1.67        3.23        2.94    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    28.35    93        82.15        2.86        3.48        2.97    sandy silt to clayey silt     UNDFND   UNDFD    31         5.1 
    28.65    94        92.36        3.38        3.65        3.00    sandy silt to clayey silt     UNDFND   UNDFD    35         5.7 
    28.95    95       160.64        3.96        2.46        3.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.25    96       150.37        3.35        2.23        3.05    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    29.55    97       165.04        3.19        1.93        3.08    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.85    98       211.39        4.25        2.01        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        59.70        2.26        3.79        3.14    clayey silt to silty clay     UNDFND   UNDFD    29         3.5 
    30.45   100        31.52        0.78        2.48        3.17    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    30.75   101        44.12        1.69        3.83        3.20    clayey silt to silty clay     UNDFND   UNDFD    21         2.5 
    31.05   102        37.28        1.77        4.76        3.22       silty clay to clay         UNDFND   UNDFD    24         2.0 
    31.35   103        95.97        3.26        3.39        3.25    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    31.65   104       317.74        5.55        1.75        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       207.20        5.86        2.83        3.31    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.30   106        81.40        2.84        3.49        3.34    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    32.60   107        49.13        1.37        2.80        3.37    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-20a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                       CPT Date   : 04/01/2008 
    On Site Loc: HOV Connector                              Cone Used  : 30 ton 
    Job No.    : CPT-08-003                                 Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       194.33        1.07        0.55        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       113.82        1.27        1.11        0.09       sand to silty sand           >90      >48    27   UNDEFINED 
     0.95     3        56.03        1.63        2.91        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        61.88        2.07        3.34        0.22    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
     1.55     5        46.25        1.21        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.85     6        67.11        1.84        2.74        0.33    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     2.15     7        97.86        2.93        3.00        0.39    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.45     8        52.21        1.11        2.12        0.45    sandy silt to clayey silt     UNDFND   UNDFD    20         3.4 
     2.75     9        14.50        0.39        2.69        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10        10.33        0.38        3.63        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11         9.85        0.42        4.30        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        23.30        0.62        2.64        0.64    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.95    13        45.75        0.75        1.65        0.67    silty sand to sandy silt      50-60    38-40    15   UNDEFINED 
     4.25    14        16.32        0.39        2.42        0.69    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     4.55    15        11.85        0.29        2.48        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16         9.10        0.29        3.14        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        10.43        0.33        3.14        0.78       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.45    18        13.44        0.33        2.43        0.81    clayey silt to silty clay     UNDFND   UNDFD     6          .8 
     5.75    19        10.57        0.38        3.60        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        15.08        0.48        3.15        0.86       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.40    21        19.81        0.53        2.66        0.89    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     6.70    22        24.65        0.60        2.44        0.93    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     7.00    23        17.45        0.62        3.57        0.95       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        18.51        0.48        2.60        0.98    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     7.65    25        32.58        1.08        3.31        1.02    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     7.95    26        46.32        0.94        2.02        1.04    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     8.25    27        54.56        1.04        1.91        1.07    silty sand to sandy silt      40-50    36-38    17   UNDEFINED 
     8.55    28        20.67        0.88        4.27        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        22.71        0.99        4.35        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        13.39        0.54        4.05        1.16              clay                UNDFND   UNDFD    13          .7 
     9.45    31        24.92        1.31        5.25        1.19              clay                UNDFND   UNDFD    24         1.5 
     9.75    32        35.11        1.37        3.91        1.21    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    10.05    33        50.18        1.17        2.33        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.35    34        32.32        1.44        4.45        1.27       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.65    35        95.00        2.33        2.45        1.30    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    10.95    36        79.01        2.32        2.94        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
    11.25    37        32.63        1.17        3.57        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        81.49        3.02        3.70        1.38    clayey silt to silty clay     UNDFND   UNDFD    39         5.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-20b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        40.60        1.68        4.13        1.41       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.15    40        15.50        0.68        4.39        1.44              clay                UNDFND   UNDFD    15          .8 
    12.45    41        20.46        0.93        4.55        1.47              clay                UNDFND   UNDFD    20         1.2 
    12.80    42       130.77        3.33        2.55        1.50    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    13.10    43       138.62        2.87        2.07        1.53    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    13.40    44       161.68        3.47        2.14        1.56    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    13.75    45       199.32        2.77        1.39        1.59       sand to silty sand         70-80    40-42    48   UNDEFINED 
    14.05    46        29.23        1.06        3.62        1.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.35    47       109.13        2.12        1.94        1.65    silty sand to sandy silt      60-70    38-40    35   UNDEFINED 
    14.65    48       181.84        3.07        1.69        1.68       sand to silty sand         70-80    40-42    44   UNDEFINED 
    14.95    49       156.24        3.03        1.94        1.70    silty sand to sandy silt      70-80    40-42    50   UNDEFINED 
    15.25    50        75.12        1.78        2.37        1.73    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    15.55    51        36.79        1.63        4.43        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        26.68        1.15        4.30        1.79       silty clay to clay         UNDFND   UNDFD    17         1.5 
    16.15    53        28.65        0.98        3.42        1.82    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    16.45    54        27.87        0.68        2.45        1.85    sandy silt to clayey silt     UNDFND   UNDFD    11         1.6 
    16.75    55        68.67        1.68        2.45        1.87    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    17.05    56        58.30        1.53        2.63        1.90    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    17.35    57        22.31        0.82        3.68        1.93       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.65    58        27.15        0.86        3.16        1.96    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    17.95    59        31.09        1.29        4.15        1.99       silty clay to clay         UNDFND   UNDFD    20         1.8 
    18.25    60        33.00        1.47        4.45        2.02       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.55    61        34.39        1.32        3.85        2.04    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    18.85    62        59.32        2.49        4.20        2.07    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    19.20    63       100.08        4.10        4.09        2.10    clayey silt to silty clay     UNDFND   UNDFD    48         6.4 
    19.50    64        60.03        2.58        4.30        2.13    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    19.80    65        62.52        2.93        4.69        2.16       silty clay to clay         UNDFND   UNDFD    40         3.9 
    20.15    66        45.80        2.27        4.96        2.19       silty clay to clay         UNDFND   UNDFD    29         2.7 
    20.45    67        39.51        2.08        5.25        2.22              clay                UNDFND   UNDFD    38         2.3 
    20.75    68        23.35        0.97        4.15        2.25       silty clay to clay         UNDFND   UNDFD    15         1.2 
    21.05    69        26.37        1.19        4.52        2.28              clay                UNDFND   UNDFD    25         1.4 
    21.35    70        29.19        1.47        5.02        2.31              clay                UNDFND   UNDFD    28         1.6 
    21.65    71        20.43        0.75        3.65        2.34       silty clay to clay         UNDFND   UNDFD    13         1.0 
    21.95    72        37.47        1.67        4.46        2.37       silty clay to clay         UNDFND   UNDFD    24         2.2 
    22.25    73        61.04        2.26        3.70        2.39    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    22.55    74        40.74        1.78        4.36        2.42       silty clay to clay         UNDFND   UNDFD    26         2.4 
    22.85    75       153.95        2.38        1.55        2.45       sand to silty sand         60-70    38-40    37   UNDEFINED 
    23.15    76       145.43        2.26        1.55        2.48       sand to silty sand         60-70    38-40    35   UNDEFINED 
    23.45    77        79.79        3.08        3.86        2.51    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    23.75    78       166.37        3.12        1.87        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79        86.63        2.13        2.46        2.56    sandy silt to clayey silt     UNDFND   UNDFD    33         5.4 
    24.35    80       121.85        2.70        2.22        2.59    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        70.56        1.96        2.77        2.62    sandy silt to clayey silt     UNDFND   UNDFD    27         4.3 
    24.95    82        23.48        0.79        3.36        2.65    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    25.25    83        27.90        1.08        3.87        2.68       silty clay to clay         UNDFND   UNDFD    18         1.5 
    25.60    84       116.37        2.50        2.15        2.71    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    25.90    85        45.45        1.79        3.94        2.74    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.20    86        25.31        1.05        4.16        2.77       silty clay to clay         UNDFND   UNDFD    16         1.3 
    26.55    87        26.18        1.15        4.37        2.80       silty clay to clay         UNDFND   UNDFD    17         1.3 
    26.85    88        22.08        0.84        3.82        2.83       silty clay to clay         UNDFND   UNDFD    14         1.1 
    27.15    89        23.95        0.88        3.68        2.86       silty clay to clay         UNDFND   UNDFD    15         1.2 
    27.45    90        91.50        1.23        1.35        2.88       sand to silty sand         40-50    34-36    22   UNDEFINED 
    27.75    91        36.80        1.25        3.38        2.91    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    28.05    92        28.62        0.79        2.77        2.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    28.35    93        63.32        1.89        2.99        2.97    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    28.65    94       143.01        3.21        2.24        3.00    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    28.95    95       139.64        3.26        2.33        3.03    silty sand to sandy silt      60-70    36-38    45   UNDEFINED 
    29.25    96        77.29        3.22        4.16        3.05    clayey silt to silty clay     UNDFND   UNDFD    37         4.7 
    29.55    97       144.11        3.30        2.29        3.08    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    29.85    98       260.92        4.43        1.70        3.11       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    30.15    99       239.29        4.51        1.89        3.14       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.45   100        76.41        2.91        3.81        3.17    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    30.75   101        39.98        0.85        2.13        3.20    sandy silt to clayey silt     UNDFND   UNDFD    15         2.2 
    31.05   102        36.80        1.41        3.83        3.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    31.35   103       302.36        4.13        1.37        3.25              sand                80-90    40-42   >50   UNDEFINED 
    31.65   104       401.48        6.37        1.59        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       187.48        4.19        2.24        3.31    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    32.30   106        69.33        2.47        3.56        3.34    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    32.60   107       131.64        3.09        2.35        3.37    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.95   108        94.61        2.82        2.98        3.40    sandy silt to clayey silt     UNDFND   UNDFD    36         5.8 
    33.25   109       138.97        3.40        2.45        3.43    silty sand to sandy silt      50-60    36-38    44   UNDEFINED 
    33.55   110        48.16        1.68        3.48        3.46    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.85   111        96.45        3.23        3.35        3.49    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    34.15   112       167.98        4.29        2.56        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       154.78        3.87        2.50        3.55    silty sand to sandy silt      60-70    36-38    49   UNDEFINED 
    34.75   114       125.68        3.30        2.63        3.57    silty sand to sandy silt      50-60    34-36    40   UNDEFINED 
    35.05   115        37.68        1.39        3.70        3.60    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.35   116        35.49        1.27        3.57        3.63    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    35.65   117        37.17        1.41        3.78        3.66    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.95   118        43.23        1.66        3.84        3.69    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    36.25   119        48.24        1.79        3.72        3.72    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    36.55   120        40.35        1.31        3.23        3.74    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    36.85   121        44.49        1.56        3.52        3.77    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    37.15   122        49.84        1.64        3.29        3.80    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       405.25        2.48        0.61        3.83      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    37.75   124       522.17        2.37        0.45        3.86      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    38.05   125       366.03        2.89        0.79        3.89              sand                80-90    40-42   >50   UNDEFINED 
    38.40   126        56.03        1.57        2.80        3.92    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    38.70   127        49.16        0.98        1.99        3.95    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    39.00   128       128.27        4.85        3.78        3.97    sandy silt to clayey silt     UNDFND   UNDFD    49         8.0 
    39.35   129       207.98        5.28        2.54        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.65   130        54.46        2.58        4.74        4.04       silty clay to clay         UNDFND   UNDFD    35         3.1 
    39.95   131       236.15        6.99        2.96        4.06    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.25   132       135.01        5.24        3.88        4.09     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    40.55   133        89.44        3.39        3.79        4.12    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    40.85   134       133.31        2.54        1.91        4.15    silty sand to sandy silt      50-60    34-36    43   UNDEFINED 
    41.15   135       356.55        3.44        0.97        4.18              sand                80-90    40-42   >50   UNDEFINED 
    41.45   136       364.45        4.41        1.21        4.21              sand                80-90    40-42   >50   UNDEFINED 
    41.75   137       111.47        3.66        3.28        4.23    sandy silt to clayey silt     UNDFND   UNDFD    43         6.8 
    42.05   138       163.59        4.57        2.80        4.26    silty sand to sandy silt      50-60    36-38   >50   UNDEFINED 
    42.35   139       249.43        5.82        2.33        4.29    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    42.65   140       236.17        3.79        1.60        4.32       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    42.95   141       244.78        4.13        1.69        4.35       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.25   142       151.12        5.28        3.49        4.38    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    43.55   143       230.25        6.98        3.03        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144        77.11        3.85        4.99        4.43   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.15   145       106.06        2.68        2.53        4.46    silty sand to sandy silt      40-50    32-34    34   UNDEFINED 
    44.45   146        89.20        2.17        2.44        4.49    silty sand to sandy silt      40-50    30-32    28   UNDEFINED 
    44.80   147        46.72        1.33        2.85        4.52    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    45.10   148        90.27        3.53        3.91        4.55    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    45.40   149       304.28        6.52        2.14        4.58       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-21a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-006                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 23.95013 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       162.45        0.77        0.48        0.03              sand                  >90      >48    31   UNDEFINED 
     0.60     2        76.38        0.63        0.82        0.09       sand to silty sand           >90      >48    18   UNDEFINED 
     0.95     3        63.52        1.49        2.35        0.15    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     1.25     4       113.90        2.86        2.51        0.22    silty sand to sandy silt        >90    46-48    36   UNDEFINED 
     1.55     5       115.30        2.51        2.17        0.28    silty sand to sandy silt      80-90    46-48    37   UNDEFINED 
     1.85     6        84.43        2.76        3.27        0.33    sandy silt to clayey silt     UNDFND   UNDFD    32         5.6 
     2.15     7        63.54        2.01        3.17        0.39    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     2.45     8        54.73        2.06        3.76        0.45    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     2.75     9        70.87        2.42        3.42        0.51    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     3.05    10        73.38        2.72        3.70        0.57    clayey silt to silty clay     UNDFND   UNDFD    35         4.8 
     3.35    11        54.98        1.90        3.46        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        56.38        1.52        2.69        0.69    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     3.95    13        53.42        2.17        4.07        0.75    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     4.25    14        63.43        2.72        4.28        0.81    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     4.55    15        73.86        2.10        2.84        0.87    sandy silt to clayey silt     UNDFND   UNDFD    28         4.8 
     4.85    16        62.42        2.22        3.56        0.93    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     5.15    17        65.35        2.18        3.34        0.98    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     5.45    18        42.04        1.86        4.43        1.04       silty clay to clay         UNDFND   UNDFD    27         2.7 
     5.75    19        31.71        1.28        4.04        1.10       silty clay to clay         UNDFND   UNDFD    20         2.0 
     6.05    20        48.78        1.96        4.01        1.16    clayey silt to silty clay     UNDFND   UNDFD    23         3.1 
     6.40    21       104.43        2.40        2.30        1.23    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     6.70    22        79.82        3.00        3.76        1.29    clayey silt to silty clay     UNDFND   UNDFD    38         5.2 
     7.00    23        42.95        2.00        4.65        1.35       silty clay to clay         UNDFND   UNDFD    27         2.7 
     7.35    24        23.52        0.94        3.99        1.41       silty clay to clay         UNDFND   UNDFD    15         1.4 
     7.65    25        14.30        0.67        4.67        1.46              clay                UNDFND   UNDFD    14          .8 
     7.95    26        14.61        0.79        5.38        1.48              clay                UNDFND   UNDFD    14          .8 
     8.25    27        28.39        0.61        2.15        1.51    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
     8.55    28        13.67        0.46        3.40        1.54       silty clay to clay         UNDFND   UNDFD     9          .8 
     8.85    29        13.23        0.54        4.12        1.57              clay                UNDFND   UNDFD    13          .7 
     9.15    30        10.79        0.47        4.38        1.60              clay                UNDFND   UNDFD    10          .6 
     9.45    31        10.52        0.39        3.68        1.63              clay                UNDFND   UNDFD    10          .5 
     9.75    32        13.07        0.41        3.11        1.65       silty clay to clay         UNDFND   UNDFD     8          .7 
    10.05    33        12.31        0.40        3.24        1.68       silty clay to clay         UNDFND   UNDFD     8          .6 
    10.35    34        14.68        0.41        2.81        1.71    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
    10.65    35        13.72        0.40        2.95        1.74       silty clay to clay         UNDFND   UNDFD     9          .7 
    10.95    36        14.96        0.45        3.03        1.77       silty clay to clay         UNDFND   UNDFD    10          .8 
    11.25    37        16.01        0.53        3.31        1.80       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        11.83        0.26        2.20        1.82    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.63        0.45        2.55        1.85    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
    12.15    40        22.52        0.77        3.43        1.88    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        27.99        1.43        5.13        1.91              clay                UNDFND   UNDFD    27         1.7 
    12.80    42        29.48        0.96        3.27        1.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        17.73        0.83        4.67        1.97              clay                UNDFND   UNDFD    17         1.0 
    13.40    44        24.24        1.32        5.42        2.00              clay                UNDFND   UNDFD    23         1.4 
    13.75    45        55.41        1.62        2.93        2.03    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    14.05    46        64.79        1.58        2.43        2.06    sandy silt to clayey silt     UNDFND   UNDFD    25         4.1 
    14.35    47        29.69        1.21        4.07        2.09       silty clay to clay         UNDFND   UNDFD    19         1.7 
    14.65    48        32.38        1.44        4.44        2.12       silty clay to clay         UNDFND   UNDFD    21         1.9 
    14.95    49        52.70        1.67        3.17        2.14    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    15.25    50        32.61        1.01        3.10        2.17    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    15.55    51        22.71        0.93        4.11        2.20       silty clay to clay         UNDFND   UNDFD    15         1.3 
    15.85    52        47.86        2.26        4.73        2.23       silty clay to clay         UNDFND   UNDFD    31         2.9 
    16.15    53        47.63        2.28        4.79        2.26       silty clay to clay         UNDFND   UNDFD    30         2.9 
    16.45    54        18.02        0.82        4.52        2.29              clay                UNDFND   UNDFD    17          .9 
    16.75    55        21.24        1.11        5.21        2.31              clay                UNDFND   UNDFD    20         1.1 
    17.05    56       120.80        3.63        3.01        2.34    sandy silt to clayey silt     UNDFND   UNDFD    46         7.8 
    17.35    57       195.95        4.16        2.12        2.37    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    17.65    58       227.67        4.46        1.96        2.40       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    17.95    59       242.58        3.71        1.53        2.43       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    18.25    60       144.72        2.54        1.75        2.46       sand to silty sand         60-70    38-40    35   UNDEFINED 
    18.55    61        32.52        1.34        4.12        2.48       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.85    62        92.90        2.38        2.56        2.51    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    19.20    63        94.62        2.15        2.27        2.54    silty sand to sandy silt      50-60    36-38    30   UNDEFINED 
    19.50    64        82.54        2.00        2.42        2.57    sandy silt to clayey silt     UNDFND   UNDFD    32         5.2 
    19.80    65       126.10        2.42        1.92        2.60    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.15    66       104.68        2.48        2.37        2.63    silty sand to sandy silt      50-60    36-38    33   UNDEFINED 
    20.45    67        35.75        1.52        4.24        2.66       silty clay to clay         UNDFND   UNDFD    23         2.1 
    20.75    68        29.61        1.56        5.27        2.69              clay                UNDFND   UNDFD    28         1.7 
    21.05    69        19.51        0.76        3.91        2.72       silty clay to clay         UNDFND   UNDFD    12         1.0 
    21.35    70        51.59        2.44        4.73        2.75       silty clay to clay         UNDFND   UNDFD    33         3.1 
    21.65    71       183.98        4.92        2.67        2.78    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       284.59        4.66        1.64        2.81       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.25    73       178.65        2.05        1.15        2.83       sand to silty sand         60-70    38-40    43   UNDEFINED 
    22.55    74        37.16        1.16        3.11        2.86    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    22.85    75        32.94        1.51        4.59        2.89       silty clay to clay         UNDFND   UNDFD    21         1.8 
    23.15    76        30.33        1.31        4.33        2.92       silty clay to clay         UNDFND   UNDFD    19         1.7 
    23.45    77        40.64        2.27        5.57        2.95              clay                UNDFND   UNDFD    39         2.4 
    23.75    78        49.14        2.50        5.08        2.98              clay                UNDFND   UNDFD    47         2.9 
    24.05    79        58.91        2.43        4.12        3.00    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    24.35    80        46.35        2.11        4.55        3.03       silty clay to clay         UNDFND   UNDFD    30         2.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        43.88        2.01        4.57        3.06       silty clay to clay         UNDFND   UNDFD    28         2.6 
    24.95    82        49.09        2.41        4.90        3.09       silty clay to clay         UNDFND   UNDFD    31         2.9 
    25.25    83        41.14        2.00        4.87        3.12       silty clay to clay         UNDFND   UNDFD    26         2.4 
    25.60    84        45.40        2.28        5.01        3.15              clay                UNDFND   UNDFD    43         2.6 
    25.90    85        35.27        1.95        5.52        3.18              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        29.36        1.41        4.82        3.21              clay                UNDFND   UNDFD    28         1.6 
    26.55    87        27.94        1.59        5.70        3.24              clay                UNDFND   UNDFD    27         1.5 
    26.85    88        36.55        2.29        6.28        3.27              clay                UNDFND   UNDFD    35         2.0 
    27.15    89       144.06        2.95        2.05        3.30    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    27.45    90       276.73        2.43        0.88        3.32              sand                70-80    40-42   >50   UNDEFINED 
    27.75    91       155.74        5.46        3.51        3.35    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.0 
    28.05    92       162.70        4.92        3.03        3.38    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       224.38        5.18        2.31        3.41    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    28.65    94       156.75        5.65        3.60        3.44     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    28.95    95       316.45        7.30        2.31        3.47    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    29.25    96       221.44        5.16        2.33        3.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    29.55    97       292.69        6.53        2.23        3.52       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    29.85    98       304.81        7.81        2.56        3.55    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    30.15    99       185.34        5.18        2.80        3.58    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100       172.86        4.09        2.37        3.61    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.75   101        72.03        2.46        3.42        3.64    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    31.05   102        45.82        1.71        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    31.35   103       145.21        2.81        1.93        3.69    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    31.65   104       129.56        3.25        2.51        3.72    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    32.00   105       106.14        3.35        3.16        3.75    sandy silt to clayey silt     UNDFND   UNDFD    41         6.6 
    32.30   106        33.99        1.49        4.39        3.78       silty clay to clay         UNDFND   UNDFD    22         1.8 
    32.60   107        27.13        1.05        3.88        3.81       silty clay to clay         UNDFND   UNDFD    17         1.3 
    32.95   108        24.39        0.93        3.79        3.84       silty clay to clay         UNDFND   UNDFD    16         1.1 
    33.25   109        24.87        0.93        3.75        3.87       silty clay to clay         UNDFND   UNDFD    16         1.2 
    33.55   110        27.90        1.14        4.09        3.90       silty clay to clay         UNDFND   UNDFD    18         1.4 
    33.85   111        31.44        0.89        2.82        3.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    34.15   112        40.50        1.37        3.38        3.96    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    34.45   113       149.32        3.39        2.27        3.99    silty sand to sandy silt      50-60    36-38    48   UNDEFINED 
    34.75   114       195.25        4.02        2.06        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       184.39        3.78        2.05        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.35   116       178.86        3.01        1.68        4.07       sand to silty sand         60-70    36-38    43   UNDEFINED 
    35.65   117       166.93        4.09        2.45        4.10    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       293.52        6.35        2.16        4.13       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    36.25   119       203.09        2.92        1.44        4.16       sand to silty sand         60-70    36-38    49   UNDEFINED 
    36.55   120        89.66        2.95        3.29        4.18    sandy silt to clayey silt     UNDFND   UNDFD    34         5.5 
    36.85   121       284.22        2.34        0.82        4.21              sand                70-80    38-40   >50   UNDEFINED 
    37.15   122        36.08        1.23        3.42        4.24    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

F
ig

u
re  A

-21d



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       101.45        3.10        3.05        4.27    sandy silt to clayey silt     UNDFND   UNDFD    39         6.2 
    37.75   124       194.66        3.85        1.98        4.30    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.05   125        83.68        4.24        5.07        4.33   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       220.43        4.73        2.14        4.36    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.70   127        46.37        1.29        2.78        4.39    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    39.00   128       205.41        4.99        2.43        4.42    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.35   129       242.22        5.49        2.27        4.45    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    39.65   130        78.54        4.06        5.17        4.48   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        98.93        3.91        3.96        4.50    clayey silt to silty clay     UNDFND   UNDFD    47         6.0 
    40.25   132       241.09        5.40        2.24        4.53    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    40.55   133       283.46        6.92        2.44        4.56    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.85   134       243.92        6.92        2.84        4.59    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    41.15   135        99.59        2.95        2.96        4.62    sandy silt to clayey silt     UNDFND   UNDFD    38         6.1 
    41.45   136        48.78        1.29        2.65        4.65    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    41.75   137        46.78        1.61        3.44        4.67    clayey silt to silty clay     UNDFND   UNDFD    22         2.5 
    42.05   138        37.42        1.22        3.27        4.70    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    42.35   139        41.42        1.36        3.29        4.73    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    42.65   140        56.91        1.74        3.07        4.76    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
    42.95   141        53.32        1.97        3.70        4.79    clayey silt to silty clay     UNDFND   UNDFD    26         2.9 
    43.25   142       121.91        5.49        4.51        4.82   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        62.84        3.38        5.37        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.85   144        44.82        1.97        4.39        4.87       silty clay to clay         UNDFND   UNDFD    29         2.4 
    44.15   145        47.98        1.57        3.26        4.90    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    44.45   146        39.48        1.21        3.06        4.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.0 
    44.80   147        42.47        1.55        3.65        4.96    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    45.10   148        49.22        1.82        3.70        4.99    clayey silt to silty clay     UNDFND   UNDFD    24         2.6 
    45.40   149        61.08        2.67        4.37        5.02    clayey silt to silty clay     UNDFND   UNDFD    29         3.4 
    45.75   150       144.76        2.88        1.99        5.05    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-22a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   :03/28/2008 
    On Site Loc: HOV Connector                             Cone Used  :30 ton 
    Job No.    : CPT-08-007                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       216.40        0.96        0.45        0.03              sand                  >90      >48    41   UNDEFINED 
     0.60     2       148.05        1.98        1.34        0.09       sand to silty sand           >90      >48    35   UNDEFINED 
     0.95     3        36.63        1.61        4.41        0.15       silty clay to clay         UNDFND   UNDFD    23         2.4 
     1.25     4        33.72        1.28        3.79        0.22    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     1.55     5        64.49        1.68        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.85     6        33.60        0.75        2.22        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     2.15     7        18.31        0.61        3.34        0.39    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     2.45     8         9.44        0.34        3.64        0.45              clay                UNDFND   UNDFD     9          .5 
     2.75     9        31.55        0.69        2.20        0.51    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     3.05    10        72.20        1.06        1.46        0.57    silty sand to sandy silt      60-70    42-44    23   UNDEFINED 
     3.35    11        64.99        0.86        1.32        0.61    silty sand to sandy silt      60-70    40-42    21   UNDEFINED 
     3.65    12        11.54        0.42        3.62        0.64              clay                UNDFND   UNDFD    11          .7 
     3.95    13         8.86        0.32        3.62        0.67              clay                UNDFND   UNDFD     8          .5 
     4.25    14        10.13        0.32        3.12        0.69       silty clay to clay         UNDFND   UNDFD     6          .6 
     4.55    15        15.04        0.48        3.21        0.72       silty clay to clay         UNDFND   UNDFD    10          .9 
     4.85    16        11.13        0.43        3.88        0.75              clay                UNDFND   UNDFD    11          .6 
     5.15    17        13.23        0.46        3.47        0.78       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.45    18        13.02        0.42        3.24        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19        14.38        0.64        4.45        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        39.97        1.00        2.49        0.86    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     6.40    21        52.08        1.27        2.44        0.89    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
     6.70    22        15.80        0.47        2.97        0.93    clayey silt to silty clay     UNDFND   UNDFD     8          .9 
     7.00    23        15.40        0.37        2.40        0.95    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     7.35    24        33.74        1.09        3.22        0.98    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     7.65    25        46.17        1.13        2.44        1.02    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     7.95    26        16.16        0.72        4.48        1.04              clay                UNDFND   UNDFD    15          .9 
     8.25    27        17.66        1.02        5.79        1.07              clay                UNDFND   UNDFD    17         1.0 
     8.55    28        20.56        1.25        6.08        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        45.96        1.48        3.22        1.13    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.15    30        84.14        1.39        1.65        1.16    silty sand to sandy silt      50-60    38-40    27   UNDEFINED 
     9.45    31        18.11        0.61        3.39        1.19    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
     9.75    32        28.07        0.69        2.46        1.21    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
    10.05    33       121.53        1.87        1.54        1.24       sand to silty sand         60-70    40-42    29   UNDEFINED 
    10.35    34       162.61        2.22        1.37        1.27       sand to silty sand         70-80    42-44    39   UNDEFINED 
    10.65    35        82.46        1.50        1.82        1.30    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    10.95    36        18.02        0.51        2.83        1.33    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    11.25    37        14.18        0.44        3.09        1.36       silty clay to clay         UNDFND   UNDFD     9          .7 
    11.55    38        22.16        0.78        3.51        1.38    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.90        2.08        3.59        1.41    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    12.15    40        18.74        0.61        3.27        1.44    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    12.45    41        82.92        1.54        1.86        1.47    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    12.80    42        60.95        1.26        2.07        1.50    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    13.10    43        18.19        0.72        3.96        1.53       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.40    44        27.22        1.09        4.01        1.56       silty clay to clay         UNDFND   UNDFD    17         1.6 
    13.75    45        22.13        0.96        4.33        1.59              clay                UNDFND   UNDFD    21         1.2 
    14.05    46        58.74        1.44        2.45        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.35    47        77.98        1.64        2.11        1.65    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    14.65    48        72.15        1.76        2.43        1.68    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    14.95    49        62.49        1.51        2.42        1.70    sandy silt to clayey silt     UNDFND   UNDFD    24         3.9 
    15.25    50        25.22        1.09        4.32        1.73       silty clay to clay         UNDFND   UNDFD    16         1.4 
    15.55    51        36.25        1.53        4.22        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        51.84        2.38        4.59        1.79       silty clay to clay         UNDFND   UNDFD    33         3.2 
    16.15    53       107.86        2.72        2.52        1.82    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    16.45    54       202.76        3.78        1.87        1.85       sand to silty sand         70-80    40-42    49   UNDEFINED 
    16.75    55       138.33        2.65        1.92        1.87    silty sand to sandy silt      60-70    38-40    44   UNDEFINED 
    17.05    56       100.37        2.43        2.42        1.90    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    17.35    57        25.59        1.26        4.94        1.93              clay                UNDFND   UNDFD    25         1.4 
    17.65    58        34.30        1.82        5.31        1.96              clay                UNDFND   UNDFD    33         2.0 
    17.95    59        39.10        1.73        4.42        1.99       silty clay to clay         UNDFND   UNDFD    25         2.3 
    18.25    60        38.65        1.56        4.03        2.02    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    18.55    61        34.27        1.50        4.37        2.04       silty clay to clay         UNDFND   UNDFD    22         2.0 
    18.85    62        25.51        1.25        4.89        2.07              clay                UNDFND   UNDFD    24         1.4 
    19.20    63        23.04        0.85        3.71        2.10       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        44.90        1.96        4.37        2.13       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.80    65        50.87        2.44        4.79        2.16       silty clay to clay         UNDFND   UNDFD    32         3.1 
    20.15    66        37.85        1.98        5.22        2.19              clay                UNDFND   UNDFD    36         2.2 
    20.45    67        28.16        1.29        4.58        2.22              clay                UNDFND   UNDFD    27         1.6 
    20.75    68        42.73        2.05        4.80        2.25       silty clay to clay         UNDFND   UNDFD    27         2.5 
    21.05    69        31.04        1.80        5.81        2.28              clay                UNDFND   UNDFD    30         1.7 
    21.35    70        27.73        1.31        4.73        2.31              clay                UNDFND   UNDFD    27         1.5 
    21.65    71        26.57        1.33        4.99        2.34              clay                UNDFND   UNDFD    25         1.4 
    21.95    72        21.70        0.81        3.75        2.37       silty clay to clay         UNDFND   UNDFD    14         1.1 
    22.25    73        30.80        1.36        4.41        2.39       silty clay to clay         UNDFND   UNDFD    20         1.7 
    22.55    74        95.42        3.88        4.06        2.42    clayey silt to silty clay     UNDFND   UNDFD    46         6.0 
    22.85    75        63.37        2.47        3.90        2.45    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    23.15    76       196.07        2.70        1.38        2.48       sand to silty sand         70-80    40-42    47   UNDEFINED 
    23.45    77       239.29        4.55        1.90        2.51       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    23.75    78       255.20        2.71        1.06        2.54              sand                80-90    40-42    49   UNDEFINED 
    24.05    79       158.51        3.65        2.30        2.56    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80       149.73        2.50        1.67        2.59       sand to silty sand         60-70    38-40    36   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       103.90        3.48        3.35        2.62    sandy silt to clayey silt     UNDFND   UNDFD    40         6.6 
    24.95    82       226.47        5.02        2.22        2.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    25.25    83       233.29        4.22        1.81        2.68       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    25.60    84       190.99        5.45        2.86        2.71    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    25.90    85       225.64        5.62        2.49        2.74    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    26.20    86        93.86        3.01        3.20        2.77    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    26.55    87        40.37        1.25        3.11        2.80    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    26.85    88        41.22        0.99        2.41        2.83    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    27.15    89       133.06        2.15        1.62        2.86       sand to silty sand         50-60    36-38    32   UNDEFINED 
    27.45    90       100.53        2.07        2.06        2.88    silty sand to sandy silt      50-60    34-36    32   UNDEFINED 
    27.75    91        57.92        1.80        3.11        2.91    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    28.05    92        37.83        1.33        3.52        2.94    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    28.35    93        23.96        0.86        3.60        2.97    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    28.65    94        23.41        0.89        3.79        3.00       silty clay to clay         UNDFND   UNDFD    15         1.1 
    28.95    95        23.63        0.81        3.44        3.03    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    29.25    96        22.55        0.82        3.64        3.05       silty clay to clay         UNDFND   UNDFD    14         1.1 
    29.55    97        21.59        0.88        4.06        3.08       silty clay to clay         UNDFND   UNDFD    14         1.0 
    29.85    98        22.18        0.77        3.45        3.11    clayey silt to silty clay     UNDFND   UNDFD    11         1.0 
    30.15    99        37.59        1.04        2.77        3.14    sandy silt to clayey silt     UNDFND   UNDFD    14         2.1 
    30.45   100       106.00        2.43        2.29        3.17    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    30.75   101       114.31        3.36        2.94        3.20    sandy silt to clayey silt     UNDFND   UNDFD    44         7.2 
    31.05   102       139.99        2.63        1.88        3.22    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.35   103       112.41        3.46        3.08        3.25    sandy silt to clayey silt     UNDFND   UNDFD    43         7.0 
    31.65   104       148.84        2.83        1.90        3.28    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    32.00   105       128.25        3.49        2.72        3.31    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-23a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/01/2008 
    On Site Loc: CPT-08-008                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 30.83989 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       317.32        3.23        1.02        0.03              sand                  >90    UNDFD   >50   UNDEFINED 
     0.60     2       284.69        3.39        1.19        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       174.65        3.27        1.87        0.15       sand to silty sand           >90      >48    42   UNDEFINED 
     1.25     4       106.28        2.30        2.16        0.22    silty sand to sandy silt        >90    46-48    34   UNDEFINED 
     1.55     5        55.47        1.86        3.36        0.28    clayey silt to silty clay     UNDFND   UNDFD    27         3.6 
     1.85     6       102.04        3.91        3.83        0.33    clayey silt to silty clay     UNDFND   UNDFD    49         6.7 
     2.15     7       109.15        3.36        3.08        0.39    sandy silt to clayey silt     UNDFND   UNDFD    42         7.2 
     2.45     8        97.11        3.13        3.22        0.45    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.75     9       129.81        3.40        2.62        0.51    silty sand to sandy silt      80-90    44-46    41   UNDEFINED 
     3.05    10       111.34        2.96        2.66        0.57    sandy silt to clayey silt     UNDFND   UNDFD    43         7.3 
     3.35    11        55.24        2.33        4.22        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        49.76        2.17        4.35        0.69       silty clay to clay         UNDFND   UNDFD    32         3.2 
     3.95    13        96.84        2.55        2.63        0.75    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     4.25    14        43.32        2.14        4.94        0.81              clay                UNDFND   UNDFD    41         2.8 
     4.55    15        29.77        1.42        4.78        0.87              clay                UNDFND   UNDFD    29         1.9 
     4.85    16       103.20        2.55        2.47        0.93    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.15    17       104.66        2.36        2.26        0.98    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.45    18        50.64        1.80        3.55        1.04    clayey silt to silty clay     UNDFND   UNDFD    24         3.3 
     5.75    19        79.14        1.87        2.36        1.10    sandy silt to clayey silt     UNDFND   UNDFD    30         5.2 
     6.05    20        45.48        1.82        4.00        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.40    21        23.42        0.99        4.22        1.23       silty clay to clay         UNDFND   UNDFD    15         1.4 
     6.70    22        19.08        0.89        4.66        1.29              clay                UNDFND   UNDFD    18         1.1 
     7.00    23        18.32        0.95        5.20        1.35              clay                UNDFND   UNDFD    18         1.1 
     7.35    24        22.28        1.16        5.19        1.41              clay                UNDFND   UNDFD    21         1.3 
     7.65    25        29.23        1.46        5.01        1.48              clay                UNDFND   UNDFD    28         1.8 
     7.95    26        21.33        1.29        6.07        1.54              clay                UNDFND   UNDFD    20         1.3 
     8.25    27        47.64        2.14        4.50        1.59       silty clay to clay         UNDFND   UNDFD    30         3.0 
     8.55    28       221.16        2.65        1.20        1.65              sand                80-90    42-44    42   UNDEFINED 
     8.85    29        39.56        1.59        4.02        1.71    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.15    30        35.53        1.19        3.36        1.77    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
     9.45    31        24.82        0.88        3.55        1.83    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     9.75    32        42.57        1.26        2.95        1.87    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.05    33        90.03        1.63        1.81        1.90    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    10.35    34        42.78        1.27        2.96        1.93    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.65    35        12.07        0.61        5.04        1.95              clay                UNDFND   UNDFD    12          .6 
    10.95    36        14.80        0.66        4.43        1.98              clay                UNDFND   UNDFD    14          .8 
    11.25    37        10.69        0.50        4.69        2.01              clay                UNDFND   UNDFD    10          .5 
    11.55    38         9.83        0.44        4.44        2.04              clay                UNDFND   UNDFD     9          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        12.25        0.54        4.44        2.07              clay                UNDFND   UNDFD    12          .6 
    12.15    40        22.75        1.01        4.45        2.10              clay                UNDFND   UNDFD    22         1.3 
    12.45    41        14.68        0.63        4.27        2.12              clay                UNDFND   UNDFD    14          .8 
    12.80    42        12.86        0.56        4.32        2.15              clay                UNDFND   UNDFD    12          .6 
    13.10    43        14.12        0.58        4.09        2.19              clay                UNDFND   UNDFD    14          .7 
    13.40    44        13.63        0.50        3.65        2.21       silty clay to clay         UNDFND   UNDFD     9          .7 
    13.75    45        17.72        0.69        3.89        2.24       silty clay to clay         UNDFND   UNDFD    11         1.0 
    14.05    46        19.72        0.86        4.35        2.27              clay                UNDFND   UNDFD    19         1.1 
    14.35    47        20.11        0.91        4.52        2.30              clay                UNDFND   UNDFD    19         1.1 
    14.65    48        55.24        1.26        2.28        2.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.4 
    14.95    49        48.93        1.49        3.04        2.36    sandy silt to clayey silt     UNDFND   UNDFD    19         3.0 
    15.25    50        24.62        1.53        6.20        2.39              clay                UNDFND   UNDFD    24         1.4 
    15.55    51        28.65        1.48        5.15        2.42              clay                UNDFND   UNDFD    27         1.7 
    15.85    52        46.69        1.58        3.39        2.44    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
    16.15    53        42.68        1.80        4.21        2.47       silty clay to clay         UNDFND   UNDFD    27         2.6 
    16.45    54        35.11        1.46        4.17        2.50       silty clay to clay         UNDFND   UNDFD    22         2.1 
    16.75    55        51.15        1.43        2.79        2.53    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    17.05    56        77.09        1.67        2.16        2.56    silty sand to sandy silt      40-50    34-36    25   UNDEFINED 
    17.35    57        75.95        1.93        2.54        2.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    17.65    58        29.92        1.41        4.70        2.61              clay                UNDFND   UNDFD    29         1.7 
    17.95    59        33.00        1.79        5.42        2.64              clay                UNDFND   UNDFD    32         1.9 
    18.25    60        62.66        2.61        4.16        2.67    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    18.55    61        18.58        1.01        5.45        2.70              clay                UNDFND   UNDFD    18          .9 
    18.85    62        45.21        2.05        4.54        2.73       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.20    63       158.20        3.51        2.22        2.76    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    19.50    64       152.38        4.01        2.63        2.79    silty sand to sandy silt      60-70    38-40    49   UNDEFINED 
    19.80    65       229.45        4.96        2.16        2.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    20.15    66       126.43        3.42        2.71        2.85    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.45    67        37.10        1.83        4.94        2.88              clay                UNDFND   UNDFD    36         2.2 
    20.75    68       171.97        4.77        2.77        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.05    69       229.56        6.06        2.64        2.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    21.35    70       188.98        5.27        2.79        2.96    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.65    71       166.90        4.70        2.81        2.99    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       136.64        4.43        3.25        3.02    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    22.25    73        39.86        2.33        5.84        3.05              clay                UNDFND   UNDFD    38         2.3 
    22.55    74        34.00        2.05        6.03        3.08              clay                UNDFND   UNDFD    33         1.9 
    22.85    75        59.66        2.21        3.71        3.11    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    23.15    76       160.88        3.05        1.89        3.13    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.45    77       169.77        4.07        2.40        3.16    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.75    78       203.90        5.53        2.71        3.19    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    24.05    79       181.16        5.03        2.77        3.22    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80        36.69        1.77        4.82        3.25              clay                UNDFND   UNDFD    35         2.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        28.63        1.36        4.73        3.28              clay                UNDFND   UNDFD    27         1.5 
    24.95    82        29.79        1.24        4.16        3.30       silty clay to clay         UNDFND   UNDFD    19         1.6 
    25.25    83        36.03        1.65        4.58        3.33       silty clay to clay         UNDFND   UNDFD    23         2.0 
    25.60    84        32.99        1.63        4.93        3.36              clay                UNDFND   UNDFD    32         1.8 
    25.90    85        26.08        1.38        5.31        3.39              clay                UNDFND   UNDFD    25         1.4 
    26.20    86        28.70        1.63        5.66        3.42              clay                UNDFND   UNDFD    27         1.5 
    26.55    87        26.79        1.45        5.41        3.45              clay                UNDFND   UNDFD    26         1.4 
    26.85    88        27.43        1.55        5.64        3.48              clay                UNDFND   UNDFD    26         1.4 
    27.15    89        24.58        1.33        5.41        3.51              clay                UNDFND   UNDFD    24         1.2 
    27.45    90        30.17        1.56        5.19        3.54              clay                UNDFND   UNDFD    29         1.6 
    27.75    91        19.23        1.02        5.32        3.57              clay                UNDFND   UNDFD    18          .9 
    28.05    92        29.02        1.14        3.94        3.60       silty clay to clay         UNDFND   UNDFD    19         1.5 
    28.35    93       105.53        1.62        1.54        3.62       sand to silty sand         40-50    34-36    25   UNDEFINED 
    28.65    94        30.76        1.39        4.51        3.65       silty clay to clay         UNDFND   UNDFD    20         1.6 
    28.95    95        91.03        2.02        2.22        3.68    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    29.25    96        49.59        2.27        4.58        3.71       silty clay to clay         UNDFND   UNDFD    32         2.9 
    29.55    97        32.21        2.01        6.24        3.74              clay                UNDFND   UNDFD    31         1.7 
    29.85    98        25.46        1.50        5.87        3.77              clay                UNDFND   UNDFD    24         1.3 
    30.15    99        24.99        1.00        3.98        3.79       silty clay to clay         UNDFND   UNDFD    16         1.2 
    30.45   100        57.94        1.52        2.63        3.82    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    30.75   101       182.64        3.08        1.69        3.85       sand to silty sand         60-70    36-38    44   UNDEFINED 
    31.05   102       304.83        2.25        0.74        3.88              sand                70-80    38-40   >50   UNDEFINED 
    31.35   103       191.91        3.15        1.64        3.91       sand to silty sand         60-70    36-38    46   UNDEFINED 
    31.65   104       309.81        7.76        2.51        3.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.00   105       132.49        5.06        3.82        3.97    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    32.30   106       261.51        4.25        1.63        4.00       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    32.60   107       180.06        3.81        2.11        4.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    32.95   108        92.84        2.93        3.15        4.06    sandy silt to clayey silt     UNDFND   UNDFD    36         5.7 
    33.25   109       143.35        3.24        2.26        4.09    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
    33.55   110        37.99        1.65        4.34        4.12       silty clay to clay         UNDFND   UNDFD    24         2.0 
    33.85   111        84.92        2.33        2.75        4.14    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    34.15   112       195.34        4.57        2.34        4.17    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       134.08        3.88        2.90        4.20    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    34.75   114        68.75        2.67        3.89        4.23    clayey silt to silty clay     UNDFND   UNDFD    33         4.1 
    35.05   115        31.48        1.18        3.75        4.26    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    35.35   116        27.43        0.99        3.61        4.29    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.65   117        26.74        0.97        3.62        4.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.95   118        28.14        1.12        3.98        4.34       silty clay to clay         UNDFND   UNDFD    18         1.4 
    36.25   119        25.84        0.90        3.47        4.37    clayey silt to silty clay     UNDFND   UNDFD    12         1.2 
    36.55   120        33.59        1.22        3.65        4.40    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    36.85   121        53.41        1.86        3.48        4.43    clayey silt to silty clay     UNDFND   UNDFD    26         3.0 
    37.15   122       177.85        3.50        1.97        4.46    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       184.03        4.24        2.31        4.48    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.75   124       147.66        4.37        2.96        4.51    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.3 
    38.05   125       188.81        4.20        2.22        4.54    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.40   126       279.50        7.41        2.65        4.57    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    38.70   127       236.16        6.36        2.69        4.60    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.00   128       165.57        6.23        3.76        4.63     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       372.47        2.81        0.75        4.66      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    39.65   130       109.59        2.43        2.22        4.69    silty sand to sandy silt      40-50    32-34    35   UNDEFINED 
    39.95   131       181.83        4.81        2.64        4.72    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    40.25   132       367.72        4.34        1.18        4.75              sand                80-90    38-40   >50   UNDEFINED 
    40.55   133       372.43        6.20        1.66        4.78       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    40.85   134       356.93        5.62        1.58        4.80       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    41.15   135       235.11        4.02        1.71        4.83       sand to silty sand         60-70    36-38   >50   UNDEFINED 
    41.45   136       115.16        3.79        3.29        4.86    sandy silt to clayey silt     UNDFND   UNDFD    44         7.1 
    41.75   137       106.79        6.18        5.79        4.89   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138       181.15        4.74        2.61        4.92    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.35   139        65.23        3.56        5.45        4.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.65   140       225.04        6.72        2.99        4.97    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.95   141       235.00        7.51        3.20        5.00     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    43.25   142       267.68        5.61        2.10        5.03       sand to silty sand         70-80    36-38   >50   UNDEFINED 
    43.55   143       155.70        4.77        3.06        5.06    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.8 
    43.85   144       140.77        4.76        3.38        5.09    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    44.15   145        41.24        2.02        4.89        5.12              clay                UNDFND   UNDFD    40         2.1 
    44.45   146        37.43        1.46        3.90        5.14    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    44.80   147        36.25        1.47        4.06        5.18       silty clay to clay         UNDFND   UNDFD    23         1.8 
    45.10   148        65.19        2.24        3.44        5.21    clayey silt to silty clay     UNDFND   UNDFD    31         3.7 
    45.40   149        40.22        1.12        2.78        5.23    sandy silt to clayey silt     UNDFND   UNDFD    15         2.0 
    45.75   150        66.48        1.28        1.93        5.27    silty sand to sandy silt        <40      <30    21   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-24a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-009                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       176.67        1.34        0.76        0.03              sand                  >90      >48    34   UNDEFINED 
     0.60     2       110.06        1.54        1.40        0.09       sand to silty sand           >90      >48    26   UNDEFINED 
     0.95     3        22.26        0.92        4.15        0.15       silty clay to clay         UNDFND   UNDFD    14         1.4 
     1.25     4        38.08        1.47        3.86        0.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.5 
     1.55     5        24.56        0.72        2.93        0.28    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     1.85     6        20.87        0.82        3.92        0.33       silty clay to clay         UNDFND   UNDFD    13         1.3 
     2.15     7        14.98        0.61        4.09        0.39              clay                UNDFND   UNDFD    14          .9 
     2.45     8        49.86        0.76        1.53        0.45    silty sand to sandy silt      50-60    40-42    16   UNDEFINED 
     2.75     9        18.88        0.39        2.08        0.51    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     3.05    10        18.26        0.78        4.29        0.57              clay                UNDFND   UNDFD    17         1.1 
     3.35    11        23.79        0.87        3.67        0.61       silty clay to clay         UNDFND   UNDFD    15         1.5 
     3.65    12        56.98        0.72        1.26        0.64    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.95    13        77.32        0.97        1.25        0.67    silty sand to sandy silt      60-70    40-42    25   UNDEFINED 
     4.25    14        49.19        0.71        1.44        0.69    silty sand to sandy silt      50-60    38-40    16   UNDEFINED 
     4.55    15        10.70        0.27        2.52        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16         9.98        0.34        3.45        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17         9.53        0.38        4.04        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         7.31        0.31        4.30        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         8.33        0.34        4.09        0.84              clay                UNDFND   UNDFD     8          .4 
     6.05    20        12.40        0.63        5.05        0.86              clay                UNDFND   UNDFD    12          .7 
     6.40    21        10.39        0.38        3.68        0.89              clay                UNDFND   UNDFD    10          .6 
     6.70    22        12.52        0.52        4.17        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        14.35        0.67        4.70        0.95              clay                UNDFND   UNDFD    14          .8 
     7.35    24        14.78        0.48        3.25        0.98       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.65    25        12.39        0.33        2.65        1.02    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     7.95    26        13.31        0.52        3.90        1.04              clay                UNDFND   UNDFD    13          .7 
     8.25    27        34.75        1.37        3.94        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
     8.55    28        53.92        2.35        4.35        1.10       silty clay to clay         UNDFND   UNDFD    34         3.4 
     8.85    29        33.92        1.08        3.17        1.13    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     9.15    30        18.05        1.14        6.32        1.16              clay                UNDFND   UNDFD    17         1.0 
     9.45    31        29.51        1.48        5.02        1.19              clay                UNDFND   UNDFD    28         1.8 
     9.75    32        31.42        1.31        4.16        1.21       silty clay to clay         UNDFND   UNDFD    20         1.9 
    10.05    33        70.50        1.19        1.69        1.24    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
    10.35    34        24.79        0.79        3.20        1.27    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    10.65    35        44.75        1.01        2.26        1.30    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
    10.95    36       116.99        1.53        1.30        1.33       sand to silty sand         60-70    40-42    28   UNDEFINED 
    11.25    37        87.31        1.36        1.56        1.36    silty sand to sandy silt      50-60    38-40    28   UNDEFINED 
    11.55    38        19.08        0.79        4.16        1.38       silty clay to clay         UNDFND   UNDFD    12         1.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        60.44        1.67        2.76        1.41    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    12.15    40        99.25        2.42        2.44        1.44    silty sand to sandy silt      60-70    38-40    32   UNDEFINED 
    12.45    41        47.95        1.73        3.61        1.47    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    12.80    42        15.69        0.72        4.57        1.50              clay                UNDFND   UNDFD    15          .8 
    13.10    43        16.90        0.76        4.48        1.53              clay                UNDFND   UNDFD    16          .9 
    13.40    44        22.82        0.95        4.16        1.56       silty clay to clay         UNDFND   UNDFD    15         1.3 
    13.75    45        88.21        2.42        2.74        1.59    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    14.05    46       212.87        2.47        1.16        1.62              sand                80-90    42-44    41   UNDEFINED 
    14.35    47       166.63        1.83        1.10        1.65       sand to silty sand         70-80    40-42    40   UNDEFINED 
    14.65    48        35.55        0.96        2.71        1.68    sandy silt to clayey silt     UNDFND   UNDFD    14         2.1 
    14.95    49        27.45        0.85        3.11        1.70    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
    15.25    50        69.66        2.81        4.03        1.73    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    15.55    51        78.70        3.02        3.84        1.76    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    15.85    52        99.36        2.61        2.63        1.79    sandy silt to clayey silt     UNDFND   UNDFD    38         6.4 
    16.15    53       107.93        1.96        1.82        1.82    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    16.45    54        57.10        2.58        4.52        1.85       silty clay to clay         UNDFND   UNDFD    36         3.5 
    16.75    55        18.35        1.12        6.10        1.87              clay                UNDFND   UNDFD    18         1.0 
    17.05    56       142.23        2.50        1.76        1.90    silty sand to sandy silt      60-70    38-40    45   UNDEFINED 
    17.35    57       302.62        2.91        0.96        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       359.93        2.22        0.62        1.96      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.95    59       357.37        1.09        0.31        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       345.25        0.96        0.28        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       350.09        1.07        0.31        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       348.41        1.16        0.33        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       205.38        1.35        0.66        2.10              sand                70-80    40-42    39   UNDEFINED 
    19.50    64        31.89        1.24        3.88        2.13       silty clay to clay         UNDFND   UNDFD    20         1.8 
    19.80    65        36.97        1.68        4.55        2.16       silty clay to clay         UNDFND   UNDFD    24         2.2 
    20.15    66        36.07        1.72        4.78        2.19              clay                UNDFND   UNDFD    35         2.1 
    20.45    67       129.77        2.38        1.83        2.22    silty sand to sandy silt      60-70    38-40    41   UNDEFINED 
    20.75    68        86.11        1.28        1.49        2.25    silty sand to sandy silt      50-60    36-38    27   UNDEFINED 
    21.05    69        35.09        0.95        2.71        2.28    sandy silt to clayey silt     UNDFND   UNDFD    13         2.0 
    21.35    70        33.27        1.08        3.24        2.31    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    21.65    71        27.00        0.87        3.21        2.34    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    21.95    72        32.72        1.31        4.01        2.37       silty clay to clay         UNDFND   UNDFD    21         1.8 
    22.25    73        35.45        1.81        5.09        2.39              clay                UNDFND   UNDFD    34         2.0 
    22.55    74        70.72        2.93        4.14        2.42    clayey silt to silty clay     UNDFND   UNDFD    34         4.4 
    22.85    75        47.99        2.14        4.45        2.45       silty clay to clay         UNDFND   UNDFD    31         2.9 
    23.15    76        28.22        1.25        4.43        2.48       silty clay to clay         UNDFND   UNDFD    18         1.5 
    23.45    77        26.78        1.07        4.00        2.51       silty clay to clay         UNDFND   UNDFD    17         1.4 
    23.75    78        27.32        1.08        3.95        2.54       silty clay to clay         UNDFND   UNDFD    17         1.5 
    24.05    79        48.32        2.26        4.68        2.56       silty clay to clay         UNDFND   UNDFD    31         2.9 
    24.35    80        54.32        2.17        3.99        2.59    clayey silt to silty clay     UNDFND   UNDFD    26         3.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       103.75        3.23        3.11        2.62    sandy silt to clayey silt     UNDFND   UNDFD    40         6.5 
    24.95    82       326.66        2.89        0.88        2.65              sand                80-90    40-42   >50   UNDEFINED 
    25.25    83       182.41        4.15        2.28        2.68    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    25.60    84       163.72        3.76        2.30        2.71    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    25.90    85       100.74        2.70        2.68        2.74    sandy silt to clayey silt     UNDFND   UNDFD    39         6.3 
    26.20    86       166.32        2.91        1.75        2.77       sand to silty sand         60-70    38-40    40   UNDEFINED 
    26.55    87       200.53        2.78        1.38        2.80       sand to silty sand         70-80    38-40    48   UNDEFINED 
    26.85    88       160.88        3.75        2.33        2.83    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.15    89       286.40        4.04        1.41        2.86       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.45    90       206.49        4.04        1.95        2.88       sand to silty sand         70-80    38-40    49   UNDEFINED 
    27.75    91       139.13        2.57        1.85        2.91    silty sand to sandy silt      60-70    36-38    44   UNDEFINED 
    28.05    92        34.29        1.29        3.75        2.94    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    28.35    93        45.98        1.29        2.81        2.97    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    28.65    94       170.87        3.51        2.05        3.00    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.95    95       163.46        3.43        2.10        3.03    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.25    96        77.60        1.86        2.39        3.05    sandy silt to clayey silt     UNDFND   UNDFD    30         4.7 
    29.55    97        43.32        1.43        3.29        3.08    clayey silt to silty clay     UNDFND   UNDFD    21         2.5 
    29.85    98        24.11        0.91        3.76        3.11       silty clay to clay         UNDFND   UNDFD    15         1.2 
    30.15    99        24.52        0.95        3.87        3.14       silty clay to clay         UNDFND   UNDFD    16         1.2 
    30.45   100        24.94        0.85        3.42        3.17    clayey silt to silty clay     UNDFND   UNDFD    12         1.2 
    30.75   101        27.60        1.05        3.81        3.20       silty clay to clay         UNDFND   UNDFD    18         1.4 
    31.05   102        28.23        1.01        3.58        3.22    clayey silt to silty clay     UNDFND   UNDFD    14         1.4 
    31.35   103        75.49        1.43        1.90        3.25    silty sand to sandy silt      40-50    32-34    24   UNDEFINED 
    31.65   104        67.26        1.44        2.14        3.28    silty sand to sandy silt        <40    30-32    21   UNDEFINED 
    32.00   105        69.78        1.79        2.56        3.31    sandy silt to clayey silt     UNDFND   UNDFD    27         4.2 
    32.30   106       131.75        2.34        1.77        3.34    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.60   107       121.84        2.82        2.32        3.37    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    32.95   108       114.00        3.24        2.84        3.40    sandy silt to clayey silt     UNDFND   UNDFD    44         7.1 
    33.25   109       118.33        3.01        2.55        3.43    silty sand to sandy silt      50-60    34-36    38   UNDEFINED 
    33.55   110       143.40        2.65        1.85        3.46    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    33.85   111       120.94        2.56        2.12        3.49    silty sand to sandy silt      50-60    34-36    39   UNDEFINED 
    34.15   112       459.01        4.06        0.88        3.52      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    34.45   113       625.38        6.09        0.97        3.55      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    34.75   114       651.22        7.45        1.14        3.57              sand                  >90    42-44   >50   UNDEFINED 
    35.05   115       611.68        7.34        1.20        3.60              sand                  >90    42-44   >50   UNDEFINED 
    35.35   116       636.71        2.30        0.36        3.63      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.65   117       550.17        2.55        0.46        3.66      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.95   118       370.38        2.95        0.80        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       185.88        4.99        2.69        3.72    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    36.55   120       121.64        3.70        3.04        3.74    sandy silt to clayey silt     UNDFND   UNDFD    47         7.6 
    36.85   121       163.10        3.63        2.23        3.77    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.15   122       139.79        3.30        2.36        3.80    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       116.43        2.94        2.52        3.83    silty sand to sandy silt      50-60    34-36    37   UNDEFINED 
    37.75   124       130.60        3.39        2.60        3.86    silty sand to sandy silt      50-60    34-36    42   UNDEFINED 
    38.05   125       327.37        4.90        1.50        3.89       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    38.40   126       325.27        4.64        1.43        3.92              sand                80-90    40-42   >50   UNDEFINED 
    38.70   127       217.86        3.28        1.51        3.95       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    39.00   128        49.93        1.36        2.73        3.97    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    39.35   129        47.90        1.27        2.65        4.01    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    39.65   130        39.94        0.87        2.19        4.04    sandy silt to clayey silt     UNDFND   UNDFD    15         2.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

F
ig

u
re A

-24e



Figure A-25a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-013                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       221.69        1.21        0.54        0.03              sand                  >90      >48    42   UNDEFINED 
     0.60     2       152.50        1.28        0.84        0.09              sand                  >90      >48    29   UNDEFINED 
     0.95     3        37.31        1.44        3.86        0.15    clayey silt to silty clay     UNDFND   UNDFD    18         2.4 
     1.25     4       131.37        3.31        2.52        0.22    silty sand to sandy silt        >90      >48    42   UNDEFINED 
     1.55     5        62.35        2.98        4.78        0.28       silty clay to clay         UNDFND   UNDFD    40         4.1 
     1.85     6        60.18        3.00        4.98        0.33       silty clay to clay         UNDFND   UNDFD    38         3.9 
     2.15     7        36.81        1.72        4.67        0.39       silty clay to clay         UNDFND   UNDFD    24         2.4 
     2.45     8        38.49        1.74        4.51        0.45       silty clay to clay         UNDFND   UNDFD    25         2.5 
     2.75     9        34.86        1.55        4.44        0.51       silty clay to clay         UNDFND   UNDFD    22         2.2 
     3.05    10        30.49        1.20        3.93        0.57       silty clay to clay         UNDFND   UNDFD    19         1.9 
     3.35    11        32.88        1.11        3.38        0.61    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     3.65    12        39.30        0.98        2.48        0.64    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     3.95    13        73.07        0.83        1.13        0.67    silty sand to sandy silt      60-70    40-42    23   UNDEFINED 
     4.25    14        51.62        0.72        1.39        0.69    silty sand to sandy silt      50-60    38-40    16   UNDEFINED 
     4.55    15        10.53        0.32        3.02        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        11.70        0.41        3.51        0.75       silty clay to clay         UNDFND   UNDFD     7          .7 
     5.15    17         9.41        0.36        3.84        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         7.53        0.28        3.69        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         9.60        0.41        4.24        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20        10.03        0.43        4.30        0.86              clay                UNDFND   UNDFD    10          .5 
     6.40    21        11.42        0.39        3.41        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        12.43        0.64        5.13        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        12.24        0.53        4.32        0.95              clay                UNDFND   UNDFD    12          .7 
     7.35    24        11.49        0.53        4.62        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        13.00        0.40        3.09        1.02       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.95    26        11.21        0.31        2.79        1.04       silty clay to clay         UNDFND   UNDFD     7          .6 
     8.25    27        22.68        1.08        4.78        1.07              clay                UNDFND   UNDFD    22         1.4 
     8.55    28        63.75        1.09        1.71        1.10    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     8.85    29        18.14        0.71        3.90        1.13       silty clay to clay         UNDFND   UNDFD    12         1.0 
     9.15    30        23.23        1.25        5.37        1.16              clay                UNDFND   UNDFD    22         1.4 
     9.45    31        39.65        1.28        3.22        1.19    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.75    32        48.68        1.32        2.71        1.21    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.05    33        49.00        1.19        2.43        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.35    34        72.45        1.65        2.28        1.27    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    10.65    35        54.74        1.20        2.19        1.30    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    10.95    36        29.90        1.37        4.59        1.33       silty clay to clay         UNDFND   UNDFD    19         1.8 
    11.25    37        65.90        2.40        3.64        1.36    clayey silt to silty clay     UNDFND   UNDFD    32         4.2 
    11.55    38        31.44        1.21        3.86        1.38    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        24.01        0.84        3.48        1.41    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
    12.15    40        22.03        0.70        3.20        1.44    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        47.99        1.67        3.49        1.47    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    12.80    42        14.78        0.73        4.92        1.50              clay                UNDFND   UNDFD    14          .8 
    13.10    43        17.07        0.70        4.10        1.53              clay                UNDFND   UNDFD    16          .9 
    13.40    44        18.06        0.70        3.86        1.56       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.75    45        58.87        1.54        2.62        1.59    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.05    46       128.95        2.08        1.61        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       135.90        1.84        1.36        1.65       sand to silty sand         60-70    40-42    33   UNDEFINED 
    14.65    48        40.11        1.35        3.36        1.68    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    14.95    49        30.92        1.08        3.50        1.70    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    15.25    50       126.49        2.68        2.12        1.73    silty sand to sandy silt      60-70    38-40    40   UNDEFINED 
    15.55    51        79.67        1.40        1.76        1.76    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    15.85    52        66.65        1.33        2.00        1.79    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    16.15    53        74.04        1.18        1.60        1.82    silty sand to sandy silt      40-50    36-38    24   UNDEFINED 
    16.45    54        65.99        1.35        2.05        1.85    silty sand to sandy silt      40-50    34-36    21   UNDEFINED 
    16.75    55        42.30        2.20        5.20        1.87              clay                UNDFND   UNDFD    41         2.6 
    17.05    56        42.41        1.22        2.88        1.90    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    17.35    57       270.93        2.05        0.76        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       322.94        2.17        0.67        1.96              sand                  >90    42-44   >50   UNDEFINED 
    17.95    59       271.44        1.00        0.37        1.99      gravelly sand to sand       80-90    42-44    43   UNDEFINED 
    18.25    60       184.07        1.06        0.57        2.02              sand                70-80    40-42    35   UNDEFINED 
    18.55    61       240.92        1.31        0.54        2.04              sand                80-90    40-42    46   UNDEFINED 
    18.85    62       335.61        1.11        0.33        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       343.25        1.19        0.35        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       347.37        1.14        0.33        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       325.24        0.93        0.29        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       308.74        0.85        0.27        2.19      gravelly sand to sand       80-90    42-44    49   UNDEFINED 
    20.45    67       294.69        0.94        0.32        2.22      gravelly sand to sand       80-90    42-44    47   UNDEFINED 
    20.75    68       312.45        1.05        0.33        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       193.92        2.23        1.15        2.28              sand                70-80    40-42    37   UNDEFINED 
    21.35    70        85.13        1.54        1.81        2.31    silty sand to sandy silt      50-60    36-38    27   UNDEFINED 
    21.65    71        57.93        0.75        1.30        2.34    silty sand to sandy silt        <40    32-34    18   UNDEFINED 
    21.95    72        54.08        1.20        2.22        2.37    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    22.25    73        43.96        1.39        3.15        2.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.6 
    22.55    74        53.03        1.43        2.69        2.42    sandy silt to clayey silt     UNDFND   UNDFD    20         3.2 
    22.85    75        42.52        1.42        3.33        2.45    clayey silt to silty clay     UNDFND   UNDFD    20         2.5 
    23.15    76        29.27        1.07        3.65        2.48    clayey silt to silty clay     UNDFND   UNDFD    14         1.6 
    23.45    77        36.28        1.39        3.83        2.51    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
    23.75    78        22.25        0.73        3.27        2.54    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    24.05    79        28.59        0.88        3.07        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        27.66        1.25        4.53        2.59              clay                UNDFND   UNDFD    26         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       151.28        2.53        1.67        2.62       sand to silty sand         60-70    38-40    36   UNDEFINED 
    24.95    82       135.12        3.32        2.46        2.65    silty sand to sandy silt      60-70    36-38    43   UNDEFINED 
    25.25    83       122.70        1.99        1.62        2.68       sand to silty sand         50-60    36-38    29   UNDEFINED 
    25.60    84       105.54        3.53        3.34        2.71    sandy silt to clayey silt     UNDFND   UNDFD    40         6.7 
    25.90    85       187.58        2.18        1.16        2.74              sand                70-80    38-40    36   UNDEFINED 
    26.20    86        73.92        2.71        3.66        2.77    clayey silt to silty clay     UNDFND   UNDFD    35         4.5 
    26.55    87       216.57        2.51        1.16        2.80              sand                70-80    38-40    41   UNDEFINED 
    26.85    88       253.25        2.43        0.96        2.83              sand                70-80    40-42    49   UNDEFINED 
    27.15    89       193.09        3.70        1.91        2.86       sand to silty sand         70-80    38-40    46   UNDEFINED 
    27.45    90       336.49        4.31        1.28        2.88              sand                80-90    40-42   >50   UNDEFINED 
    27.75    91       329.36        2.78        0.84        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       176.66        4.55        2.57        2.94    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.35    93       316.67        3.81        1.20        2.97              sand                80-90    40-42   >50   UNDEFINED 
    28.65    94        98.30        2.18        2.22        3.00    silty sand to sandy silt      50-60    34-36    31   UNDEFINED 
    28.95    95        68.39        1.98        2.90        3.03    sandy silt to clayey silt     UNDFND   UNDFD    26         4.1 
    29.25    96       165.82        2.33        1.41        3.05       sand to silty sand         60-70    38-40    40   UNDEFINED 
    29.55    97       135.73        2.55        1.88        3.08    silty sand to sandy silt      50-60    36-38    43   UNDEFINED 
    29.85    98       150.63        2.73        1.81        3.11    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    30.15    99        46.04        1.57        3.41        3.14    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    30.45   100        27.76        0.81        2.91        3.17    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    30.75   101        27.47        0.87        3.17        3.20    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.05   102        26.69        0.76        2.86        3.22    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    31.35   103        28.13        0.89        3.16        3.25    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.65   104        30.83        0.82        2.65        3.28    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    32.00   105        58.65        1.60        2.72        3.31    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    32.30   106        36.49        1.23        3.38        3.34    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    32.60   107       124.23        2.74        2.21        3.37    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    32.95   108       165.71        3.35        2.02        3.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    33.25   109       266.87        3.17        1.19        3.43              sand                70-80    38-40   >50   UNDEFINED 
    33.55   110       150.47        4.47        2.97        3.46    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    33.85   111       260.23        3.10        1.19        3.49              sand                70-80    38-40    50   UNDEFINED 
    34.15   112       231.12        3.09        1.34        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       233.85        3.79        1.62        3.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.75   114       119.93        3.08        2.57        3.57    silty sand to sandy silt      50-60    34-36    38   UNDEFINED 
    35.05   115       193.54        3.19        1.65        3.60       sand to silty sand         60-70    36-38    46   UNDEFINED 
    35.35   116        48.11        1.36        2.82        3.63    sandy silt to clayey silt     UNDFND   UNDFD    18         2.7 
    35.65   117        46.39        1.00        2.17        3.66    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    35.95   118        92.32        2.29        2.48        3.69    sandy silt to clayey silt     UNDFND   UNDFD    35         5.6 
    36.25   119        91.47        1.84        2.02        3.72    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    36.55   120       229.01        2.35        1.03        3.74              sand                70-80    38-40    44   UNDEFINED 
    36.85   121        95.88        1.88        1.96        3.77    silty sand to sandy silt      40-50    32-34    31   UNDEFINED 
    37.15   122        56.55        1.58        2.80        3.80    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.82        2.62        1.17        3.83              sand                70-80    38-40    43   UNDEFINED 
    37.75   124        76.88        3.16        4.11        3.86    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    38.05   125       168.18        2.89        1.72        3.89       sand to silty sand         60-70    36-38    40   UNDEFINED 
    38.40   126       217.42        3.96        1.82        3.92       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    38.70   127       313.08        4.04        1.29        3.95              sand                70-80    40-42   >50   UNDEFINED 
    39.00   128       290.48        3.81        1.31        3.97              sand                70-80    38-40   >50   UNDEFINED 
    39.35   129       216.19        2.80        1.29        4.01              sand                60-70    38-40    41   UNDEFINED 
    39.65   130        52.30        1.29        2.48        4.04    sandy silt to clayey silt     UNDFND   UNDFD    20         2.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-26a



    Engineer   : Nava                                   CPT Date   : 03/27/2008 
    On Site Loc: CPT-08-014                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.8 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       168.58        0.88        0.52        0.03              sand                  >90      >48    32   UNDEFINED 
     0.60     2        39.05        1.22        3.14        0.09    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     0.95     3        39.86        1.55        3.89        0.15    clayey silt to silty clay     UNDFND   UNDFD    19         2.6 
     1.25     4        49.74        2.29        4.61        0.22       silty clay to clay         UNDFND   UNDFD    32         3.3 
     1.55     5        47.93        1.83        3.81        0.28    clayey silt to silty clay     UNDFND   UNDFD    23         3.1 
     1.85     6        33.76        0.73        2.16        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     2.15     7        26.57        0.55        2.06        0.39    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     2.45     8        55.85        0.74        1.33        0.45    silty sand to sandy silt      60-70    40-42    18   UNDEFINED 
     2.75     9        48.65        0.95        1.95        0.51    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     3.05    10        77.93        1.05        1.35        0.57    silty sand to sandy silt      60-70    42-44    25   UNDEFINED 
     3.35    11        57.59        0.85        1.47        0.61    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.65    12         9.78        0.25        2.51        0.64       silty clay to clay         UNDFND   UNDFD     6          .6 
     3.95    13         9.94        0.21        2.13        0.67    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.25    14         8.85        0.26        2.98        0.69       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.55    15         9.10        0.28        3.09        0.72       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.85    16         9.33        0.32        3.39        0.75              clay                UNDFND   UNDFD     9          .5 
     5.15    17         7.99        0.32        3.96        0.78              clay                UNDFND   UNDFD     8          .4 
     5.45    18        11.10        0.35        3.13        0.81       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.75    19        12.49        0.47        3.73        0.84       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.05    20        13.37        0.51        3.82        0.86       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.40    21        14.44        0.62        4.31        0.89              clay                UNDFND   UNDFD    14          .8 
     6.70    22        12.95        0.38        2.96        0.93       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.00    23        12.37        0.29        2.32        0.95    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     7.35    24        21.10        0.67        3.19        0.98    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     7.65    25        18.30        0.95        5.19        1.02              clay                UNDFND   UNDFD    18         1.1 
     7.95    26        16.94        0.95        5.60        1.04              clay                UNDFND   UNDFD    16         1.0 
     8.25    27        38.95        1.27        3.26        1.07    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
     8.55    28        44.30        1.16        2.61        1.10    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
     8.85    29        78.74        1.27        1.61        1.13    silty sand to sandy silt      50-60    38-40    25   UNDEFINED 
     9.15    30        50.70        1.53        3.01        1.16    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     9.45    31        33.78        1.13        3.35        1.19    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     9.75    32        21.10        0.82        3.89        1.21       silty clay to clay         UNDFND   UNDFD    13         1.2 
    10.05    33        37.77        1.63        4.30        1.24       silty clay to clay         UNDFND   UNDFD    24         2.3 
    10.35    34        26.68        1.01        3.79        1.27       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.65    35        21.80        0.71        3.28        1.30    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
    10.95    36        19.61        0.60        3.04        1.33    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
    11.25    37        55.37        1.58        2.85        1.36    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    11.55    38        45.02        1.59        3.53        1.38    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        15.69        0.64        4.06        1.41              clay                UNDFND   UNDFD    15          .8 
    12.15    40        16.39        0.64        3.89        1.44       silty clay to clay         UNDFND   UNDFD    10          .9 
    12.45    41        35.12        1.34        3.81        1.47    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
    12.80    42       104.33        2.21        2.12        1.50    silty sand to sandy silt      60-70    38-40    33   UNDEFINED 
    13.10    43       153.81        2.91        1.89        1.53    silty sand to sandy silt      70-80    40-42    49   UNDEFINED 
    13.40    44       133.88        2.85        2.13        1.56    silty sand to sandy silt      60-70    40-42    43   UNDEFINED 
    13.75    45        30.33        1.23        4.07        1.59       silty clay to clay         UNDFND   UNDFD    19         1.8 
    14.05    46       146.99        3.11        2.12        1.62    silty sand to sandy silt      70-80    40-42    47   UNDEFINED 
    14.35    47       164.16        3.49        2.12        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48        97.53        1.97        2.02        1.68    silty sand to sandy silt      50-60    38-40    31   UNDEFINED 
    14.95    49        99.74        1.96        1.96        1.70    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    15.25    50        90.96        1.68        1.85        1.73    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    15.55    51        84.34        2.16        2.56        1.76    sandy silt to clayey silt     UNDFND   UNDFD    32         5.4 
    15.85    52        32.48        2.10        6.47        1.79              clay                UNDFND   UNDFD    31         1.9 
    16.15    53       204.31        1.67        0.82        1.82              sand                70-80    40-42    39   UNDEFINED 
    16.45    54       338.84        3.41        1.01        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       276.06        2.74        0.99        1.87              sand                80-90    42-44   >50   UNDEFINED 
    17.05    56       177.37        3.19        1.80        1.90       sand to silty sand         70-80    40-42    42   UNDEFINED 
    17.35    57        39.62        1.84        4.63        1.93       silty clay to clay         UNDFND   UNDFD    25         2.4 
    17.65    58        24.92        1.06        4.25        1.96       silty clay to clay         UNDFND   UNDFD    16         1.4 
    17.95    59        24.87        0.80        3.24        1.99    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    18.25    60        19.78        0.72        3.65        2.02       silty clay to clay         UNDFND   UNDFD    13         1.0 
    18.55    61        29.80        0.97        3.26        2.04    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
� 
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Figure  A-27a



    Engineer   : Nava                                   CPT Date   : 03/28/2008 
    On Site Loc: CPT-08-014B                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       155.39        1.55        1.00        0.03       sand to silty sand           >90      >48    37   UNDEFINED 
     0.60     2        33.76        1.16        3.44        0.09    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     0.95     3        46.10        1.58        3.44        0.15    clayey silt to silty clay     UNDFND   UNDFD    22         3.0 
     1.25     4        50.25        1.84        3.66        0.22    clayey silt to silty clay     UNDFND   UNDFD    24         3.3 
     1.55     5        53.80        2.02        3.76        0.28    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     1.85     6        35.02        0.94        2.69        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     2.15     7        26.02        0.79        3.05        0.39    clayey silt to silty clay     UNDFND   UNDFD    12         1.7 
     2.45     8        36.27        0.85        2.33        0.45    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     2.75     9        37.98        0.67        1.77        0.51    sandy silt to clayey silt     UNDFND   UNDFD    15         2.4 
     3.05    10        75.88        0.94        1.23        0.57    silty sand to sandy silt      60-70    42-44    24   UNDEFINED 
     3.35    11        42.76        0.64        1.49        0.61    silty sand to sandy silt      40-50    38-40    14   UNDEFINED 
     3.65    12         9.33        0.28        3.01        0.64       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.95    13        11.77        0.28        2.38        0.67    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.25    14         9.14        0.19        2.09        0.69       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.55    15         7.77        0.19        2.51        0.72       silty clay to clay         UNDFND   UNDFD     5          .4 
     4.85    16         9.62        0.26        2.67        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        12.33        0.37        3.03        0.78       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.45    18        13.04        0.39        3.01        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19        12.89        0.42        3.23        0.84       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.05    20        11.24        0.41        3.66        0.86              clay                UNDFND   UNDFD    11          .6 
     6.40    21        10.24        0.33        3.21        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22         7.75        0.25        3.18        0.93              clay                UNDFND   UNDFD     7          .4 
     7.00    23         9.58        0.21        2.17        0.95    clayey silt to silty clay     UNDFND   UNDFD     5          .5 
     7.35    24        23.17        0.53        2.31        0.98    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     7.65    25        24.10        1.20        4.98        1.02              clay                UNDFND   UNDFD    23         1.5 
     7.95    26        19.25        1.02        5.30        1.04              clay                UNDFND   UNDFD    18         1.1 
     8.25    27        36.49        1.27        3.48        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.3 
     8.55    28        75.00        1.53        2.03        1.10    silty sand to sandy silt      50-60    38-40    24   UNDEFINED 
     8.85    29       100.38        1.69        1.68        1.13    silty sand to sandy silt      60-70    40-42    32   UNDEFINED 
     9.15    30        80.43        1.79        2.22        1.16    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     9.45    31        39.41        1.60        4.07        1.19       silty clay to clay         UNDFND   UNDFD    25         2.5 
     9.75    32        21.67        1.19        5.49        1.21              clay                UNDFND   UNDFD    21         1.3 
    10.05    33        45.22        1.77        3.92        1.24    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
    10.35    34        31.07        1.31        4.23        1.27       silty clay to clay         UNDFND   UNDFD    20         1.9 
    10.65    35        29.44        1.20        4.08        1.30       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.95    36        35.68        1.38        3.85        1.33    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    11.25    37        30.67        1.08        3.52        1.36    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    11.55    38        45.87        1.36        2.96        1.38    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.32        0.50        2.91        1.41    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
    12.15    40        17.33        0.66        3.82        1.44       silty clay to clay         UNDFND   UNDFD    11          .9 
    12.45    41        28.89        1.04        3.62        1.47    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    12.80    42        87.66        2.10        2.39        1.50    silty sand to sandy silt      50-60    38-40    28   UNDEFINED 
    13.10    43       152.52        2.57        1.68        1.53       sand to silty sand         70-80    40-42    37   UNDEFINED 
    13.40    44       124.83        1.99        1.59        1.56       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.75    45        32.74        1.38        4.23        1.59       silty clay to clay         UNDFND   UNDFD    21         2.0 
    14.05    46       135.20        2.73        2.02        1.62    silty sand to sandy silt      60-70    40-42    43   UNDEFINED 
    14.35    47       161.62        3.33        2.06        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48       100.03        2.12        2.12        1.68    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.95    49       116.57        2.35        2.02        1.70    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    15.25    50       114.64        2.24        1.96        1.73    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    15.55    51        74.27        2.38        3.20        1.76    sandy silt to clayey silt     UNDFND   UNDFD    28         4.7 
    15.85    52        26.95        1.84        6.81        1.79              clay                UNDFND   UNDFD    26         1.5 
    16.15    53       247.11        2.35        0.95        1.82              sand                80-90    42-44    47   UNDEFINED 
    16.45    54       329.94        3.97        1.20        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       246.35        2.93        1.19        1.87              sand                80-90    42-44    47   UNDEFINED 
    17.05    56       141.72        1.55        1.09        1.90       sand to silty sand         60-70    38-40    34   UNDEFINED 
    17.35    57        34.72        1.67        4.82        1.93              clay                UNDFND   UNDFD    33         2.0 
    17.65    58        31.05        1.67        5.37        1.96              clay                UNDFND   UNDFD    30         1.8 
    17.95    59        44.78        2.60        5.81        1.99              clay                UNDFND   UNDFD    43         2.7 
    18.25    60        22.70        0.96        4.22        2.02       silty clay to clay         UNDFND   UNDFD    14         1.2 
    18.55    61        28.73        1.55        5.40        2.04              clay                UNDFND   UNDFD    28         1.6 
    18.85    62        33.50        1.72        5.13        2.07              clay                UNDFND   UNDFD    32         1.9 
    19.20    63        29.57        1.51        5.11        2.10              clay                UNDFND   UNDFD    28         1.7 
    19.50    64        58.38        2.13        3.65        2.13    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    19.80    65       104.00        1.91        1.84        2.16    silty sand to sandy silt      50-60    36-38    33   UNDEFINED 
    20.15    66        65.66        2.70        4.11        2.19    clayey silt to silty clay     UNDFND   UNDFD    31         4.1 
    20.45    67        41.47        2.41        5.81        2.22              clay                UNDFND   UNDFD    40         2.4 
    20.75    68        55.50        2.59        4.67        2.25       silty clay to clay         UNDFND   UNDFD    35         3.4 
    21.05    69        33.18        1.58        4.77        2.28              clay                UNDFND   UNDFD    32         1.9 
    21.35    70        23.43        1.11        4.72        2.31              clay                UNDFND   UNDFD    22         1.2 
    21.65    71        28.95        1.33        4.60        2.34              clay                UNDFND   UNDFD    28         1.6 
    21.95    72        30.22        1.40        4.63        2.37              clay                UNDFND   UNDFD    29         1.7 
    22.25    73        24.36        1.05        4.31        2.39       silty clay to clay         UNDFND   UNDFD    16         1.3 
    22.55    74        21.57        0.98        4.54        2.42              clay                UNDFND   UNDFD    21         1.1 
    22.85    75        70.00        3.22        4.60        2.45       silty clay to clay         UNDFND   UNDFD    45         4.3 
    23.15    76        38.26        2.22        5.80        2.48              clay                UNDFND   UNDFD    37         2.2 
    23.45    77       134.52        1.96        1.45        2.51       sand to silty sand         60-70    36-38    32   UNDEFINED 
    23.75    78        61.55        2.77        4.50        2.54       silty clay to clay         UNDFND   UNDFD    39         3.7 
    24.05    79       182.21        1.80        0.99        2.56              sand                70-80    38-40    35   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-28a



GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :04/01/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-015                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       188.91        0.68        0.36        0.03              sand                  >90      >48    36   UNDEFINED 
     0.60     2       245.14        1.33        0.54        0.09              sand                  >90      >48    47   UNDEFINED 
     0.95     3        80.00        1.73        2.16        0.15    silty sand to sandy silt      80-90    46-48    26   UNDEFINED 
     1.25     4        30.23        1.34        4.43        0.22       silty clay to clay         UNDFND   UNDFD    19         2.0 
     1.55     5        31.90        1.39        4.35        0.28       silty clay to clay         UNDFND   UNDFD    20         2.1 
     1.85     6        20.96        0.64        3.07        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     2.15     7        25.59        0.84        3.29        0.39    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     2.45     8        19.04        0.78        4.09        0.45       silty clay to clay         UNDFND   UNDFD    12         1.2 
     2.75     9        37.50        0.71        1.89        0.51    sandy silt to clayey silt     UNDFND   UNDFD    14         2.4 
     3.05    10        42.04        0.75        1.78        0.57    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     3.35    11        68.39        0.67        0.99        0.61       sand to silty sand         60-70    40-42    16   UNDEFINED 
     3.65    12        69.52        0.68        0.97        0.64       sand to silty sand         60-70    40-42    17   UNDEFINED 
     3.95    13        21.50        0.39        1.83        0.67    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     4.25    14         7.98        0.13        1.66        0.69    clayey silt to silty clay     UNDFND   UNDFD     4          .4 
     4.55    15         8.56        0.13        1.52        0.72    clayey silt to silty clay     UNDFND   UNDFD     4          .5 
     4.85    16         6.84        0.14        2.04        0.75       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.15    17         6.58        0.12        1.84        0.78       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.45    18         9.47        0.25        2.64        0.81       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.75    19        16.34        0.67        4.13        0.84              clay                UNDFND   UNDFD    16         1.0 
     6.05    20        12.53        0.46        3.65        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        13.31        0.48        3.61        0.89       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.70    22        13.93        0.49        3.49        0.93       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.00    23        12.17        0.43        3.53        0.95       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.35    24        14.05        0.37        2.67        0.98    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     7.65    25        16.25        0.70        4.28        1.02              clay                UNDFND   UNDFD    16          .9 
     7.95    26        70.30        0.91        1.30        1.04    silty sand to sandy silt      50-60    38-40    22   UNDEFINED 
     8.25    27        36.15        1.09        3.00        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.3 
     8.55    28        35.95        0.79        2.20        1.10    sandy silt to clayey silt     UNDFND   UNDFD    14         2.2 
     8.85    29        57.12        0.96        1.68        1.13    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     9.15    30        74.57        1.22        1.63        1.16    silty sand to sandy silt      50-60    38-40    24   UNDEFINED 
     9.45    31        57.77        1.32        2.29        1.19    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     9.75    32        45.23        0.98        2.17        1.21    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
    10.05    33        27.73        1.11        3.99        1.24       silty clay to clay         UNDFND   UNDFD    18         1.7 
    10.35    34        60.12        1.61        2.68        1.27    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    10.65    35       101.12        1.84        1.82        1.30    silty sand to sandy silt      60-70    38-40    32   UNDEFINED 
    10.95    36        49.06        1.12        2.28        1.33    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    11.25    37        33.56        1.14        3.41        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        18.57        0.62        3.32        1.38    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.41        1.51        2.63        1.41    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    12.15    40        64.46        1.18        1.84        1.44    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    12.45    41        22.56        0.45        2.01        1.47    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    12.80    42        24.89        0.35        1.40        1.50    sandy silt to clayey silt     UNDFND   UNDFD    10         1.4 
    13.10    43        28.76        0.97        3.37        1.53    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    13.40    44        35.14        1.50        4.27        1.56       silty clay to clay         UNDFND   UNDFD    22         2.1 
    13.75    45       104.77        1.87        1.78        1.59    silty sand to sandy silt      60-70    38-40    33   UNDEFINED 
    14.05    46        99.53        2.07        2.08        1.62    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.35    47        25.19        1.11        4.40        1.65       silty clay to clay         UNDFND   UNDFD    16         1.4 
    14.65    48        96.06        1.98        2.06        1.68    silty sand to sandy silt      50-60    38-40    31   UNDEFINED 
    14.95    49       190.00        3.26        1.72        1.70       sand to silty sand         70-80    40-42    45   UNDEFINED 
    15.25    50       169.05        3.14        1.86        1.73       sand to silty sand         70-80    40-42    40   UNDEFINED 
    15.55    51       200.67        3.40        1.69        1.76       sand to silty sand         70-80    40-42    48   UNDEFINED 
    15.85    52       127.34        3.82        3.00        1.79    sandy silt to clayey silt     UNDFND   UNDFD    49         8.2 
    16.15    53       163.46        3.32        2.03        1.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    16.45    54       262.62        3.75        1.43        1.85       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.75    55       265.52        4.41        1.66        1.87       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.05    56       287.07        4.15        1.45        1.90       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.35    57       328.80        2.71        0.83        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       402.74        1.90        0.47        1.96      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.95    59       382.21        1.58        0.41        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       368.25        1.75        0.47        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       357.14        1.59        0.45        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       286.20        1.29        0.45        2.07      gravelly sand to sand       80-90    42-44    46   UNDEFINED 
    19.20    63       318.32        1.35        0.43        2.10      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    19.50    64       344.13        1.28        0.37        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       319.72        1.72        0.54        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       317.79        2.67        0.84        2.19              sand                80-90    42-44   >50   UNDEFINED 
    20.45    67       345.99        1.91        0.55        2.22      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.75    68       311.68        1.17        0.38        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       290.11        1.74        0.60        2.28              sand                80-90    42-44   >50   UNDEFINED 
    21.35    70       299.59        1.72        0.57        2.31              sand                80-90    42-44   >50   UNDEFINED 
    21.65    71       194.12        1.06        0.54        2.34              sand                70-80    40-42    37   UNDEFINED 
    21.95    72        39.99        1.33        3.34        2.37    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    22.25    73        33.88        1.53        4.51        2.39       silty clay to clay         UNDFND   UNDFD    22         1.9 
    22.55    74        30.84        1.76        5.71        2.42              clay                UNDFND   UNDFD    30         1.7 
    22.85    75        22.20        0.91        4.10        2.45       silty clay to clay         UNDFND   UNDFD    14         1.1 
    23.15    76        24.14        0.72        2.98        2.48    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    23.45    77        38.80        1.22        3.15        2.51    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    23.75    78        31.52        0.99        3.14        2.54    clayey silt to silty clay     UNDFND   UNDFD    15         1.7 
    24.05    79        28.49        1.07        3.76        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        41.83        2.01        4.80        2.59       silty clay to clay         UNDFND   UNDFD    27         2.4 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        40.15        2.37        5.91        2.62              clay                UNDFND   UNDFD    38         2.3 
    24.95    82        96.28        2.21        2.29        2.65    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    25.25    83       192.03        3.50        1.82        2.68       sand to silty sand         70-80    38-40    46   UNDEFINED 
    25.60    84       150.60        4.23        2.81        2.71    silty sand to sandy silt      60-70    38-40    48   UNDEFINED 
    25.90    85       192.89        2.94        1.52        2.74       sand to silty sand         70-80    38-40    46   UNDEFINED 
    26.20    86       124.28        2.62        2.11        2.77    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    26.55    87       127.55        3.23        2.53        2.80    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
    26.85    88       302.79        4.70        1.55        2.83       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.15    89       377.33        4.52        1.20        2.86              sand                80-90    42-44   >50   UNDEFINED 
    27.45    90       288.73        5.02        1.74        2.88       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.75    91       373.10        5.08        1.36        2.91              sand                80-90    42-44   >50   UNDEFINED 
    28.05    92       141.71        4.30        3.03        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.0 
    28.35    93       149.17        3.11        2.08        2.97    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    28.65    94        82.90        1.51        1.82        3.00    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    28.95    95        29.29        0.57        1.95        3.03    sandy silt to clayey silt     UNDFND   UNDFD    11         1.5 
    29.25    96       138.01        2.12        1.54        3.05       sand to silty sand         50-60    36-38    33   UNDEFINED 
    29.55    97       171.93        1.99        1.16        3.08       sand to silty sand         60-70    38-40    41   UNDEFINED 
    29.85    98        53.36        1.55        2.90        3.11    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    30.15    99        54.62        1.64        3.00        3.14    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    30.45   100        36.76        1.22        3.31        3.17    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    30.75   101        25.05        0.93        3.70        3.20       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.05   102        24.96        1.03        4.12        3.22       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.35   103        23.64        0.86        3.65        3.25       silty clay to clay         UNDFND   UNDFD    15         1.1 
    31.65   104        24.51        0.91        3.72        3.28       silty clay to clay         UNDFND   UNDFD    16         1.2 
    32.00   105        26.15        0.89        3.40        3.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    32.30   106        26.36        0.65        2.46        3.34    sandy silt to clayey silt     UNDFND   UNDFD    10         1.3 
    32.60   107        34.79        0.85        2.44        3.37    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.95   108       106.57        2.39        2.24        3.40    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    33.25   109       116.40        3.31        2.84        3.43    sandy silt to clayey silt     UNDFND   UNDFD    45         7.3 
    33.55   110       150.02        3.75        2.50        3.46    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    33.85   111       213.65        3.32        1.55        3.49       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.15   112       256.62        4.60        1.79        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       223.71        4.88        2.18        3.55    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    34.75   114        56.36        2.74        4.87        3.57       silty clay to clay         UNDFND   UNDFD    36         3.3 
    35.05   115        42.68        1.52        3.56        3.60    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    35.35   116       191.27        3.91        2.04        3.63    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.65   117       194.66        4.81        2.47        3.66    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       234.83        5.22        2.22        3.69    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.25   119       363.67        5.96        1.64        3.72       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    36.55   120       223.36        4.94        2.21        3.74    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.85   121        73.36        2.36        3.22        3.77    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    37.15   122        37.67        1.21        3.22        3.80    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.69        3.52        1.57        3.83       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    37.75   124       259.10        3.23        1.25        3.86              sand                70-80    38-40    50   UNDEFINED 
    38.05   125        70.69        3.06        4.33        3.89    clayey silt to silty clay     UNDFND   UNDFD    34         4.2 
    38.40   126       262.06        3.92        1.50        3.92       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    38.70   127       353.82        4.72        1.33        3.95              sand                80-90    40-42   >50   UNDEFINED 
    39.00   128       421.27        3.74        0.89        3.97              sand                80-90    40-42   >50   UNDEFINED 
    39.35   129       417.08        6.27        1.50        4.01              sand                80-90    40-42   >50   UNDEFINED 
    39.65   130        99.45        4.22        4.24        4.04   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        82.31        3.78        4.59        4.06   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    40.25   132        67.03        1.77        2.64        4.09    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    40.55   133        31.70        0.83        2.60        4.12    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    40.85   134        37.19        1.02        2.73        4.15    sandy silt to clayey silt     UNDFND   UNDFD    14         1.9 
    41.15   135        47.45        1.54        3.24        4.18    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    41.45   136        93.02        3.97        4.27        4.21    clayey silt to silty clay     UNDFND   UNDFD    45         5.6 
    41.75   137        86.19        4.64        5.38        4.23   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138        47.31        2.08        4.40        4.26       silty clay to clay         UNDFND   UNDFD    30         2.6 
    42.35   139        62.94        2.61        4.15        4.29    clayey silt to silty clay     UNDFND   UNDFD    30         3.6 
    42.65   140       137.47        4.63        3.37        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.6 
    42.95   141        73.51        3.05        4.15        4.35    clayey silt to silty clay     UNDFND   UNDFD    35         4.3 
    43.25   142        89.26        4.07        4.56        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143       198.93        5.95        2.99        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144       268.30        6.43        2.40        4.43    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.15   145       285.73        6.27        2.19        4.46       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    44.45   146       287.74        7.20        2.50        4.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.80   147       347.89        7.60        2.18        4.52       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    45.10   148       492.38        7.21        1.47        4.55              sand                  >90    40-42   >50   UNDEFINED 
    45.40   149       363.36        7.15        1.97        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       140.86        5.16        3.66        4.61    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-29a
 



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-016                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       268.07        1.16        0.43        0.03      gravelly sand to sand         >90      >48    43   UNDEFINED 
     0.60     2       140.01        1.61        1.15        0.09       sand to silty sand           >90      >48    34   UNDEFINED 
     0.95     3        34.32        1.38        4.02        0.15       silty clay to clay         UNDFND   UNDFD    22         2.2 
     1.25     4        29.35        1.43        4.86        0.22              clay                UNDFND   UNDFD    28         1.9 
     1.55     5        21.46        1.44        6.71        0.28              clay                UNDFND   UNDFD    21         1.4 
     1.85     6        22.21        1.37        6.18        0.33              clay                UNDFND   UNDFD    21         1.4 
     2.15     7        30.38        1.70        5.59        0.39              clay                UNDFND   UNDFD    29         1.9 
     2.45     8        25.84        1.56        6.03        0.45              clay                UNDFND   UNDFD    25         1.6 
     2.75     9        56.30        2.02        3.59        0.51    clayey silt to silty clay     UNDFND   UNDFD    27         3.7 
     3.05    10        55.57        1.23        2.21        0.57    sandy silt to clayey silt     UNDFND   UNDFD    21         3.6 
     3.35    11        74.39        0.86        1.16        0.61    silty sand to sandy silt      60-70    40-42    24   UNDEFINED 
     3.65    12        61.72        0.59        0.96        0.64    silty sand to sandy silt      50-60    40-42    20   UNDEFINED 
     3.95    13        41.31        0.69        1.67        0.67    silty sand to sandy silt      40-50    38-40    13   UNDEFINED 
     4.25    14        57.07        0.57        0.99        0.69    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     4.55    15        14.78        0.34        2.31        0.72    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     4.85    16         8.66        0.29        3.34        0.75              clay                UNDFND   UNDFD     8          .5 
     5.15    17        10.19        0.38        3.72        0.78              clay                UNDFND   UNDFD    10          .6 
     5.45    18         8.59        0.35        4.13        0.81              clay                UNDFND   UNDFD     8          .5 
     5.75    19        10.80        0.42        3.92        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        11.29        0.40        3.58        0.86              clay                UNDFND   UNDFD    11          .6 
     6.40    21        16.38        0.52        3.19        0.89    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     6.70    22        14.72        0.52        3.56        0.93       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.00    23        11.95        0.42        3.54        0.95       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.35    24        17.40        0.70        4.05        0.98       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.65    25        12.64        0.50        3.95        1.02              clay                UNDFND   UNDFD    12          .7 
     7.95    26        13.30        0.37        2.76        1.04    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     8.25    27        12.92        0.44        3.41        1.07       silty clay to clay         UNDFND   UNDFD     8          .7 
     8.55    28        41.29        1.24        3.01        1.10    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
     8.85    29        40.18        1.68        4.19        1.13       silty clay to clay         UNDFND   UNDFD    26         2.5 
     9.15    30        38.44        1.13        2.94        1.16    sandy silt to clayey silt     UNDFND   UNDFD    15         2.4 
     9.45    31        67.90        0.94        1.38        1.19    silty sand to sandy silt      50-60    38-40    22   UNDEFINED 
     9.75    32        49.57        1.13        2.29        1.21    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.05    33        61.13        1.13        1.84        1.24    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    10.35    34        50.48        1.12        2.22        1.27    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.65    35        32.23        1.30        4.03        1.30       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.95    36        26.54        0.99        3.74        1.33       silty clay to clay         UNDFND   UNDFD    17         1.6 
    11.25    37        67.53        2.39        3.54        1.36    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
    11.55    38        26.43        0.84        3.17        1.38    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        36.52        1.22        3.35        1.41    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    12.15    40        23.90        0.90        3.78        1.44       silty clay to clay         UNDFND   UNDFD    15         1.4 
    12.45    41        54.71        1.98        3.62        1.47    clayey silt to silty clay     UNDFND   UNDFD    26         3.4 
    12.80    42        40.77        1.36        3.35        1.50    clayey silt to silty clay     UNDFND   UNDFD    20         2.5 
    13.10    43        17.86        0.69        3.85        1.53       silty clay to clay         UNDFND   UNDFD    11         1.0 
    13.40    44        18.77        0.61        3.25        1.56    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    13.75    45        39.64        1.37        3.45        1.59    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    14.05    46        60.90        1.33        2.19        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    14.35    47        92.02        1.40        1.52        1.65    silty sand to sandy silt      50-60    38-40    29   UNDEFINED 
    14.65    48        67.04        1.81        2.69        1.68    sandy silt to clayey silt     UNDFND   UNDFD    26         4.2 
    14.95    49        63.22        1.16        1.83        1.70    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    15.25    50       217.30        2.18        1.00        1.73              sand                80-90    40-42    42   UNDEFINED 
    15.55    51       246.28        2.44        0.99        1.76              sand                80-90    42-44    47   UNDEFINED 
    15.85    52       203.65        2.22        1.09        1.79              sand                70-80    40-42    39   UNDEFINED 
    16.15    53       167.29        2.16        1.29        1.82       sand to silty sand         70-80    40-42    40   UNDEFINED 
    16.45    54       122.91        1.82        1.48        1.85       sand to silty sand         60-70    38-40    29   UNDEFINED 
    16.75    55        71.67        1.94        2.71        1.87    sandy silt to clayey silt     UNDFND   UNDFD    27         4.5 
    17.05    56        33.58        1.60        4.76        1.90              clay                UNDFND   UNDFD    32         2.0 
    17.35    57       178.75        1.73        0.97        1.93              sand                70-80    40-42    34   UNDEFINED 
    17.65    58       363.94        2.33        0.64        1.96      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.95    59       268.92        1.73        0.64        1.99              sand                80-90    42-44   >50   UNDEFINED 
    18.25    60       114.69        2.18        1.90        2.02    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    18.55    61        63.74        2.14        3.36        2.04    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    18.85    62        26.20        0.87        3.34        2.07    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    19.20    63        27.83        1.10        3.94        2.10       silty clay to clay         UNDFND   UNDFD    18         1.6 
    19.50    64        44.62        1.68        3.76        2.13    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
    19.80    65        35.51        1.52        4.29        2.16       silty clay to clay         UNDFND   UNDFD    23         2.1 
    20.15    66        24.16        0.96        3.98        2.19       silty clay to clay         UNDFND   UNDFD    15         1.3 
    20.45    67        28.98        1.24        4.27        2.22       silty clay to clay         UNDFND   UNDFD    19         1.6 
    20.75    68        52.56        2.54        4.82        2.25       silty clay to clay         UNDFND   UNDFD    34         3.2 
    21.05    69        75.59        3.47        4.59        2.28            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
    21.35    70       268.94        1.68        0.62        2.31              sand                80-90    40-42   >50   UNDEFINED 
    21.65    71       137.56        1.82        1.32        2.34       sand to silty sand         60-70    38-40    33   UNDEFINED 
    21.95    72        27.54        1.08        3.93        2.37       silty clay to clay         UNDFND   UNDFD    18         1.5 
    22.25    73        29.23        1.12        3.84        2.39       silty clay to clay         UNDFND   UNDFD    19         1.6 
    22.55    74        23.17        0.92        3.98        2.42       silty clay to clay         UNDFND   UNDFD    15         1.2 
    22.85    75        24.06        0.83        3.44        2.45    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    23.15    76        23.87        0.69        2.88        2.48    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    23.45    77        37.20        1.65        4.45        2.51       silty clay to clay         UNDFND   UNDFD    24         2.1 
    23.75    78        39.23        1.61        4.12        2.54       silty clay to clay         UNDFND   UNDFD    25         2.3 
    24.05    79        46.04        1.59        3.46        2.56    clayey silt to silty clay     UNDFND   UNDFD    22         2.7 
    24.35    80        39.52        1.64        4.15        2.59       silty clay to clay         UNDFND   UNDFD    25         2.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        28.57        0.86        3.01        2.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.95    82        24.97        0.74        2.98        2.65    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    25.25    83        18.73        0.63        3.34        2.68    clayey silt to silty clay     UNDFND   UNDFD     9          .9 
    25.60    84        63.24        2.11        3.33        2.71    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    25.90    85        75.66        2.26        2.99        2.74    sandy silt to clayey silt     UNDFND   UNDFD    29         4.7 
    26.20    86        31.91        1.55        4.87        2.77              clay                UNDFND   UNDFD    31         1.7 
    26.55    87        72.12        2.64        3.66        2.80    clayey silt to silty clay     UNDFND   UNDFD    35         4.4 
    26.85    88       188.87        2.23        1.18        2.83              sand                60-70    38-40    36   UNDEFINED 
    27.15    89       212.18        2.45        1.15        2.86              sand                70-80    38-40    41   UNDEFINED 
    27.45    90       164.34        3.36        2.04        2.88    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.75    91       268.49        4.04        1.51        2.91       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    28.05    92       391.31        4.79        1.22        2.94              sand                  >90    42-44   >50   UNDEFINED 
    28.35    93       405.58        4.93        1.22        2.97              sand                  >90    42-44   >50   UNDEFINED 
    28.65    94       436.44        5.63        1.29        3.00              sand                  >90    42-44   >50   UNDEFINED 
    28.95    95       416.18        3.46        0.83        3.03      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    29.25    96       106.27        2.09        1.97        3.05    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    29.55    97        52.39        1.03        1.96        3.08    silty sand to sandy silt        <40    30-32    17   UNDEFINED 
    29.85    98        95.32        2.13        2.23        3.11    silty sand to sandy silt      40-50    34-36    30   UNDEFINED 
    30.15    99       115.47        2.20        1.90        3.14    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    30.45   100       154.23        2.63        1.70        3.17       sand to silty sand         60-70    36-38    37   UNDEFINED 
    30.75   101        36.10        1.15        3.17        3.20    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    31.05   102        31.02        0.80        2.58        3.22    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    31.35   103        29.88        0.93        3.11        3.25    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    31.65   104        32.72        0.89        2.72        3.28    sandy silt to clayey silt     UNDFND   UNDFD    13         1.7 
    32.00   105        34.93        1.14        3.25        3.31    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    32.30   106        30.98        0.56        1.81        3.34    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    32.60   107        40.82        0.72        1.76        3.37    sandy silt to clayey silt     UNDFND   UNDFD    16         2.2 
    32.95   108        86.19        2.20        2.55        3.40    sandy silt to clayey silt     UNDFND   UNDFD    33         5.3 
    33.25   109        85.19        2.90        3.40        3.43    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    33.55   110       173.65        2.94        1.69        3.46       sand to silty sand         60-70    36-38    42   UNDEFINED 
    33.85   111       113.37        3.65        3.22        3.49    sandy silt to clayey silt     UNDFND   UNDFD    43         7.1 
    34.15   112       209.04        3.33        1.60        3.52       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    34.45   113       393.52        1.93        0.49        3.55      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    34.75   114       423.53        1.62        0.38        3.57      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    35.05   115       511.27        2.03        0.40        3.60      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.35   116       478.89        2.65        0.55        3.63      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.65   117       189.30        2.67        1.41        3.66       sand to silty sand         60-70    36-38    45   UNDEFINED 
    35.95   118        49.08        1.04        2.12        3.69    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    36.25   119       179.02        2.77        1.54        3.72       sand to silty sand         60-70    36-38    43   UNDEFINED 
    36.55   120       176.85        5.54        3.13        3.74    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.3 
    36.85   121       201.63        5.74        2.84        3.77    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.15   122       284.33        3.20        1.13        3.80              sand                70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       148.01        3.67        2.48        3.83    silty sand to sandy silt      50-60    36-38    47   UNDEFINED 
    37.75   124        55.27        1.60        2.90        3.86    sandy silt to clayey silt     UNDFND   UNDFD    21         3.1 
    38.05   125        68.78        1.45        2.11        3.89    silty sand to sandy silt        <40    30-32    22   UNDEFINED 
    38.40   126        71.46        2.05        2.87        3.92    sandy silt to clayey silt     UNDFND   UNDFD    27         4.2 
    38.70   127       197.59        3.52        1.78        3.95       sand to silty sand         60-70    36-38    47   UNDEFINED 
    39.00   128       312.85        3.01        0.96        3.97              sand                70-80    38-40   >50   UNDEFINED 
    39.35   129       337.88        3.37        1.00        4.01              sand                80-90    40-42   >50   UNDEFINED 
    39.65   130       390.21        3.83        0.98        4.04              sand                80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-30a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-018                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 24.93438 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        34.20        0.21        0.60        0.03    silty sand to sandy silt      80-90      >48    11   UNDEFINED 
     0.60     2       143.63        0.87        0.60        0.09              sand                  >90      >48    28   UNDEFINED 
     0.95     3        23.57        1.01        4.29        0.15       silty clay to clay         UNDFND   UNDFD    15         1.5 
     1.25     4        29.47        1.03        3.50        0.22    clayey silt to silty clay     UNDFND   UNDFD    14         1.9 
     1.55     5        27.04        0.84        3.10        0.28    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     1.85     6        90.35        2.00        2.21        0.33    silty sand to sandy silt      70-80    44-46    29   UNDEFINED 
     2.15     7        43.26        1.62        3.75        0.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.8 
     2.45     8        27.60        1.40        5.08        0.45              clay                UNDFND   UNDFD    26         1.8 
     2.75     9        24.03        1.20        5.01        0.51              clay                UNDFND   UNDFD    23         1.5 
     3.05    10        53.84        1.98        3.67        0.57    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     3.35    11        41.97        2.01        4.79        0.63       silty clay to clay         UNDFND   UNDFD    27         2.7 
     3.65    12       107.15        2.89        2.70        0.69    sandy silt to clayey silt     UNDFND   UNDFD    41         7.0 
     3.95    13        64.06        2.54        3.96        0.75    clayey silt to silty clay     UNDFND   UNDFD    31         4.2 
     4.25    14        52.47        2.01        3.82        0.81    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     4.55    15        42.78        1.78        4.17        0.87       silty clay to clay         UNDFND   UNDFD    27         2.7 
     4.85    16        40.48        1.54        3.81        0.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.6 
     5.15    17        32.34        1.67        5.16        0.98              clay                UNDFND   UNDFD    31         2.0 
     5.45    18       131.32        1.15        0.88        1.04       sand to silty sand         70-80    40-42    31   UNDEFINED 
     5.75    19        82.62        1.32        1.60        1.10    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     6.05    20        56.77        1.12        1.97        1.16    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     6.40    21        45.10        1.58        3.51        1.23    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.70    22        17.45        0.80        4.59        1.29              clay                UNDFND   UNDFD    17         1.0 
     7.00    23        16.61        0.59        3.56        1.35       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        15.17        0.49        3.22        1.41       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.65    25        32.55        0.73        2.23        1.48    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     7.95    26        63.89        0.63        0.99        1.51    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
     8.25    27        34.16        0.48        1.41        1.54    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     8.55    28         9.16        0.33        3.60        1.57              clay                UNDFND   UNDFD     9          .5 
     8.85    29        10.94        0.35        3.16        1.60       silty clay to clay         UNDFND   UNDFD     7          .6 
     9.15    30         8.79        0.29        3.28        1.63              clay                UNDFND   UNDFD     8          .4 
     9.45    31        14.47        0.34        2.35        1.66    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     9.75    32        63.14        1.01        1.60        1.68    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    10.05    33       123.84        0.96        0.77        1.71       sand to silty sand         60-70    38-40    30   UNDEFINED 
    10.35    34        29.30        0.72        2.46        1.74    sandy silt to clayey silt     UNDFND   UNDFD    11         1.8 
    10.65    35        12.23        0.17        1.39        1.77    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
    10.95    36        10.97        0.19        1.78        1.80    clayey silt to silty clay     UNDFND   UNDFD     5          .5 
    11.25    37        13.57        0.34        2.48        1.83    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    11.55    38        11.15        0.34        3.06        1.85       silty clay to clay         UNDFND   UNDFD     7          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        11.41        0.30        2.59        1.88       silty clay to clay         UNDFND   UNDFD     7          .6 
    12.15    40        14.09        0.32        2.30        1.91    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    12.45    41        19.93        0.58        2.93        1.94    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    12.80    42        29.89        1.08        3.61        1.97    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        39.71        1.84        4.62        2.00       silty clay to clay         UNDFND   UNDFD    25         2.4 
    13.40    44       184.43        1.72        0.93        2.03              sand                70-80    40-42    35   UNDEFINED 
    13.75    45       246.32        1.67        0.68        2.06              sand                80-90    40-42    47   UNDEFINED 
    14.05    46       248.95        1.27        0.51        2.09              sand                80-90    40-42    48   UNDEFINED 
    14.35    47       179.26        1.70        0.95        2.12              sand                70-80    40-42    34   UNDEFINED 
    14.65    48        50.24        1.86        3.70        2.15    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    14.95    49        86.89        2.16        2.48        2.18    sandy silt to clayey silt     UNDFND   UNDFD    33         5.5 
    15.25    50       170.53        2.13        1.25        2.20       sand to silty sand         70-80    38-40    41   UNDEFINED 
    15.55    51       120.37        1.66        1.38        2.23       sand to silty sand         60-70    38-40    29   UNDEFINED 
    15.85    52        25.18        0.84        3.33        2.26    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.15    53        20.83        0.75        3.59        2.29       silty clay to clay         UNDFND   UNDFD    13         1.1 
    16.45    54        98.30        2.05        2.09        2.32    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    16.75    55        64.17        1.36        2.12        2.35    silty sand to sandy silt      40-50    32-34    20   UNDEFINED 
    17.05    56        16.41        0.75        4.58        2.37              clay                UNDFND   UNDFD    16          .8 
    17.35    57        17.88        0.86        4.79        2.40              clay                UNDFND   UNDFD    17          .9 
    17.65    58        20.50        0.90        4.41        2.43              clay                UNDFND   UNDFD    20         1.1 
    17.95    59        68.80        1.37        1.99        2.46    silty sand to sandy silt      40-50    34-36    22   UNDEFINED 
    18.25    60       174.08        1.98        1.14        2.49       sand to silty sand         60-70    38-40    42   UNDEFINED 
    18.55    61       137.10        1.86        1.36        2.52       sand to silty sand         60-70    38-40    33   UNDEFINED 
    18.85    62        81.50        1.74        2.13        2.54    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    19.20    63        23.19        1.01        4.34        2.57       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        47.92        1.98        4.12        2.61    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    19.80    65        56.83        2.24        3.93        2.63    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    20.15    66       108.78        1.79        1.64        2.66    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    20.45    67       108.99        1.60        1.46        2.69       sand to silty sand         50-60    36-38    26   UNDEFINED 
    20.75    68        51.06        1.30        2.55        2.72    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    21.05    69       123.78        1.54        1.24        2.75       sand to silty sand         50-60    36-38    30   UNDEFINED 
    21.35    70       211.00        2.16        1.02        2.78              sand                70-80    38-40    40   UNDEFINED 
    21.65    71       212.96        2.55        1.20        2.81              sand                70-80    38-40    41   UNDEFINED 
    21.95    72       251.25        3.99        1.59        2.84       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    22.25    73       315.52        5.12        1.62        2.86       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.55    74       367.51        2.81        0.77        2.89              sand                80-90    42-44   >50   UNDEFINED 
    22.85    75       401.60        2.25        0.56        2.92      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    23.15    76       395.11        3.65        0.92        2.95              sand                  >90    42-44   >50   UNDEFINED 
    23.45    77       408.09        4.54        1.11        2.98              sand                  >90    42-44   >50   UNDEFINED 
    23.75    78       393.78        4.74        1.20        3.01              sand                  >90    42-44   >50   UNDEFINED 
    24.05    79       337.28        3.40        1.01        3.03              sand                80-90    40-42   >50   UNDEFINED 
    24.35    80       309.14        1.42        0.46        3.06      gravelly sand to sand       80-90    40-42    49   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-30c



Figure A-31a



GROUP DELTA CONSULTANTS          
    Engineer   :   Nava                           CPT Date   :04/01/2008 
    On Site Loc:   CPT-08-020                     Cone Used  :30 ton 
    Job No.    :   I-436                          Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       199.33        1.02        0.51        0.03              sand                  >90      >48    38   UNDEFINED 
     0.60     2       152.07        1.39        0.91        0.09              sand                  >90      >48    29   UNDEFINED 
     0.95     3        43.99        1.55        3.53        0.15    clayey silt to silty clay     UNDFND   UNDFD    21         2.9 
     1.25     4        17.70        0.75        4.25        0.22              clay                UNDFND   UNDFD    17         1.1 
     1.55     5        17.64        0.63        3.58        0.28       silty clay to clay         UNDFND   UNDFD    11         1.1 
     1.85     6        21.00        0.79        3.74        0.33       silty clay to clay         UNDFND   UNDFD    13         1.3 
     2.15     7        24.78        0.92        3.73        0.39       silty clay to clay         UNDFND   UNDFD    16         1.6 
     2.45     8        25.47        0.83        3.26        0.45    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     2.75     9        22.65        0.79        3.50        0.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     3.05    10        17.51        0.38        2.17        0.57    clayey silt to silty clay     UNDFND   UNDFD     8         1.1 
     3.35    11         5.71        0.26        4.53        0.61              clay                UNDFND   UNDFD     5          .3 
     3.65    12        11.00        0.50        4.57        0.64              clay                UNDFND   UNDFD    11          .6 
     3.95    13        18.99        0.80        4.21        0.67              clay                UNDFND   UNDFD    18         1.2 
     4.25    14        81.63        0.73        0.90        0.69       sand to silty sand         60-70    40-42    20   UNDEFINED 
     4.55    15        39.08        1.00        2.55        0.72    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     4.85    16        10.46        0.21        2.00        0.75    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     5.15    17         8.28        0.18        2.17        0.78       silty clay to clay         UNDFND   UNDFD     5          .4 
     5.45    18        14.27        0.21        1.50        0.81    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.75    19         6.91        0.28        4.04        0.84              clay                UNDFND   UNDFD     7          .3 
     6.05    20        10.73        0.32        3.00        0.86       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.40    21         5.72        0.20        3.56        0.89              clay                UNDFND   UNDFD     5          .2 
     6.70    22        15.50        0.54        3.49        0.93       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.00    23        22.70        1.04        4.56        0.95              clay                UNDFND   UNDFD    22         1.4 
     7.35    24        47.71        1.63        3.41        0.98    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
     7.65    25        68.39        1.62        2.37        1.02    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     7.95    26       107.67        2.01        1.87        1.04    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     8.25    27       201.56        2.23        1.11        1.07              sand                80-90    42-44    39   UNDEFINED 
     8.55    28       335.71        4.39        1.31        1.10              sand                  >90    44-46   >50   UNDEFINED 
     8.85    29       306.91        4.05        1.32        1.13              sand                  >90    44-46   >50   UNDEFINED 
     9.15    30       265.86        3.26        1.23        1.16              sand                  >90    44-46   >50   UNDEFINED 
     9.45    31       114.78        3.22        2.80        1.19    sandy silt to clayey silt     UNDFND   UNDFD    44         7.5 
     9.75    32        41.01        2.63        6.42        1.21              clay                UNDFND   UNDFD    39         2.6 
    10.05    33        73.89        2.93        3.96        1.24    clayey silt to silty clay     UNDFND   UNDFD    35         4.7 
    10.35    34        60.49        2.29        3.78        1.27    clayey silt to silty clay     UNDFND   UNDFD    29         3.8 
    10.65    35        17.59        0.88        5.00        1.30              clay                UNDFND   UNDFD    17         1.0 
    10.95    36        25.60        1.46        5.70        1.33              clay                UNDFND   UNDFD    25         1.5 
    11.25    37        15.36        0.92        5.98        1.36              clay                UNDFND   UNDFD    15          .8 
    11.55    38        92.89        2.41        2.59        1.38    sandy silt to clayey silt     UNDFND   UNDFD    36         6.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-31b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        32.31        1.08        3.33        1.41    clayey silt to silty clay     UNDFND   UNDFD    15         2.0 
    12.15    40        13.96        0.71        5.08        1.44              clay                UNDFND   UNDFD    13          .7 
    12.45    41        16.61        0.84        5.09        1.47              clay                UNDFND   UNDFD    16          .9 
    12.80    42        36.77        1.42        3.85        1.50    clayey silt to silty clay     UNDFND   UNDFD    18         2.2 
    13.10    43        89.90        2.22        2.47        1.53    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
    13.40    44       165.21        3.05        1.84        1.56       sand to silty sand         70-80    40-42    40   UNDEFINED 
    13.75    45       130.84        2.29        1.75        1.59    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    14.05    46        59.30        1.85        3.12        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.35    47        55.58        1.37        2.47        1.65    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    14.65    48       198.10        3.82        1.93        1.68       sand to silty sand         70-80    40-42    47   UNDEFINED 
    14.95    49       197.80        3.66        1.85        1.70       sand to silty sand         70-80    40-42    47   UNDEFINED 
    15.25    50       188.92        3.98        2.11        1.73    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    15.55    51       165.77        3.71        2.24        1.76    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    15.85    52       129.33        3.11        2.40        1.79    silty sand to sandy silt      60-70    38-40    41   UNDEFINED 
    16.15    53       118.85        3.85        3.24        1.82    sandy silt to clayey silt     UNDFND   UNDFD    46         7.7 
    16.45    54       272.51        5.68        2.08        1.85       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.75    55       297.00        6.58        2.21        1.87       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.05    56       296.56        6.36        2.15        1.90       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.35    57       313.26        5.80        1.85        1.93       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.65    58       311.48        5.27        1.69        1.96       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.95    59       292.43        5.50        1.88        1.99       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    18.25    60       190.58        2.02        1.06        2.02              sand                70-80    40-42    37   UNDEFINED 
    18.55    61       102.88        1.55        1.51        2.04       sand to silty sand         50-60    36-38    25   UNDEFINED 
    18.85    62       215.27        1.05        0.49        2.07              sand                70-80    40-42    41   UNDEFINED 
    19.20    63       290.20        1.58        0.55        2.10              sand                80-90    42-44   >50   UNDEFINED 
    19.50    64       313.36        2.94        0.94        2.13              sand                80-90    42-44   >50   UNDEFINED 
    19.80    65       160.82        1.73        1.07        2.16       sand to silty sand         60-70    38-40    39   UNDEFINED 
    20.15    66       293.35        2.57        0.88        2.19              sand                80-90    42-44   >50   UNDEFINED 
    20.45    67       349.50        3.14        0.90        2.22              sand                  >90    42-44   >50   UNDEFINED 
    20.75    68       347.39        3.34        0.96        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       407.69        3.74        0.92        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       412.50        7.07        1.71        2.31       sand to silty sand           >90    42-44   >50   UNDEFINED 
    21.65    71       410.21        7.27        1.77        2.34       sand to silty sand           >90    42-44   >50   UNDEFINED 
    21.95    72       394.85        3.06        0.78        2.37      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.25    73        79.24        1.42        1.80        2.39    silty sand to sandy silt      40-50    34-36    25   UNDEFINED 
    22.55    74        32.55        0.99        3.04        2.42    clayey silt to silty clay     UNDFND   UNDFD    16         1.8 
    22.85    75        26.83        0.87        3.24        2.45    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    23.15    76        35.50        1.23        3.47        2.48    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    23.45    77       137.53        3.92        2.85        2.51    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    23.75    78        53.48        2.95        5.52        2.54              clay                UNDFND   UNDFD   >50         3.2 
    24.05    79        21.43        0.95        4.43        2.56              clay                UNDFND   UNDFD    21         1.1 
    24.35    80        30.01        1.17        3.90        2.59       silty clay to clay         UNDFND   UNDFD    19         1.6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-31c



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        76.99        3.73        4.84        2.62   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.95    82        53.27        3.17        5.95        2.65              clay                UNDFND   UNDFD   >50         3.2 
    25.25    83        37.16        1.49        4.01        2.68    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    25.60    84        20.61        0.82        3.98        2.71       silty clay to clay         UNDFND   UNDFD    13         1.0 
    25.90    85        49.09        3.37        6.87        2.74              clay                UNDFND   UNDFD    47         2.9 
    26.20    86        51.52        3.33        6.46        2.77              clay                UNDFND   UNDFD    49         3.0 
    26.55    87        53.38        3.04        5.69        2.80              clay                UNDFND   UNDFD   >50         3.2 
    26.85    88        99.07        2.47        2.49        2.83    silty sand to sandy silt      50-60    34-36    32   UNDEFINED 
    27.15    89        61.05        3.29        5.39        2.86   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    27.45    90       204.30        3.74        1.83        2.88       sand to silty sand         70-80    38-40    49   UNDEFINED 
    27.75    91       170.34        3.96        2.32        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.05    92       157.54        5.06        3.21        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.1 
    28.35    93       338.39        6.95        2.05        2.97       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    28.65    94       385.38        6.04        1.57        3.00       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    28.95    95       387.61        6.21        1.60        3.03       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    29.25    96       424.41        6.37        1.50        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       509.78        7.39        1.45        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       477.86        5.43        1.14        3.11              sand                  >90    42-44   >50   UNDEFINED 
    30.15    99       377.17        8.13        2.16        3.14       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    30.45   100        80.00        3.14        3.92        3.17    clayey silt to silty clay     UNDFND   UNDFD    38         4.9 
    30.75   101        41.29        1.34        3.25        3.20    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    31.05   102       112.26        3.10        2.76        3.22    sandy silt to clayey silt     UNDFND   UNDFD    43         7.0 
    31.35   103       151.08        3.82        2.53        3.25    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    31.65   104       125.95        3.17        2.52        3.28    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    32.00   105        78.72        2.89        3.67        3.31    clayey silt to silty clay     UNDFND   UNDFD    38         4.8 
    32.30   106        49.94        2.14        4.29        3.34       silty clay to clay         UNDFND   UNDFD    32         2.9 
    32.60   107        31.49        1.22        3.86        3.37    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    32.95   108        47.01        1.79        3.82        3.40    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.25   109        58.32        2.09        3.59        3.43    clayey silt to silty clay     UNDFND   UNDFD    28         3.4 
    33.55   110       105.60        3.53        3.34        3.46    sandy silt to clayey silt     UNDFND   UNDFD    40         6.6 
    33.85   111       191.60        4.50        2.35        3.49    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    34.15   112       184.55        5.29        2.87        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       307.66        6.95        2.26        3.55       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    34.75   114       331.14        4.82        1.46        3.57       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.05   115       393.12        5.85        1.49        3.60              sand                80-90    40-42   >50   UNDEFINED 
    35.35   116       451.96        4.24        0.94        3.63              sand                  >90    40-42   >50   UNDEFINED 
    35.65   117       535.15        4.35        0.81        3.66      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.95   118       392.58        4.63        1.18        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       391.03        3.89        0.99        3.72              sand                80-90    40-42   >50   UNDEFINED 
    36.55   120       511.97        3.08        0.60        3.74      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    36.85   121       497.06        3.08        0.62        3.77      gravelly sand to sand         >90    42-44   >50   UNDEFINED 

37.15   122       499.91        2.14        0.43        3.80      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    37.45   123       515.30        4.07        0.79        3.83      gravelly sand to sand         >90    42-44   >50   UNDEFINED 

37.75   124       548.07        6.19        1.13        3.86              sand                  >90    42-44   >50   UNDEFINED  
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983  u: Nk= 15  
                                                  (*) overconsolidated or cemented 

Figure A
-31d



Figure A-32a



    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-021                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       312.43        1.49        0.48        0.03      gravelly sand to sand         >90    UNDFD    50   UNDEFINED 
     0.60     2       188.74        1.30        0.69        0.09              sand                  >90      >48    36   UNDEFINED 
     0.95     3        30.90        0.83        2.70        0.15    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     1.25     4        36.20        0.61        1.68        0.22    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     1.55     5        16.48        0.74        4.47        0.28              clay                UNDFND   UNDFD    16         1.0 
     1.85     6        16.43        0.53        3.24        0.33       silty clay to clay         UNDFND   UNDFD    10         1.0 
     2.15     7        11.70        0.39        3.30        0.39       silty clay to clay         UNDFND   UNDFD     7          .7 
     2.45     8        32.16        0.60        1.85        0.45    sandy silt to clayey silt     UNDFND   UNDFD    12         2.1 
     2.75     9         9.17        0.26        2.83        0.51       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.05    10         9.44        0.39        4.10        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        10.59        0.50        4.73        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        44.22        0.63        1.42        0.64    silty sand to sandy silt      40-50    38-40    14   UNDEFINED 
     3.95    13        34.87        0.54        1.55        0.67    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     4.25    14        12.36        0.40        3.22        0.69       silty clay to clay         UNDFND   UNDFD     8          .7 
     4.55    15        10.37        0.41        3.93        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        12.67        0.39        3.07        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        13.77        0.30        2.17        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        14.07        0.33        2.35        0.81    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.75    19        11.59        0.44        3.82        0.84              clay                UNDFND   UNDFD    11          .6 
     6.05    20        12.37        0.34        2.78        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        26.20        1.19        4.53        0.89              clay                UNDFND   UNDFD    25         1.6 
     6.70    22        46.14        2.36        5.11        0.93              clay                UNDFND   UNDFD    44         2.9 
     7.00    23        31.89        1.89        5.94        0.95              clay                UNDFND   UNDFD    31         2.0 
     7.35    24        75.65        2.11        2.78        0.98    sandy silt to clayey silt     UNDFND   UNDFD    29         4.9 
     7.65    25       159.69        2.58        1.62        1.02       sand to silty sand         70-80    42-44    38   UNDEFINED 
     7.95    26       294.45        2.12        0.72        1.04              sand                  >90    44-46   >50   UNDEFINED 
     8.25    27       233.07        1.16        0.50        1.07              sand                80-90    44-46    45   UNDEFINED 
     8.55    28       176.59        1.28        0.72        1.10              sand                80-90    42-44    34   UNDEFINED 
     8.85    29       105.96        1.77        1.67        1.13    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     9.15    30        88.45        2.28        2.58        1.16    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
     9.45    31        54.22        2.92        5.38        1.19              clay                UNDFND   UNDFD   >50         3.4 
     9.75    32        49.47        1.67        3.37        1.21    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    10.05    33        41.59        1.17        2.81        1.24    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.35    34        22.05        0.92        4.16        1.27       silty clay to clay         UNDFND   UNDFD    14         1.3 
    10.65    35        25.65        1.13        4.42        1.30       silty clay to clay         UNDFND   UNDFD    16         1.5 
    10.95    36        45.23        1.57        3.47        1.33    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
    11.25    37        29.83        0.95        3.19        1.36    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    11.55    38        16.84        0.78        4.62        1.38              clay                UNDFND   UNDFD    16          .9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.76        0.81        4.56        1.41              clay                UNDFND   UNDFD    17         1.0 
    12.15    40        19.31        0.75        3.87        1.44       silty clay to clay         UNDFND   UNDFD    12         1.1 
    12.45    41       116.15        2.44        2.10        1.47    silty sand to sandy silt      60-70    40-42    37   UNDEFINED 
    12.80    42       229.00        3.44        1.50        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       188.22        2.11        1.12        1.53              sand                70-80    40-42    36   UNDEFINED 
    13.40    44        53.23        1.70        3.20        1.56    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    13.75    45        57.04        1.31        2.30        1.59    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    14.05    46       130.58        2.12        1.62        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       130.24        2.64        2.03        1.65    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    14.65    48       143.42        1.99        1.38        1.68       sand to silty sand         60-70    40-42    34   UNDEFINED 
    14.95    49       125.21        1.79        1.43        1.70       sand to silty sand         60-70    38-40    30   UNDEFINED 
    15.25    50        67.85        2.03        2.99        1.73    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    15.55    51       235.05        2.59        1.10        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       263.32        3.81        1.45        1.79       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.15    53       316.90        2.61        0.83        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       281.50        3.42        1.22        1.85              sand                80-90    42-44   >50   UNDEFINED 
    16.75    55       341.06        3.51        1.03        1.87              sand                  >90    42-44   >50   UNDEFINED 
    17.05    56       389.51        2.60        0.67        1.90      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.35    57       345.43        3.65        1.06        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       301.63        3.83        1.27        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       318.01        4.64        1.46        1.99       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    18.25    60       354.11        4.97        1.40        2.02              sand                  >90    42-44   >50   UNDEFINED 
    18.55    61       348.02        4.85        1.39        2.04              sand                  >90    42-44   >50   UNDEFINED 
    18.85    62       348.19        3.28        0.94        2.07              sand                  >90    42-44   >50   UNDEFINED 
    19.20    63       297.97        1.68        0.56        2.10              sand                80-90    42-44   >50   UNDEFINED 
    19.50    64       372.75        2.14        0.57        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       398.39        2.13        0.53        2.16      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.15    66       351.22        2.01        0.57        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       365.15        4.25        1.16        2.22              sand                  >90    42-44   >50   UNDEFINED 
    20.75    68       393.56        5.19        1.32        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       402.02        5.04        1.25        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       171.99        1.64        0.96        2.31              sand                70-80    38-40    33   UNDEFINED 
    21.65    71        33.65        0.80        2.39        2.34    sandy silt to clayey silt     UNDFND   UNDFD    13         1.9 
    21.95    72        30.67        0.76        2.49        2.37    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    22.25    73        26.22        0.91        3.47        2.39    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    22.55    74        42.04        1.08        2.57        2.42    sandy silt to clayey silt     UNDFND   UNDFD    16         2.5 
    22.85    75        59.91        1.82        3.04        2.45    sandy silt to clayey silt     UNDFND   UNDFD    23         3.6 
    23.15    76        34.82        1.37        3.92        2.48    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    23.45    77        37.49        1.17        3.13        2.51    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    23.75    78        61.16        3.25        5.31        2.54   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.05    79        64.33        3.29        5.11        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        82.11        3.87        4.71        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        34.89        1.49        4.27        2.62       silty clay to clay         UNDFND   UNDFD    22         2.0 
    24.95    82        27.43        1.01        3.70        2.65    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    25.25    83        45.86        2.22        4.84        2.68       silty clay to clay         UNDFND   UNDFD    29         2.7 
    25.60    84        52.77        2.90        5.50        2.71              clay                UNDFND   UNDFD   >50         3.1 
    25.90    85        35.33        1.75        4.94        2.74              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        39.81        1.68        4.21        2.77       silty clay to clay         UNDFND   UNDFD    25         2.3 
    26.55    87        45.07        1.79        3.98        2.80    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.85    88       160.38        2.83        1.76        2.83       sand to silty sand         60-70    38-40    38   UNDEFINED 
    27.15    89       196.87        2.31        1.18        2.86              sand                70-80    38-40    38   UNDEFINED 
    27.45    90       172.96        3.65        2.11        2.88    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.75    91       338.22        4.45        1.32        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       370.89        5.11        1.38        2.94              sand                80-90    42-44   >50   UNDEFINED 
    28.35    93       427.10        5.31        1.24        2.97              sand                  >90    42-44   >50   UNDEFINED 
    28.65    94       421.84        6.02        1.43        3.00              sand                  >90    42-44   >50   UNDEFINED 
    28.95    95       372.56        4.73        1.27        3.03              sand                80-90    40-42   >50   UNDEFINED 
    29.25    96       512.32        6.18        1.21        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       492.28        5.81        1.18        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       232.44        3.93        1.69        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        47.49        0.88        1.85        3.14    silty sand to sandy silt        <40    30-32    15   UNDEFINED 
    30.45   100       156.58        2.93        1.87        3.17    silty sand to sandy silt      60-70    36-38    50   UNDEFINED 
    30.75   101       141.39        2.75        1.95        3.20    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.05   102        99.35        2.76        2.78        3.22    sandy silt to clayey silt     UNDFND   UNDFD    38         6.2 
    31.35   103       197.21        4.98        2.53        3.25    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    31.65   104       122.94        2.71        2.21        3.28    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    32.00   105        34.69        0.79        2.26        3.31    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.30   106        40.75        1.21        2.97        3.34    sandy silt to clayey silt     UNDFND   UNDFD    16         2.2 
    32.60   107        36.99        1.35        3.66        3.37    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    32.95   108        37.99        1.21        3.17        3.40    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    33.25   109        46.90        1.67        3.55        3.43    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    33.55   110        90.11        1.78        1.98        3.46    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    33.85   111       198.07        2.17        1.10        3.49              sand                60-70    38-40    38   UNDEFINED 
    34.15   112       414.33        1.91        0.46        3.52      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    34.45   113       294.89        5.09        1.72        3.55       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    34.75   114       310.52        3.67        1.18        3.57              sand                80-90    40-42   >50   UNDEFINED 
    35.05   115       324.42        4.55        1.40        3.60              sand                80-90    40-42   >50   UNDEFINED 
    35.35   116       327.31        4.68        1.43        3.63              sand                80-90    40-42   >50   UNDEFINED 
    35.65   117       399.38        6.50        1.63        3.66       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.95   118       394.07        4.01        1.02        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       293.94        3.78        1.29        3.72              sand                70-80    40-42   >50   UNDEFINED 
    36.55   120        66.96        1.70        2.54        3.74    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    36.85   121        65.44        3.17        4.84        3.77       silty clay to clay         UNDFND   UNDFD    42         3.8 
    37.15   122       253.08        3.60        1.42        3.80       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       394.19        4.35        1.10        3.83              sand                80-90    40-42   >50   UNDEFINED 
    37.75   124       312.38        3.95        1.27        3.86              sand                70-80    40-42   >50   UNDEFINED 
    38.05   125       329.85        5.51        1.67        3.89       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    38.40   126       354.67        5.16        1.45        3.92              sand                80-90    40-42   >50   UNDEFINED 
    38.70   127       289.77        4.34        1.50        3.95       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    39.00   128       104.71        2.71        2.59        3.97    sandy silt to clayey silt     UNDFND   UNDFD    40         6.4 
    39.35   129        67.34        1.81        2.70        4.01    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    39.65   130       177.74        3.76        2.12        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.95   131       303.67        3.00        0.99        4.06              sand                70-80    38-40   >50   UNDEFINED 
    40.25   132       353.19        3.45        0.98        4.09              sand                80-90    40-42   >50   UNDEFINED 
    40.55   133       354.61        4.05        1.14        4.12              sand                80-90    40-42   >50   UNDEFINED 
    40.85   134       407.71        5.12        1.26        4.15              sand                80-90    40-42   >50   UNDEFINED 
    41.15   135       320.69        3.69        1.15        4.18              sand                70-80    38-40   >50   UNDEFINED 
    41.45   136       170.86        3.25        1.90        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137        50.29        1.55        3.09        4.23    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    42.05   138        40.50        1.03        2.55        4.26    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.35   139        40.71        0.96        2.35        4.29    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.65   140       110.08        2.94        2.67        4.32    sandy silt to clayey silt     UNDFND   UNDFD    42         6.7 
    42.95   141        86.15        2.75        3.20        4.35    sandy silt to clayey silt     UNDFND   UNDFD    33         5.1 
    43.25   142       248.25        3.82        1.54        4.38       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.55   143       167.67        2.88        1.72        4.40       sand to silty sand         60-70    36-38    40   UNDEFINED 
    43.85   144        58.78        1.45        2.47        4.43    sandy silt to clayey silt     UNDFND   UNDFD    23         3.3 
    44.15   145        53.77        1.54        2.87        4.46    sandy silt to clayey silt     UNDFND   UNDFD    21         3.0 
    44.45   146       119.04        5.71        4.79        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       169.89        3.53        2.08        4.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    45.10   148       301.47        4.84        1.60        4.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    45.40   149       491.97        4.18        0.85        4.58      gravelly sand to sand         >90    40-42   >50   UNDEFINED 
    45.75   150       470.75        3.43        0.73        4.61      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-33a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-022                             Cone Used  : 30 ton 

Job No.    : I-436                                  Water table ( feet ) : 9.84252 
Tot. Unit Wt. (avg) : 120 pcf 

----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       109.32        1.03        0.94        0.03       sand to silty sand           >90      >48    26   UNDEFINED 
     0.60     2       232.57        1.67        0.72        0.09              sand                  >90      >48    45   UNDEFINED 
     0.95     3        46.61        1.18        2.53        0.15    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.25     4        18.71        0.66        3.54        0.22       silty clay to clay         UNDFND   UNDFD    12         1.2 
     1.55     5        14.24        0.55        3.86        0.28       silty clay to clay         UNDFND   UNDFD     9          .9 
     1.85     6        21.85        0.66        3.00        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.4 
     2.15     7         9.76        0.36        3.64        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        10.65        0.34        3.18        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9         8.31        0.49        5.91        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10         8.94        0.48        5.36        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        24.24        0.61        2.50        0.61    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     3.65    12        34.31        0.60        1.75        0.64    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     3.95    13        11.27        0.43        3.81        0.67              clay                UNDFND   UNDFD    11          .7 
     4.25    14        12.04        0.56        4.66        0.69              clay                UNDFND   UNDFD    12          .7 
     4.55    15        11.67        0.48        4.11        0.72              clay                UNDFND   UNDFD    11          .7 
     4.85    16        13.16        0.49        3.69        0.75       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.15    17         9.30        0.29        3.10        0.78       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.45    18         9.84        0.37        3.81        0.81              clay                UNDFND   UNDFD     9          .5 
     5.75    19         7.72        0.31        4.00        0.84              clay                UNDFND   UNDFD     7          .4 
     6.05    20        12.55        0.47        3.77        0.86              clay                UNDFND   UNDFD    12          .7 
     6.40    21        27.26        1.06        3.87        0.89       silty clay to clay         UNDFND   UNDFD    17         1.7 
     6.70    22        24.27        1.35        5.57        0.93              clay                UNDFND   UNDFD    23         1.5 
     7.00    23        56.94        1.23        2.16        0.95    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     7.35    24       148.98        1.79        1.20        0.98       sand to silty sand         70-80    42-44    36   UNDEFINED 
     7.65    25       271.53        1.76        0.65        1.02              sand                  >90    44-46   >50   UNDEFINED 
     7.95    26       260.22        1.81        0.70        1.04              sand                  >90    44-46    50   UNDEFINED 
     8.25    27       262.27        1.76        0.67        1.07              sand                  >90    44-46   >50   UNDEFINED 
     8.55    28       181.16        1.56        0.86        1.10              sand                80-90    42-44    35   UNDEFINED 
     8.85    29        67.04        2.34        3.49        1.13    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
     9.15    30        26.50        1.27        4.81        1.16              clay                UNDFND   UNDFD    25         1.6 
     9.45    31        59.54        2.41        4.05        1.19    clayey silt to silty clay     UNDFND   UNDFD    29         3.8 
     9.75    32        26.32        1.08        4.09        1.21       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.05    33        19.48        0.97        4.95        1.24              clay                UNDFND   UNDFD    19         1.1 
    10.35    34        26.69        1.19        4.46        1.27       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.65    35        29.75        1.32        4.44        1.30       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.95    36        80.35        1.14        1.42        1.33    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    11.25    37        21.57        1.01        4.68        1.36              clay                UNDFND   UNDFD    21         1.2 
    11.55    38        14.50        0.71        4.88        1.38              clay                UNDFND   UNDFD    14          .8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

F
ig

u
re A

-33b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        14.40        0.73        5.04        1.41              clay                UNDFND   UNDFD    14          .8 
    12.15    40        17.41        0.83        4.76        1.44              clay                UNDFND   UNDFD    17         1.0 
    12.45    41        66.93        1.88        2.81        1.47    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    12.80    42       188.85        2.83        1.50        1.50       sand to silty sand         70-80    40-42    45   UNDEFINED 
    13.10    43       263.77        2.72        1.03        1.53              sand                80-90    42-44   >50   UNDEFINED 
    13.40    44       120.80        1.87        1.55        1.56       sand to silty sand         60-70    38-40    29   UNDEFINED 
    13.75    45        28.42        1.21        4.26        1.59       silty clay to clay         UNDFND   UNDFD    18         1.7 
    14.05    46       106.26        1.65        1.56        1.62    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    14.35    47       157.73        2.24        1.42        1.65       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.65    48       158.03        2.20        1.40        1.68       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.95    49       176.04        1.58        0.90        1.70              sand                70-80    40-42    34   UNDEFINED 
    15.25    50        91.65        2.08        2.27        1.73    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    15.55    51       237.16        2.76        1.16        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       320.29        3.26        1.02        1.79              sand                  >90    42-44   >50   UNDEFINED 
    16.15    53       355.17        3.07        0.87        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       338.21        2.37        0.70        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       365.14        2.17        0.60        1.87      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.05    56       291.92        2.58        0.88        1.90              sand                80-90    42-44   >50   UNDEFINED 
    17.35    57       311.80        3.46        1.11        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       310.82        3.32        1.07        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       386.25        2.56        0.66        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       387.99        2.10        0.54        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       352.17        1.69        0.48        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       379.90        2.19        0.58        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       350.92        1.85        0.53        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       282.08        1.05        0.37        2.13      gravelly sand to sand       80-90    42-44    45   UNDEFINED 
    19.80    65       200.71        0.88        0.44        2.16              sand                70-80    40-42    38   UNDEFINED 
    20.15    66       393.79        1.44        0.37        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       449.43        3.18        0.71        2.22      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    20.75    68       402.06        3.79        0.94        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       386.43        3.72        0.96        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       429.27        4.40        1.02        2.31              sand                  >90    42-44   >50   UNDEFINED 
    21.65    71       467.40        3.60        0.77        2.34      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    21.95    72       377.27        1.95        0.52        2.37      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.25    73       367.80        1.58        0.43        2.39      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.55    74       102.48        1.32        1.29        2.42       sand to silty sand         50-60    36-38    25   UNDEFINED 
    22.85    75        24.58        0.45        1.82        2.45    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    23.15    76        16.24        0.45        2.76        2.48    clayey silt to silty clay     UNDFND   UNDFD     8          .7 
    23.45    77        23.09        0.74        3.19        2.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    23.75    78        72.10        2.71        3.76        2.54    clayey silt to silty clay     UNDFND   UNDFD    35         4.4 
    24.05    79        98.77        4.94        5.01        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        68.14        3.83        5.61        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       108.28        4.76        4.39        2.62   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.95    82        39.42        1.88        4.76        2.65       silty clay to clay         UNDFND   UNDFD    25         2.3 
    25.25    83        36.80        1.79        4.86        2.68              clay                UNDFND   UNDFD    35         2.1 
    25.60    84        66.12        2.95        4.47        2.71    clayey silt to silty clay     UNDFND   UNDFD    32         4.0 
    25.90    85        60.15        3.88        6.44        2.74   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    26.20    86        51.83        2.71        5.23        2.77              clay                UNDFND   UNDFD    50         3.1 
    26.55    87        51.63        1.76        3.40        2.80    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    26.85    88        62.88        2.37        3.76        2.83    clayey silt to silty clay     UNDFND   UNDFD    30         3.8 
    27.15    89        47.90        2.38        4.97        2.86       silty clay to clay         UNDFND   UNDFD    31         2.8 
    27.45    90       145.93        3.67        2.51        2.88    silty sand to sandy silt      60-70    36-38    47   UNDEFINED 
    27.75    91       113.42        3.84        3.38        2.91    sandy silt to clayey silt     UNDFND   UNDFD    43         7.2 
    28.05    92       244.50        3.38        1.38        2.94       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    28.35    93       220.00        3.32        1.51        2.97       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    28.65    94       294.49        3.45        1.17        3.00              sand                80-90    40-42   >50   UNDEFINED 
    28.95    95       416.11        5.06        1.21        3.03              sand                  >90    42-44   >50   UNDEFINED 
    29.25    96       461.20        5.67        1.23        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       415.19        6.07        1.46        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       370.94        6.30        1.70        3.11       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    30.15    99       160.48        3.05        1.90        3.14    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100        34.31        0.70        2.03        3.17    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    30.75   101        52.27        1.21        2.31        3.20    sandy silt to clayey silt     UNDFND   UNDFD    20         3.0 
    31.05   102       110.03        1.56        1.41        3.22       sand to silty sand         50-60    34-36    26   UNDEFINED 
    31.35   103       150.02        1.87        1.25        3.25       sand to silty sand         60-70    36-38    36   UNDEFINED 
    31.65   104       113.92        2.28        2.00        3.28    silty sand to sandy silt      50-60    34-36    36   UNDEFINED 
    32.00   105        85.44        2.18        2.55        3.31    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    32.30   106        29.97        1.15        3.84        3.34       silty clay to clay         UNDFND   UNDFD    19         1.5 
    32.60   107        27.45        0.95        3.46        3.37    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    32.95   108        31.66        0.98        3.08        3.40    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    33.25   109        40.06        1.26        3.14        3.43    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    33.55   110        42.39        0.99        2.33        3.46    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    33.85   111        99.21        1.72        1.73        3.49    silty sand to sandy silt      40-50    34-36    32   UNDEFINED 
    34.15   112       176.22        2.89        1.64        3.52       sand to silty sand         60-70    36-38    42   UNDEFINED 
    34.45   113       215.92        2.57        1.19        3.55              sand                70-80    38-40    41   UNDEFINED 
    34.75   114       176.88        3.64        2.06        3.57    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       273.72        3.89        1.42        3.60       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    35.35   116       308.96        6.18        2.00        3.63       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.65   117       635.31        8.78        1.38        3.66              sand                  >90    42-44   >50   UNDEFINED 
    35.95   118       389.55        5.88        1.51        3.69       sand to silty sand         80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-34a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-102                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       253.16        2.29        0.90        0.03              sand                  >90      >48    48   UNDEFINED 
     0.60     2       270.91        2.70        1.00        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3        55.69        1.38        2.47        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        29.62        1.15        3.89        0.22       silty clay to clay         UNDFND   UNDFD    19         1.9 
     1.55     5        88.66        3.05        3.44        0.28    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
     1.85     6        65.93        1.95        2.96        0.33    sandy silt to clayey silt     UNDFND   UNDFD    25         4.3 
     2.15     7        11.59        0.50        4.29        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        10.34        0.43        4.13        0.45              clay                UNDFND   UNDFD    10          .6 
     2.75     9        21.20        0.73        3.43        0.51    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     3.05    10        25.09        0.96        3.81        0.57       silty clay to clay         UNDFND   UNDFD    16         1.6 
     3.35    11         9.62        0.43        4.46        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12        14.62        0.54        3.67        0.64       silty clay to clay         UNDFND   UNDFD     9          .9 
     3.95    13        49.15        1.04        2.11        0.67    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     4.25    14        12.76        0.45        3.55        0.69       silty clay to clay         UNDFND   UNDFD     8          .7 
     4.55    15         8.48        0.40        4.66        0.72              clay                UNDFND   UNDFD     8          .5 
     4.85    16         7.06        0.36        5.05        0.75              clay                UNDFND   UNDFD     7          .4 
     5.15    17         9.93        0.46        4.64        0.78              clay                UNDFND   UNDFD    10          .5 
     5.45    18        10.49        0.54        5.18        0.81              clay                UNDFND   UNDFD    10          .6 
     5.75    19         7.52        0.33        4.33        0.84              clay                UNDFND   UNDFD     7          .4 
     6.05    20         8.46        0.35        4.12        0.86              clay                UNDFND   UNDFD     8          .4 
     6.40    21        11.52        0.48        4.20        0.89              clay                UNDFND   UNDFD    11          .6 
     6.70    22        12.11        0.49        4.07        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        13.35        0.50        3.72        0.95       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.35    24        12.80        0.69        5.42        0.98              clay                UNDFND   UNDFD    12          .7 
     7.65    25        13.12        0.66        5.05        1.02              clay                UNDFND   UNDFD    13          .7 
     7.95    26        14.64        0.71        4.84        1.04              clay                UNDFND   UNDFD    14          .8 
     8.25    27        24.06        1.63        6.79        1.07              clay                UNDFND   UNDFD    23         1.4 
     8.55    28        26.47        1.54        5.82        1.10              clay                UNDFND   UNDFD    25         1.6 
     8.85    29        23.38        1.17        5.00        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        97.86        1.57        1.60        1.16    silty sand to sandy silt      60-70    40-42    31   UNDEFINED 
     9.45    31        61.41        2.45        3.98        1.19    clayey silt to silty clay     UNDFND   UNDFD    29         3.9 
     9.75    32        18.83        1.04        5.53        1.21              clay                UNDFND   UNDFD    18         1.1 
    10.05    33        12.30        0.63        5.11        1.24              clay                UNDFND   UNDFD    12          .6 
    10.35    34        38.79        1.18        3.04        1.27    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    10.65    35        13.92        0.69        4.94        1.30              clay                UNDFND   UNDFD    13          .7 
    10.95    36        47.15        1.08        2.28        1.33    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
    11.25    37        23.33        1.03        4.41        1.36              clay                UNDFND   UNDFD    22         1.4 
    11.55    38        52.16        1.45        2.77        1.38    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       117.04        2.44        2.08        1.41    silty sand to sandy silt      60-70    40-42    37   UNDEFINED 
    12.15    40        88.28        2.21        2.50        1.44    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    12.45    41        88.67        2.17        2.44        1.47    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    12.80    42        64.22        3.79        5.90        1.50   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    13.10    43        38.47        1.82        4.72        1.53       silty clay to clay         UNDFND   UNDFD    25         2.3 
    13.40    44        24.58        1.05        4.28        1.56       silty clay to clay         UNDFND   UNDFD    16         1.4 
    13.75    45        20.63        1.03        4.99        1.59              clay                UNDFND   UNDFD    20         1.1 
    14.05    46        24.81        1.10        4.45        1.62              clay                UNDFND   UNDFD    24         1.4 
    14.35    47        25.70        1.14        4.43        1.65       silty clay to clay         UNDFND   UNDFD    16         1.5 
    14.65    48        24.39        1.06        4.35        1.68       silty clay to clay         UNDFND   UNDFD    16         1.4 
    14.95    49        43.74        2.59        5.91        1.70              clay                UNDFND   UNDFD    42         2.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-35a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-103                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       191.77        1.72        0.90        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       162.78        2.52        1.55        0.09       sand to silty sand           >90      >48    39   UNDEFINED 
     0.95     3       136.86        3.39        2.47        0.15    silty sand to sandy silt        >90      >48    44   UNDEFINED 
     1.25     4       154.99        3.82        2.46        0.22    silty sand to sandy silt        >90      >48    49   UNDEFINED 
     1.55     5        66.13        1.91        2.88        0.28    sandy silt to clayey silt     UNDFND   UNDFD    25         4.3 
     1.85     6        15.46        0.64        4.14        0.33              clay                UNDFND   UNDFD    15         1.0 
     2.15     7        11.89        0.58        4.88        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        13.45        0.59        4.42        0.45              clay                UNDFND   UNDFD    13          .8 
     2.75     9        25.91        0.81        3.11        0.51    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.05    10        11.36        0.63        5.56        0.57              clay                UNDFND   UNDFD    11          .7 
     3.35    11        10.59        0.59        5.61        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12         9.55        0.49        5.15        0.64              clay                UNDFND   UNDFD     9          .5 
     3.95    13        10.30        0.47        4.56        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         9.78        0.45        4.56        0.69              clay                UNDFND   UNDFD     9          .5 
     4.55    15        13.38        0.90        6.70        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16        12.83        0.70        5.49        0.75              clay                UNDFND   UNDFD    12          .7 
     5.15    17        10.91        0.62        5.70        0.78              clay                UNDFND   UNDFD    10          .6 
     5.45    18        14.71        0.83        5.64        0.81              clay                UNDFND   UNDFD    14          .9 
     5.75    19        19.84        0.87        4.39        0.84              clay                UNDFND   UNDFD    19         1.2 
     6.05    20        15.49        0.73        4.70        0.86              clay                UNDFND   UNDFD    15          .9 
     6.40    21        16.20        0.67        4.12        0.89              clay                UNDFND   UNDFD    16          .9 
     6.70    22        20.30        0.78        3.82        0.93       silty clay to clay         UNDFND   UNDFD    13         1.2 
     7.00    23        14.98        0.82        5.47        0.95              clay                UNDFND   UNDFD    14          .9 
     7.35    24        14.57        0.91        6.24        0.98              clay                UNDFND   UNDFD    14          .8 
     7.65    25        14.73        0.80        5.44        1.02              clay                UNDFND   UNDFD    14          .8 
     7.95    26        21.24        1.14        5.35        1.04              clay                UNDFND   UNDFD    20         1.3 
     8.25    27        16.26        0.85        5.25        1.07              clay                UNDFND   UNDFD    16          .9 
     8.55    28        24.87        0.97        3.90        1.10       silty clay to clay         UNDFND   UNDFD    16         1.5 
     8.85    29        71.81        1.56        2.17        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        88.99        1.47        1.65        1.16    silty sand to sandy silt      60-70    38-40    28   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-36a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-104                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       209.97        2.07        0.98        0.03              sand                  >90      >48    40   UNDEFINED 
     0.60     2       399.45        3.94        0.99        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       127.87        1.48        1.16        0.15       sand to silty sand           >90      >48    31   UNDEFINED 
     1.25     4        34.74        0.82        2.36        0.22    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     1.55     5        18.46        0.85        4.59        0.28              clay                UNDFND   UNDFD    18         1.2 
     1.85     6        13.47        0.66        4.87        0.33              clay                UNDFND   UNDFD    13          .8 
     2.15     7         9.59        0.42        4.41        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        14.07        0.45        3.22        0.45       silty clay to clay         UNDFND   UNDFD     9          .9 
     2.75     9         8.05        0.35        4.40        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10         9.68        0.43        4.48        0.57              clay                UNDFND   UNDFD     9          .6 
     3.35    11        10.86        0.40        3.70        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        13.23        0.50        3.81        0.64       silty clay to clay         UNDFND   UNDFD     8          .8 
     3.95    13        10.38        0.42        4.07        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14        12.30        0.66        5.38        0.69              clay                UNDFND   UNDFD    12          .7 
     4.55    15        13.15        0.69        5.24        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16        12.26        0.73        5.98        0.75              clay                UNDFND   UNDFD    12          .7 
     5.15    17         8.81        0.35        4.02        0.78              clay                UNDFND   UNDFD     8          .5 
     5.45    18        13.19        0.63        4.78        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        12.91        0.51        3.98        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20         2.47        0.10        3.99        0.86              clay                UNDFND   UNDFD     2         8.7 
     6.40    21        41.00        1.34        3.27        0.89    clayey silt to silty clay     UNDFND   UNDFD    20         2.6 
     6.70    22        13.00        0.44        3.40        0.93       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.00    23        13.46        0.89        6.58        0.95              clay                UNDFND   UNDFD    13          .8 
     7.35    24         9.74        0.42        4.26        0.98              clay                UNDFND   UNDFD     9          .5 
     7.65    25        15.78        0.75        4.77        1.02              clay                UNDFND   UNDFD    15          .9 
     7.95    26        13.59        0.40        2.93        1.04       silty clay to clay         UNDFND   UNDFD     9          .8 
     8.25    27       -24.11        0.57       -2.34        1.07            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     8.55    28       115.85        0.85        0.74        1.10       sand to silty sand         60-70    40-42    28   UNDEFINED 
     8.85    29        79.10        2.16        2.73        1.13    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
     9.15    30        36.54        1.11        3.03        1.16    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
     9.45    31        24.00        0.94        3.91        1.19       silty clay to clay         UNDFND   UNDFD    15         1.4 
     9.75    32        20.66        0.68        3.29        1.21    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
    10.05    33        17.44        0.60        3.44        1.24       silty clay to clay         UNDFND   UNDFD    11         1.0 
    10.35    34        14.95        0.51        3.44        1.27       silty clay to clay         UNDFND   UNDFD    10          .8 
    10.65    35        23.92        0.86        3.59        1.30    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
    10.95    36       183.31        1.51        0.83        1.33              sand                70-80    42-44    35   UNDEFINED 
    11.25    37       137.54        1.23        0.89        1.36       sand to silty sand         70-80    40-42    33   UNDEFINED 
    11.55    38        33.36        0.91        2.73        1.38    sandy silt to clayey silt     UNDFND   UNDFD    13         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        54.03        1.74        3.22        1.41    sandy silt to clayey silt     UNDFND   UNDFD    21         3.4 
    12.15    40        41.04        1.93        4.70        1.44       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.45    41        85.26        1.38        1.62        1.47    silty sand to sandy silt      50-60    38-40    27   UNDEFINED 
    12.80    42       124.36        1.36        1.09        1.50       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.10    43        99.48        1.18        1.18        1.53       sand to silty sand         60-70    38-40    24   UNDEFINED 
    13.40    44        63.31        1.41        2.23        1.56    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    13.75    45       107.97        1.49        1.38        1.59       sand to silty sand         60-70    38-40    26   UNDEFINED 
    14.05    46        77.55        0.95        1.22        1.62    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    14.35    47        61.75        1.12        1.81        1.65    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    14.65    48       241.40        2.04        0.85        1.68              sand                80-90    42-44    46   UNDEFINED 
    14.95    49       320.91        1.97        0.61        1.70      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    15.25    50       146.04        1.53        1.05        1.73       sand to silty sand         60-70    40-42    35   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-37a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-105                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       206.04        2.29        1.11        0.03              sand                  >90      >48    39   UNDEFINED 
     0.60     2       232.09        2.85        1.23        0.09              sand                  >90      >48    44   UNDEFINED 
     0.95     3       143.90        3.98        2.77        0.15    silty sand to sandy silt        >90      >48    46   UNDEFINED 
     1.25     4        82.25        2.51        3.05        0.22    sandy silt to clayey silt     UNDFND   UNDFD    32         5.4 
     1.55     5        14.19        0.59        4.19        0.28              clay                UNDFND   UNDFD    14          .9 
     1.85     6         7.76        0.44        5.70        0.33              clay                UNDFND   UNDFD     7          .4 
     2.15     7         9.30        0.56        6.01        0.39              clay                UNDFND   UNDFD     9          .5 
     2.45     8        10.90        0.49        4.46        0.45              clay                UNDFND   UNDFD    10          .6 
     2.75     9        12.67        0.51        4.01        0.51              clay                UNDFND   UNDFD    12          .8 
     3.05    10         7.43        0.37        5.00        0.57              clay                UNDFND   UNDFD     7          .4 
     3.35    11        10.04        0.38        3.81        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        14.31        0.63        4.43        0.64              clay                UNDFND   UNDFD    14          .9 
     3.95    13         9.30        0.46        4.91        0.67              clay                UNDFND   UNDFD     9          .5 
     4.25    14        10.14        0.56        5.50        0.69              clay                UNDFND   UNDFD    10          .6 
     4.55    15        12.52        0.57        4.57        0.72              clay                UNDFND   UNDFD    12          .7 
     4.85    16        11.92        0.59        4.96        0.75              clay                UNDFND   UNDFD    11          .7 
     5.15    17        16.94        0.77        4.54        0.78              clay                UNDFND   UNDFD    16         1.0 
     5.45    18        17.00        0.79        4.64        0.81              clay                UNDFND   UNDFD    16         1.0 
     5.75    19        14.25        0.65        4.53        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        17.62        0.69        3.92        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        52.82        1.83        3.46        0.89    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     6.70    22        87.09        1.97        2.26        0.93    silty sand to sandy silt      60-70    40-42    28   UNDEFINED 
     7.00    23        42.20        1.36        3.23        0.95    clayey silt to silty clay     UNDFND   UNDFD    20         2.7 
     7.35    24        13.68        0.74        5.39        0.98              clay                UNDFND   UNDFD    13          .8 
     7.65    25        14.17        0.71        4.98        1.02              clay                UNDFND   UNDFD    14          .8 
     7.95    26        12.34        0.69        5.63        1.04              clay                UNDFND   UNDFD    12          .7 
     8.25    27        11.09        0.69        6.25        1.07              clay                UNDFND   UNDFD    11          .6 
     8.55    28        70.90        1.62        2.29        1.10    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     8.85    29        69.40        2.01        2.89        1.13    sandy silt to clayey silt     UNDFND   UNDFD    27         4.5 
     9.15    30        72.46        1.71        2.36        1.16    sandy silt to clayey silt     UNDFND   UNDFD    28         4.7 
     9.45    31        15.33        0.99        6.44        1.19              clay                UNDFND   UNDFD    15          .9 
     9.75    32        10.85        0.61        5.65        1.21              clay                UNDFND   UNDFD    10          .5 
    10.05    33        18.59        0.93        4.99        1.24              clay                UNDFND   UNDFD    18         1.1 
    10.35    34        68.12        2.64        3.87        1.27    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    10.65    35        14.81        1.03        6.96        1.30              clay                UNDFND   UNDFD    14          .8 
    10.95    36        15.29        0.93        6.07        1.33              clay                UNDFND   UNDFD    15          .8 
    11.25    37        15.30        0.61        4.00        1.36              clay                UNDFND   UNDFD    15          .8 
    11.55    38        80.91        2.51        3.10        1.38    sandy silt to clayey silt     UNDFND   UNDFD    31         5.2 
    11.85    39       120.28        3.32        2.76        1.41    sandy silt to clayey silt     UNDFND   UNDFD    46         7.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-38a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-106                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       261.49        2.61        1.00        0.03              sand                  >90      >48   >50   UNDEFINED 
     0.60     2       297.96        2.96        0.99        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       149.99        1.75        1.17        0.15       sand to silty sand           >90      >48    36   UNDEFINED 
     1.25     4        27.59        0.84        3.06        0.22    clayey silt to silty clay     UNDFND   UNDFD    13         1.8 
     1.55     5         8.92        0.31        3.53        0.28              clay                UNDFND   UNDFD     9          .5 
     1.85     6         4.75        0.19        4.03        0.33              clay                UNDFND   UNDFD     5          .2 
     2.15     7         7.36        0.26        3.48        0.39              clay                UNDFND   UNDFD     7          .4 
     2.45     8        11.69        0.38        3.25        0.45       silty clay to clay         UNDFND   UNDFD     7          .7 
     2.75     9        11.38        0.33        2.92        0.51       silty clay to clay         UNDFND   UNDFD     7          .7 
     3.05    10        10.78        0.43        3.96        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11        11.11        0.38        3.44        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        19.60        0.62        3.15        0.64    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     3.95    13        24.59        0.50        2.03        0.67    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     4.25    14        10.60        0.34        3.25        0.69       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.55    15        13.12        0.66        5.03        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16         9.25        0.58        6.29        0.75              clay                UNDFND   UNDFD     9          .5 
     5.15    17         6.72       -0.03       -0.38        0.78            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     5.45    18        19.05        1.03        5.40        0.81              clay                UNDFND   UNDFD    18         1.2 
     5.75    19        -8.17       -0.34        4.12        0.84            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     6.05    20        21.26        1.27        5.96        0.86              clay                UNDFND   UNDFD    20         1.3 
     6.40    21        57.67        0.90        1.56        0.89    silty sand to sandy silt      50-60    38-40    18   UNDEFINED 
     6.70    22        56.92        0.82        1.44        0.93    silty sand to sandy silt      50-60    38-40    18   UNDEFINED 
     7.00    23        15.95        0.63        3.97        0.95       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.35    24        13.61        0.61        4.47        0.98              clay                UNDFND   UNDFD    13          .8 
     7.65    25        23.42        1.31        5.58        1.02              clay                UNDFND   UNDFD    22         1.4 
     7.95    26        21.88        1.04        4.77        1.04              clay                UNDFND   UNDFD    21         1.3 
     8.25    27        13.16        0.65        4.96        1.07              clay                UNDFND   UNDFD    13          .7 
     8.55    28        19.81        0.83        4.20        1.10       silty clay to clay         UNDFND   UNDFD    13         1.2 
     8.85    29        72.28        1.22        1.69        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        45.84        1.76        3.85        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.45    31        13.99        0.63        4.50        1.19              clay                UNDFND   UNDFD    13          .8 
     9.75    32        19.17        0.76        3.98        1.21       silty clay to clay         UNDFND   UNDFD    12         1.1 
    10.05    33        13.57        0.55        4.04        1.24              clay                UNDFND   UNDFD    13          .7 
    10.35    34        24.39        0.91        3.72        1.27       silty clay to clay         UNDFND   UNDFD    16         1.4 
    10.65    35        19.05        0.84        4.39        1.30              clay                UNDFND   UNDFD    18         1.1 
    10.95    36        16.36        0.56        3.44        1.33       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.25    37        96.26        1.00        1.04        1.36       sand to silty sand         60-70    38-40    23   UNDEFINED 
    11.55    38        39.97        0.92        2.31        1.38    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
    11.85    39        49.00        1.37        2.79        1.41    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    12.15    40       130.64        3.15        2.41        1.44    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be u �sed with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****  
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Figure A-39a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-107                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       163.17        1.56        0.96        0.03              sand                  >90      >48    31   UNDEFINED 
     0.60     2       241.48        1.99        0.82        0.09              sand                  >90      >48    46   UNDEFINED 
     0.95     3        97.09        2.97        3.06        0.15    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     1.25     4        91.11        3.40        3.73        0.22    clayey silt to silty clay     UNDFND   UNDFD    44         6.0 
     1.55     5        16.95        0.81        4.79        0.28              clay                UNDFND   UNDFD    16         1.1 
     1.85     6         6.72        0.33        4.88        0.33              clay                UNDFND   UNDFD     6          .4 
     2.15     7        11.57        0.69        5.93        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        16.33        0.79        4.86        0.45              clay                UNDFND   UNDFD    16         1.0 
     2.75     9        29.64        0.86        2.91        0.51    clayey silt to silty clay     UNDFND   UNDFD    14         1.9 
     3.05    10        12.15        0.56        4.58        0.57              clay                UNDFND   UNDFD    12          .7 
     3.35    11         9.67        0.53        5.50        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        10.16        0.54        5.35        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13         8.86        0.43        4.80        0.67              clay                UNDFND   UNDFD     8          .5 
     4.25    14         8.84        0.46        5.23        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15         7.16        0.35        4.94        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16        13.57        0.70        5.18        0.75              clay                UNDFND   UNDFD    13          .8 
     5.15    17        13.23        0.70        5.26        0.78              clay                UNDFND   UNDFD    13          .8 
     5.45    18        10.32        0.45        4.39        0.81              clay                UNDFND   UNDFD    10          .6 
     5.75    19        12.76        0.52        4.11        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20        19.16        0.75        3.94        0.86       silty clay to clay         UNDFND   UNDFD    12         1.2 
     6.40    21        49.32        1.61        3.27        0.89    clayey silt to silty clay     UNDFND   UNDFD    24         3.2 
     6.70    22        22.17        0.87        3.93        0.93       silty clay to clay         UNDFND   UNDFD    14         1.3 
     7.00    23        31.58        1.28        4.06        0.95       silty clay to clay         UNDFND   UNDFD    20         2.0 
     7.35    24        35.08        1.53        4.38        0.98       silty clay to clay         UNDFND   UNDFD    22         2.2 
     7.65    25        17.48        0.77        4.41        1.02              clay                UNDFND   UNDFD    17         1.0 
     7.95    26        17.69        0.63        3.57        1.04       silty clay to clay         UNDFND   UNDFD    11         1.0 
     8.25    27         9.94        0.46        4.66        1.07              clay                UNDFND   UNDFD    10          .5 
     8.55    28        11.48        0.60        5.20        1.10              clay                UNDFND   UNDFD    11          .6 
     8.85    29        48.92        0.96        1.97        1.13    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
     9.15    30        20.99        0.80        3.80        1.16       silty clay to clay         UNDFND   UNDFD    13         1.2 
     9.45    31         8.81        0.37        4.19        1.19              clay                UNDFND   UNDFD     8          .4 
     9.75    32        10.69        0.42        3.92        1.21              clay                UNDFND   UNDFD    10          .5 
    10.05    33        42.94        1.68        3.91        1.24    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
    10.35    34        32.47        1.61        4.97        1.27              clay                UNDFND   UNDFD    31         2.0 
    10.65    35        10.68        0.61        5.71        1.30              clay                UNDFND   UNDFD    10          .5 
    10.95    36        59.65        1.23        2.07        1.33    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    11.25    37        92.44        1.80        1.95        1.36    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    11.55    38        37.16        2.15        5.78        1.38              clay                UNDFND   UNDFD    36         2.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        86.62        3.53        4.07        1.41    clayey silt to silty clay     UNDFND   UNDFD    41         5.6 
    12.15    40        14.22        0.72        5.10        1.44              clay                UNDFND   UNDFD    14          .7 
    12.45    41        12.29        0.38        3.13        1.47       silty clay to clay         UNDFND   UNDFD     8          .6 
    12.80    42        38.53        1.72        4.45        1.50       silty clay to clay         UNDFND   UNDFD    25         2.4 
    13.10    43        52.05        3.23        6.21        1.53              clay                UNDFND   UNDFD    50         3.3 
    13.40    44        25.40        1.39        5.46        1.56              clay                UNDFND   UNDFD    24         1.5 
    13.75    45        20.68        1.06        5.15        1.59              clay                UNDFND   UNDFD    20         1.2 
    14.05    46        32.98        1.60        4.84        1.62              clay                UNDFND   UNDFD    32         2.0 
    14.35    47        50.49        2.61        5.17        1.65              clay                UNDFND   UNDFD    48         3.1 
    14.65    48        45.90        2.53        5.52        1.68              clay                UNDFND   UNDFD    44         2.8 
    14.95    49        97.36        3.35        3.44        1.70    sandy silt to clayey silt     UNDFND   UNDFD    37         6.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-40a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-108                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       253.21        2.19        0.86        0.03              sand                  >90      >48    49   UNDEFINED 
     0.60     2       120.87        3.52        2.91        0.09    sandy silt to clayey silt     UNDFND   UNDFD    46         8.0 
     0.95     3       155.93        1.46        0.93        0.15              sand                  >90      >48    30   UNDEFINED 
     1.25     4        55.91        1.22        2.17        0.22    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.55     5        18.58        0.95        5.12        0.28              clay                UNDFND   UNDFD    18         1.2 
     1.85     6        13.01        0.72        5.50        0.33              clay                UNDFND   UNDFD    12          .8 
     2.15     7        20.72        1.19        5.77        0.39              clay                UNDFND   UNDFD    20         1.3 
     2.45     8        27.25        0.73        2.67        0.45    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     2.75     9        34.70        0.83        2.38        0.51    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     3.05    10         9.36        0.45        4.80        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        10.26        0.53        5.14        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        11.26        0.53        4.71        0.64              clay                UNDFND   UNDFD    11          .7 
     3.95    13        10.42        0.41        3.98        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         9.52        0.49        5.20        0.69              clay                UNDFND   UNDFD     9          .5 
     4.55    15         9.06        0.36        3.94        0.72              clay                UNDFND   UNDFD     9          .5 
     4.85    16        11.01        0.67        6.13        0.75              clay                UNDFND   UNDFD    11          .6 
     5.15    17         9.95        0.42        4.20        0.78              clay                UNDFND   UNDFD    10          .5 
     5.45    18        13.45        0.54        4.04        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        15.62        0.60        3.85        0.84       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.05    20        18.74        0.84        4.47        0.86              clay                UNDFND   UNDFD    18         1.1 
     6.40    21        32.58        1.13        3.47        0.89    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     6.70    22        12.78        0.59        4.63        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        13.95        0.72        5.14        0.95              clay                UNDFND   UNDFD    13          .8 
     7.35    24        23.02        1.27        5.53        0.98              clay                UNDFND   UNDFD    22         1.4 
     7.65    25        68.60        2.76        4.02        1.02    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
     7.95    26        52.75        1.79        3.40        1.04    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     8.25    27        18.50        0.74        4.00        1.07       silty clay to clay         UNDFND   UNDFD    12         1.1 
     8.55    28        16.93        0.67        3.93        1.10       silty clay to clay         UNDFND   UNDFD    11         1.0 
     8.85    29        70.90        1.15        1.63        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        15.91        0.57        3.61        1.16       silty clay to clay         UNDFND   UNDFD    10          .9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-41a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-109                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       146.98        1.92        1.31        0.03       sand to silty sand           >90      >48    35   UNDEFINED 
     0.60     2       250.76        2.31        0.92        0.09              sand                  >90      >48    48   UNDEFINED 
     0.95     3        86.10        2.78        3.23        0.15    sandy silt to clayey silt     UNDFND   UNDFD    33         5.7 
     1.25     4       101.03        3.79        3.75        0.22    clayey silt to silty clay     UNDFND   UNDFD    48         6.7 
     1.55     5        83.75        2.50        2.99        0.28    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     1.85     6        15.53        0.74        4.75        0.33              clay                UNDFND   UNDFD    15         1.0 
     2.15     7         9.44        0.71        7.52        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        13.87        0.88        6.31        0.45              clay                UNDFND   UNDFD    13          .8 
     2.75     9        24.81        0.84        3.39        0.51    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.05    10        33.90        1.04        3.08        0.57    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     3.35    11         9.67        0.65        6.72        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        10.71        0.56        5.20        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13         9.38        0.50        5.31        0.67              clay                UNDFND   UNDFD     9          .5 
     4.25    14         5.92        0.33        5.54        0.69              clay                UNDFND   UNDFD     6          .3 
     4.55    15         6.92        0.44        6.29        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16         8.32        0.37        4.46        0.75              clay                UNDFND   UNDFD     8          .4 
     5.15    17        11.32        0.58        5.12        0.78              clay                UNDFND   UNDFD    11          .6 
     5.45    18        11.28        0.50        4.43        0.81              clay                UNDFND   UNDFD    11          .6 
     5.75    19        13.34        0.60        4.53        0.84              clay                UNDFND   UNDFD    13          .8 
     6.05    20        17.10        0.68        3.98        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        29.04        1.12        3.85        0.89       silty clay to clay         UNDFND   UNDFD    19         1.8 
     6.70    22        16.18        0.61        3.75        0.93       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.00    23        15.66        0.80        5.13        0.95              clay                UNDFND   UNDFD    15          .9 
     7.35    24        15.82        0.82        5.21        0.98              clay                UNDFND   UNDFD    15          .9 
     7.65    25        12.55        0.67        5.36        1.02              clay                UNDFND   UNDFD    12          .7 
     7.95    26        18.86        0.80        4.26        1.04              clay                UNDFND   UNDFD    18         1.1 
     8.25    27        18.58        0.84        4.50        1.07              clay                UNDFND   UNDFD    18         1.1 
     8.55    28        25.43        1.40        5.52        1.10              clay                UNDFND   UNDFD    24         1.5 
     8.85    29        19.02        0.92        4.84        1.13              clay                UNDFND   UNDFD    18         1.1 
     9.15    30        27.37        0.66        2.42        1.16    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-42a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-110                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       129.71        1.27        0.98        0.03       sand to silty sand           >90      >48    31   UNDEFINED 
     0.60     2        33.10        1.34        4.06        0.09       silty clay to clay         UNDFND   UNDFD    21         2.2 
     0.95     3        28.14        0.93        3.29        0.15    clayey silt to silty clay     UNDFND   UNDFD    13         1.8 
     1.25     4        69.97        0.64        0.92        0.22       sand to silty sand         70-80    46-48    17   UNDEFINED 
     1.55     5        21.21        0.62        2.91        0.28    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     1.85     6         9.26        0.31        3.32        0.33              clay                UNDFND   UNDFD     9          .5 
     2.15     7        11.41        0.53        4.62        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        12.99        0.74        5.66        0.45              clay                UNDFND   UNDFD    12          .8 
     2.75     9        23.89        0.80        3.35        0.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.05    10        22.23        0.73        3.27        0.57    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     3.35    11         9.49        0.68        7.16        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12         9.93        0.48        4.80        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13        10.00        0.47        4.66        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         8.78        0.43        4.95        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15        10.82        0.64        5.88        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        10.31        0.53        5.13        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17         9.77        0.55        5.63        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         9.26        0.44        4.80        0.81              clay                UNDFND   UNDFD     9          .5 
     5.75    19        12.38        0.67        5.41        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20        13.07        0.63        4.84        0.86              clay                UNDFND   UNDFD    13          .7 
     6.40    21        17.76        0.90        5.10        0.89              clay                UNDFND   UNDFD    17         1.1 
     6.70    22        19.41        0.81        4.18        0.93       silty clay to clay         UNDFND   UNDFD    12         1.2 
     7.00    23        17.18        1.05        6.13        0.95              clay                UNDFND   UNDFD    16         1.0 
     7.35    24        25.16        1.49        5.91        0.98              clay                UNDFND   UNDFD    24         1.5 
     7.65    25        18.43        1.09        5.89        1.02              clay                UNDFND   UNDFD    18         1.1 
     7.95    26        12.88        0.54        4.23        1.04              clay                UNDFND   UNDFD    12          .7 
     8.25    27        16.81        0.93        5.55        1.07              clay                UNDFND   UNDFD    16         1.0 
     8.55    28        19.79        1.27        6.43        1.10              clay                UNDFND   UNDFD    19         1.2 
     8.85    29        20.83        1.26        6.07        1.13              clay                UNDFND   UNDFD    20         1.2 
     9.15    30        32.20        1.46        4.53        1.16       silty clay to clay         UNDFND   UNDFD    21         2.0 
     9.45    31        53.05        1.74        3.28        1.19    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     9.75    32        24.59        0.74        3.01        1.21    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    10.05    33        47.59        1.24        2.61        1.24    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
    10.35    34       104.78        1.87        1.78        1.27    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
    10.65    35        25.30        1.12        4.42        1.30       silty clay to clay         UNDFND   UNDFD    16         1.5 
    10.95    36        18.85        0.77        4.09        1.33       silty clay to clay         UNDFND   UNDFD    12         1.1 
    11.25    37       118.02        1.08        0.92        1.36       sand to silty sand         60-70    40-42    28   UNDEFINED 
    11.55    38        88.07        1.03        1.17        1.38       sand to silty sand         50-60    38-40    21   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        81.44        1.13        1.39        1.41    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    12.15    40        94.19        1.14        1.21        1.44       sand to silty sand         50-60    38-40    23   UNDEFINED 
    12.45    41        64.87        1.07        1.66        1.47    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    12.80    42        21.49        0.66        3.07        1.50    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
    13.10    43        71.26        1.38        1.93        1.53    silty sand to sandy silt      50-60    36-38    23   UNDEFINED 
    13.40    44        22.43        0.98        4.39        1.56              clay                UNDFND   UNDFD    21         1.3 
    13.75    45       117.51        0.79        0.68        1.59       sand to silty sand         60-70    38-40    28   UNDEFINED 
    14.05    46       149.05        1.87        1.25        1.62       sand to silty sand         70-80    40-42    36   UNDEFINED 
    14.35    47       315.50        1.99        0.63        1.65              sand                  >90    42-44   >50   UNDEFINED 
    14.65    48       300.01        1.83        0.61        1.68              sand                  >90    42-44   >50   UNDEFINED 
    14.95    49       193.83        1.57        0.81        1.70              sand                70-80    40-42    37   UNDEFINED 
    15.25    50       251.82        1.10        0.44        1.73              sand                80-90    42-44    48   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-43a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-111                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       243.03        1.20        0.50        0.03              sand                  >90      >48    47   UNDEFINED 
     0.60     2       320.84        3.08        0.96        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3        87.57        2.22        2.53        0.15    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
     1.25     4        83.54        2.84        3.40        0.22    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     1.55     5        55.92        1.83        3.27        0.28    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.85     6        15.89        0.62        3.90        0.33       silty clay to clay         UNDFND   UNDFD    10         1.0 
     2.15     7        10.12        0.67        6.61        0.39              clay                UNDFND   UNDFD    10          .6 
     2.45     8        15.27        1.00        6.54        0.45              clay                UNDFND   UNDFD    15          .9 
     2.75     9        16.64        0.86        5.18        0.51              clay                UNDFND   UNDFD    16         1.0 
     3.05    10        25.33        0.93        3.69        0.57       silty clay to clay         UNDFND   UNDFD    16         1.6 
     3.35    11        24.88        0.89        3.58        0.61    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.65    12         8.24        0.45        5.47        0.64              clay                UNDFND   UNDFD     8          .5 
     3.95    13         8.04        0.44        5.52        0.67              clay                UNDFND   UNDFD     8          .4 
     4.25    14         7.27        0.37        5.14        0.69              clay                UNDFND   UNDFD     7          .4 
     4.55    15         7.75        0.41        5.29        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16        10.61        0.39        3.66        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17        11.26        0.52        4.61        0.78              clay                UNDFND   UNDFD    11          .6 
     5.45    18        15.46        0.77        5.00        0.81              clay                UNDFND   UNDFD    15          .9 
     5.75    19        11.43        0.57        5.02        0.84              clay                UNDFND   UNDFD    11          .6 
     6.05    20        13.14        0.59        4.47        0.86              clay                UNDFND   UNDFD    13          .7 
     6.40    21        14.89        0.58        3.88        0.89       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.70    22        19.77        0.83        4.20        0.93       silty clay to clay         UNDFND   UNDFD    13         1.2 
     7.00    23        15.67        0.77        4.90        0.95              clay                UNDFND   UNDFD    15          .9 
     7.35    24        30.16        1.31        4.33        0.98       silty clay to clay         UNDFND   UNDFD    19         1.9 
     7.65    25        21.12        0.95        4.48        1.02              clay                UNDFND   UNDFD    20         1.3 
     7.95    26        13.63        0.82        6.03        1.04              clay                UNDFND   UNDFD    13          .8 
     8.25    27        30.51        2.18        7.15        1.07              clay                UNDFND   UNDFD    29         1.9 
     8.55    28        43.03        1.78        4.13        1.10    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
     8.85    29        26.31        1.78        6.78        1.13              clay                UNDFND   UNDFD    25         1.6 
     9.15    30        11.25        0.73        6.45        1.16              clay                UNDFND   UNDFD    11          .6 
     9.45    31        23.99        1.43        5.94        1.19              clay                UNDFND   UNDFD    23         1.4 
     9.75    32        28.10        1.42        5.04        1.21              clay                UNDFND   UNDFD    27         1.7 
    10.05    33        37.63        1.49        3.97        1.24    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
    10.35    34        75.85        2.37        3.13        1.27    sandy silt to clayey silt     UNDFND   UNDFD    29         4.9 
    10.65    35        15.60        0.72        4.58        1.30              clay                UNDFND   UNDFD    15          .9 
    10.95    36        55.23        1.64        2.97        1.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    11.25    37        86.99        2.13        2.45        1.36    sandy silt to clayey silt     UNDFND   UNDFD    33         5.6 
    11.55    38        34.29        1.88        5.49        1.38              clay                UNDFND   UNDFD    33         2.1 
    11.85    39        67.62        2.99        4.43        1.41    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
    12.15    40       224.63        4.43        1.97        1.44       sand to silty sand         80-90    42-44   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-44a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-113                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       183.30        1.43        0.78        0.03              sand                  >90      >48    35   UNDEFINED 
     0.60     2       164.79        1.54        0.93        0.09              sand                  >90      >48    32   UNDEFINED 
     0.95     3       112.11        2.60        2.32        0.15    silty sand to sandy silt        >90      >48    36   UNDEFINED 
     1.25     4       121.40        3.14        2.58        0.22    silty sand to sandy silt        >90      >48    39   UNDEFINED 
     1.55     5        34.19        1.03        3.01        0.28    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     1.85     6        21.04        0.38        1.79        0.33    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     2.15     7         9.87        0.42        4.21        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8         9.64        0.43        4.49        0.45              clay                UNDFND   UNDFD     9          .6 
     2.75     9        20.86        0.42        2.01        0.51    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     3.05    10         9.04        0.22        2.47        0.57       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.35    11         4.55        0.17        3.78        0.61              clay                UNDFND   UNDFD     4          .2 
     3.65    12         4.98        0.17        3.36        0.64              clay                UNDFND   UNDFD     5          .2 
     3.95    13         8.38        0.20        2.44        0.67       silty clay to clay         UNDFND   UNDFD     5          .5 
     4.25    14         6.96        0.20        2.91        0.69              clay                UNDFND   UNDFD     7          .4 
     4.55    15        24.18        0.46        1.92        0.72    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     4.85    16        10.00        0.24        2.39        0.75       silty clay to clay         UNDFND   UNDFD     6          .6 
     5.15    17         7.35        0.16        2.24        0.78       silty clay to clay         UNDFND   UNDFD     5          .4 
     5.45    18        12.93        0.36        2.78        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19         6.51        0.26        3.94        0.84              clay                UNDFND   UNDFD     6          .3 
     6.05    20         5.71        0.19        3.26        0.86              clay                UNDFND   UNDFD     5          .3 
     6.40    21         8.61        0.28        3.25        0.89              clay                UNDFND   UNDFD     8          .4 
     6.70    22         9.29        0.35        3.78        0.93              clay                UNDFND   UNDFD     9          .5 
     7.00    23        19.80        0.87        4.39        0.95              clay                UNDFND   UNDFD    19         1.2 
     7.35    24        27.14        1.28        4.70        0.98              clay                UNDFND   UNDFD    26         1.7 
     7.65    25        15.73        0.71        4.50        1.02              clay                UNDFND   UNDFD    15          .9 
     7.95    26        29.18        1.29        4.42        1.04       silty clay to clay         UNDFND   UNDFD    19         1.8 
     8.25    27        67.36        1.82        2.70        1.07    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
     8.55    28        71.83        2.03        2.82        1.10    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
     8.85    29        54.36        1.59        2.92        1.13    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
     9.15    30        17.22        1.01        5.86        1.16              clay                UNDFND   UNDFD    16         1.0 
     9.45    31        23.25        1.26        5.44        1.19              clay                UNDFND   UNDFD    22         1.4 
     9.75    32        19.83        0.91        4.61        1.21              clay                UNDFND   UNDFD    19         1.1 
    10.05    33        47.15        2.16        4.59        1.24       silty clay to clay         UNDFND   UNDFD    30         3.0 
    10.35    34        80.64        2.70        3.35        1.27    sandy silt to clayey silt     UNDFND   UNDFD    31         5.2 
    10.65    35        26.66        1.17        4.39        1.30       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.95    36        12.95        0.78        6.03        1.33              clay                UNDFND   UNDFD    12          .7 
    11.25    37        63.62        1.54        2.43        1.36    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    11.55    38        40.09        1.83        4.56        1.38       silty clay to clay         UNDFND   UNDFD    26         2.5 
    11.85    39        85.57        3.50        4.09        1.41    clayey silt to silty clay     UNDFND   UNDFD    41         5.5 
    12.15    40       118.55        2.69        2.27        1.44    silty sand to sandy silt      60-70    40-42    38   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-45a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-114                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       139.95        1.19        0.85        0.03       sand to silty sand           >90      >48    34   UNDEFINED 
     0.60     2       142.04        1.55        1.09        0.09       sand to silty sand           >90      >48    34   UNDEFINED 
     0.95     3        24.07        0.56        2.34        0.15    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     1.25     4         8.32        0.31        3.69        0.22              clay                UNDFND   UNDFD     8          .5 
     1.55     5         4.25        0.17        3.91        0.28              clay                UNDFND   UNDFD     4          .2 
     1.85     6         2.51        0.15        5.80        0.33        organic material          UNDFND   UNDFD     2          .1 
     2.15     7         3.86        0.24        6.17        0.39              clay                UNDFND   UNDFD     4          .2 
     2.45     8        12.44        0.22        1.77        0.45    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     2.75     9         8.26        0.15        1.87        0.51    clayey silt to silty clay     UNDFND   UNDFD     4          .5 
     3.05    10         5.04        0.13        2.56        0.57              clay                UNDFND   UNDFD     5          .2 
     3.35    11         3.91        0.14        3.51        0.61              clay                UNDFND   UNDFD     4          .2 
     3.65    12         5.37        0.17        3.23        0.64              clay                UNDFND   UNDFD     5          .3 
     3.95    13        11.98        0.52        4.33        0.67              clay                UNDFND   UNDFD    11          .7 
     4.25    14        36.10        0.77        2.14        0.69    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     4.55    15        14.45        0.20        1.36        0.72    sandy silt to clayey silt     UNDFND   UNDFD     6          .9 
     4.85    16         6.81        0.25        3.62        0.75              clay                UNDFND   UNDFD     7          .3 
     5.15    17        27.03        0.88        3.27        0.78    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     5.45    18        25.14        0.55        2.19        0.81    sandy silt to clayey silt     UNDFND   UNDFD    10         1.6 
     5.75    19         6.03        0.25        4.13        0.84              clay                UNDFND   UNDFD     6          .3 
     6.05    20         8.29        0.35        4.23        0.86              clay                UNDFND   UNDFD     8          .4 
     6.40    21        13.64        0.68        4.97        0.89              clay                UNDFND   UNDFD    13          .8 
     6.70    22        33.14        1.02        3.09        0.93    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     7.00    23        84.45        2.08        2.46        0.95    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     7.35    24        17.60        0.82        4.63        0.98              clay                UNDFND   UNDFD    17         1.0 
     7.65    25        67.85        2.04        3.01        1.02    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     7.95    26       134.55        2.67        1.99        1.04    silty sand to sandy silt      70-80    42-44    43   UNDEFINED 
     8.25    27       136.24        2.12        1.55        1.07       sand to silty sand         70-80    42-44    33   UNDEFINED 
     8.55    28        82.96        1.32        1.59        1.10    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     8.85    29        39.32        0.96        2.44        1.13    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     9.15    30        18.85        0.52        2.77        1.16    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-46a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-117                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       203.64        1.58        0.78        0.03              sand                  >90      >48    39   UNDEFINED 
     0.60     2       180.03        2.57        1.43        0.09       sand to silty sand           >90      >48    43   UNDEFINED 
     0.95     3        56.05        1.15        2.05        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        28.63        0.64        2.25        0.22    sandy silt to clayey silt     UNDFND   UNDFD    11         1.8 
     1.55     5        11.39        0.51        4.47        0.28              clay                UNDFND   UNDFD    11          .7 
     1.85     6         9.82        0.36        3.68        0.33              clay                UNDFND   UNDFD     9          .6 
     2.15     7         8.76        0.30        3.39        0.39              clay                UNDFND   UNDFD     8          .5 
     2.45     8        31.38        0.40        1.29        0.45    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     2.75     9        10.80        0.30        2.74        0.51       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.05    10        10.30        0.31        2.99        0.57       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.35    11        10.74        0.31        2.87        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        12.68        0.56        4.40        0.64              clay                UNDFND   UNDFD    12          .7 
     3.95    13        13.56        0.49        3.65        0.67       silty clay to clay         UNDFND   UNDFD     9          .8 
     4.25    14        53.61        0.66        1.23        0.69    silty sand to sandy silt      50-60    38-40    17   UNDEFINED 
     4.55    15        18.83        0.47        2.50        0.72    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     4.85    16        14.84        0.48        3.24        0.75       silty clay to clay         UNDFND   UNDFD     9          .9 
     5.15    17        14.61        0.66        4.50        0.78              clay                UNDFND   UNDFD    14          .9 
     5.45    18        11.04        0.47        4.22        0.81              clay                UNDFND   UNDFD    11          .6 
     5.75    19        23.43        1.23        5.23        0.84              clay                UNDFND   UNDFD    22         1.4 
     6.05    20        36.35        1.55        4.28        0.86       silty clay to clay         UNDFND   UNDFD    23         2.3 
     6.40    21        25.88        0.99        3.83        0.89       silty clay to clay         UNDFND   UNDFD    17         1.6 
     6.70    22        16.34        0.63        3.85        0.93       silty clay to clay         UNDFND   UNDFD    10         1.0 
     7.00    23        19.89        0.98        4.93        0.95              clay                UNDFND   UNDFD    19         1.2 
     7.35    24        16.25        0.74        4.52        0.98              clay                UNDFND   UNDFD    16          .9 
     7.65    25        12.31        0.45        3.62        1.02       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.95    26        22.54        1.12        4.97        1.04              clay                UNDFND   UNDFD    22         1.4 
     8.25    27       126.63        1.57        1.24        1.07       sand to silty sand         70-80    40-42    30   UNDEFINED 
     8.55    28       143.98        1.49        1.03        1.10       sand to silty sand         70-80    42-44    34   UNDEFINED 
     8.85    29       102.15        1.19        1.16        1.13       sand to silty sand         60-70    40-42    24   UNDEFINED 
     9.15    30        37.71        1.55        4.10        1.16       silty clay to clay         UNDFND   UNDFD    24         2.3 
     9.45    31        69.29        1.77        2.55        1.19    sandy silt to clayey silt     UNDFND   UNDFD    27         4.4 
     9.75    32        62.93        2.16        3.43        1.21    clayey silt to silty clay     UNDFND   UNDFD    30         4.0 
    10.05    33        71.46        2.46        3.44        1.24    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
    10.35    34       147.89        2.91        1.96        1.27    silty sand to sandy silt      70-80    40-42    47   UNDEFINED 
    10.65    35       149.13        1.58        1.06        1.30       sand to silty sand         70-80    40-42    36   UNDEFINED 
    10.95    36        19.56        0.68        3.50        1.33       silty clay to clay         UNDFND   UNDFD    12         1.1 
    11.25    37        13.51        0.57        4.23        1.36              clay                UNDFND   UNDFD    13          .7 
    11.55    38        22.35        0.97        4.32        1.38       silty clay to clay         UNDFND   UNDFD    14         1.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       117.56        2.39        2.04        1.41    silty sand to sandy silt      60-70    40-42    38   UNDEFINED 
    12.15    40       168.09        2.14        1.27        1.44       sand to silty sand         70-80    40-42    40   UNDEFINED 
    12.45    41       128.61        1.65        1.28        1.47       sand to silty sand         60-70    40-42    31   UNDEFINED 
    12.80    42        59.33        1.08        1.83        1.50    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    13.10    43        28.77        0.75        2.61        1.53    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
    13.40    44       124.55        1.55        1.24        1.56       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.75    45        69.32        2.57        3.70        1.59    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    14.05    46        75.76        2.35        3.11        1.62    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    14.35    47        60.75        1.17        1.92        1.65    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    14.65    48        28.44        0.97        3.42        1.68    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.95    49        26.01        0.79        3.02        1.70    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    15.25    50        15.82        0.34        2.16        1.73    clayey silt to silty clay     UNDFND   UNDFD     8          .8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-47a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-118                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       245.53        1.93        0.79        0.03              sand                  >90      >48    47   UNDEFINED 
     0.60     2       197.36        2.25        1.14        0.09              sand                  >90      >48    38   UNDEFINED 
     0.95     3        86.08        2.53        2.93        0.15    sandy silt to clayey silt     UNDFND   UNDFD    33         5.7 
     1.25     4       173.77        4.39        2.53        0.22    silty sand to sandy silt        >90      >48   >50   UNDEFINED 
     1.55     5        80.63        2.00        2.48        0.28    sandy silt to clayey silt     UNDFND   UNDFD    31         5.3 
     1.85     6        55.94        1.39        2.49        0.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     2.15     7        14.85        0.90        6.09        0.39              clay                UNDFND   UNDFD    14          .9 
     2.45     8         9.87        0.72        7.32        0.45              clay                UNDFND   UNDFD     9          .6 
     2.75     9         8.71        0.52        5.98        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10        36.57        0.69        1.89        0.57    sandy silt to clayey silt     UNDFND   UNDFD    14         2.4 
     3.35    11        11.58        0.45        3.93        0.61              clay                UNDFND   UNDFD    11          .7 
     3.65    12         8.06        0.26        3.24        0.64              clay                UNDFND   UNDFD     8          .4 
     3.95    13         8.18        0.29        3.54        0.67              clay                UNDFND   UNDFD     8          .4 
     4.25    14         8.54        0.33        3.81        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15        10.09        0.45        4.48        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        51.54        1.02        1.97        0.75    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
     5.15    17        20.99        0.76        3.61        0.78       silty clay to clay         UNDFND   UNDFD    13         1.3 
     5.45    18         7.21        0.29        4.09        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         8.26        0.31        3.72        0.84              clay                UNDFND   UNDFD     8          .4 
     6.05    20         8.66        0.29        3.30        0.86              clay                UNDFND   UNDFD     8          .4 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-48a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-119                            Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       208.56        1.12        0.54        0.03              sand                  >90      >48    40   UNDEFINED 
     0.60     2       148.63        1.12        0.76        0.09              sand                  >90      >48    28   UNDEFINED 
     0.95     3        42.63        0.91        2.14        0.15    sandy silt to clayey silt     UNDFND   UNDFD    16         2.8 
     1.25     4        10.65        0.25        2.39        0.22       silty clay to clay         UNDFND   UNDFD     7          .6 
     1.55     5         5.54        0.18        3.28        0.28              clay                UNDFND   UNDFD     5          .3 
     1.85     6         7.18        0.24        3.36        0.33              clay                UNDFND   UNDFD     7          .4 
     2.15     7        13.63        0.39        2.87        0.39       silty clay to clay         UNDFND   UNDFD     9          .8 
     2.45     8        39.78        0.62        1.56        0.45    silty sand to sandy silt      50-60    40-42    13   UNDEFINED 
     2.75     9        15.21        0.28        1.81        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10         8.90        0.22        2.45        0.57       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.35    11         9.19        0.34        3.70        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12         6.36        0.23        3.62        0.64              clay                UNDFND   UNDFD     6          .3 
     3.95    13         7.59        0.25        3.25        0.67              clay                UNDFND   UNDFD     7          .4 
     4.25    14        14.21        0.40        2.81        0.69    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     4.55    15        10.43        0.32        3.04        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        15.48        0.54        3.48        0.75       silty clay to clay         UNDFND   UNDFD    10          .9 
     5.15    17        18.47        0.54        2.94        0.78    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     5.45    18        14.88        0.50        3.33        0.81       silty clay to clay         UNDFND   UNDFD    10          .9 
     5.75    19        14.32        0.58        4.08        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        14.45        0.51        3.51        0.86       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.40    21        20.25        1.00        4.92        0.89              clay                UNDFND   UNDFD    19         1.2 
     6.70    22        29.01        1.35        4.66        0.93              clay                UNDFND   UNDFD    28         1.8 
     7.00    23        25.76        0.70        2.73        0.95    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     7.35    24        18.18        0.81        4.47        0.98              clay                UNDFND   UNDFD    17         1.1 
     7.65    25        16.19        0.80        4.95        1.02              clay                UNDFND   UNDFD    16          .9 
     7.95    26        17.67        0.90        5.08        1.04              clay                UNDFND   UNDFD    17         1.0 
     8.25    27        79.04        1.23        1.56        1.07    silty sand to sandy silt      50-60    38-40    25   UNDEFINED 
     8.55    28       119.58        0.81        0.68        1.10       sand to silty sand         70-80    40-42    29   UNDEFINED 
     8.85    29        44.72        1.05        2.35        1.13    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
     9.15    30       105.39        2.14        2.03        1.16    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     9.45    31       228.13        3.95        1.73        1.19       sand to silty sand         80-90    42-44   >50   UNDEFINED 
     9.75    32        97.81        1.66        1.69        1.21    silty sand to sandy silt      60-70    40-42    31   UNDEFINED 
    10.05    33        19.22        0.77        4.03        1.24       silty clay to clay         UNDFND   UNDFD    12         1.1 
    10.35    34        57.80        2.92        5.05        1.27       silty clay to clay         UNDFND   UNDFD    37         3.7 
    10.65    35        47.68        2.39        5.01        1.30              clay                UNDFND   UNDFD    46         3.0 
    10.95    36        11.98        0.59        4.94        1.33              clay                UNDFND   UNDFD    11          .6 
    11.25    37        20.70        1.05        5.06        1.36              clay                UNDFND   UNDFD    20         1.2 
    11.55    38        78.53        3.27        4.17        1.38    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       143.15        2.38        1.66        1.41       sand to silty sand         70-80    40-42    34   UNDEFINED 
    12.15    40        91.91        2.05        2.23        1.44    silty sand to sandy silt      50-60    38-40    29   UNDEFINED 
    12.45    41       121.87        1.84        1.51        1.47       sand to silty sand         60-70    40-42    29   UNDEFINED 
    12.80    42        23.01        0.93        4.02        1.50       silty clay to clay         UNDFND   UNDFD    15         1.3 
    13.10    43        72.75        2.25        3.10        1.53    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    13.40    44       112.15        3.22        2.87        1.56    sandy silt to clayey silt     UNDFND   UNDFD    43         7.3 
    13.75    45       146.17        2.54        1.73        1.59       sand to silty sand         70-80    40-42    35   UNDEFINED 
    14.05    46        47.25        1.80        3.80        1.62    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    14.35    47        42.67        2.22        5.20        1.65              clay                UNDFND   UNDFD    41         2.6 
    14.65    48        23.89        1.05        4.38        1.68       silty clay to clay         UNDFND   UNDFD    15         1.4 
    14.95    49        21.26        0.80        3.76        1.70       silty clay to clay         UNDFND   UNDFD    14         1.2 
    15.25    50        25.99        0.98        3.76        1.73       silty clay to clay         UNDFND   UNDFD    17         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
� 

F
ig

u
re A

-48c



Figure A-49a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-121                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       137.74        0.82        0.59        0.03              sand                  >90      >48    26   UNDEFINED 
     0.60     2       211.26        0.87        0.41        0.09              sand                  >90      >48    40   UNDEFINED 
     0.95     3        64.09        1.71        2.67        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        53.29        1.89        3.54        0.22    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     1.55     5       125.87        2.11        1.68        0.28    silty sand to sandy silt        >90    46-48    40   UNDEFINED 
     1.85     6       138.02        1.46        1.06        0.33       sand to silty sand           >90    46-48    33   UNDEFINED 
     2.15     7        66.57        0.90        1.36        0.39    silty sand to sandy silt      60-70    42-44    21   UNDEFINED 
     2.45     8        13.36        0.48        3.56        0.45       silty clay to clay         UNDFND   UNDFD     9          .8 
     2.75     9        16.74        0.65        3.89        0.51       silty clay to clay         UNDFND   UNDFD    11         1.0 
     3.05    10        17.31        0.91        5.27        0.57              clay                UNDFND   UNDFD    17         1.1 
     3.35    11        26.34        0.71        2.69        0.61    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     3.65    12        56.16        0.76        1.34        0.64    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.95    13        70.37        0.70        0.99        0.67       sand to silty sand         60-70    40-42    17   UNDEFINED 
     4.25    14        26.09        0.67        2.57        0.69    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     4.55    15        10.86        0.33        3.06        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        10.00        0.30        3.03        0.75       silty clay to clay         UNDFND   UNDFD     6          .6 
     5.15    17         7.20        0.21        2.88        0.78              clay                UNDFND   UNDFD     7          .4 
     5.45    18         8.28        0.26        3.09        0.81              clay                UNDFND   UNDFD     8          .4 
     5.75    19         9.55        0.37        3.85        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20         9.74        0.37        3.84        0.86              clay                UNDFND   UNDFD     9          .5 
     6.40    21        20.01        0.52        2.58        0.89    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
     6.70    22        23.31        0.61        2.61        0.93    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     7.00    23        15.08        0.47        3.10        0.95       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.35    24        11.32        0.41        3.64        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        17.72        0.60        3.36        1.02       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.95    26        31.58        1.39        4.40        1.04       silty clay to clay         UNDFND   UNDFD    20         2.0 
     8.25    27        35.23        1.42        4.03        1.07       silty clay to clay         UNDFND   UNDFD    23         2.2 
     8.55    28        23.55        1.00        4.27        1.10       silty clay to clay         UNDFND   UNDFD    15         1.4 
     8.85    29        31.56        1.03        3.26        1.13    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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30:10

Silty, Clayey Sand (SC)
dry, brown, fine grained with scattered medium grains
and few subrounded granite gravel up to 1"

moist

Lean Clay with Sand (CL)
moist, dark brown, some fine grains

Sandy Silt (ML)
moist, olive brown, fine grained

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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28:09

Sandy Silt (ML)
dry, gray brown, fine to coarse grained with scattered
fine gravel
Poorly Graded Sand with Silt (SP-SM)
dry, yellow-brown, fine to coarse grained with fine grains
dominant and few  scattered fine gravel
Sandy Lean Clay to Lean Clay with Sand (CL)
dry, olive brown, fine grained with scattered medium
grains

moist, with some silt

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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32:13

Sandy Lean Clay (CL)
dry, light orange-brown, fine grained

Lean Clay (CL)
moist, dark brown, scattered fine grains with pieces of
bark and small rootlets

with some silt

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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30:09

7" Aggregate Base (AB)

Sandy Silt (ML)
dry, light gray, fine to coarse grained

Sandy Lean Clay (CL)
dry, light orange-brown, fine grained with some fine
gravel

few scattered subrounded granite gravel up to 1.5

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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30:13

Clayey Sand (SC)
dry, brown, fine grained with scattered medium grains
and scattered fine pea-sized gravel up to 1", organics

orange brown

Sandy Lean Clay (CL)
dry-moist, dark brown, some fine grains

dry

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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28:10

Silty Sand (SM)
moist, light red brown, fine to coarse grained with few
scattered 3/4" gravel, rootlets in upper 6"

Sandy Silt (ML)
moist, olive gray, fine to coarse grained with few
scattered 3/4" gravel, some clay

Sandy Lean Clay (CL)
moist, olive brown, fine grained, low to moderate
plasticity

Silty Sand (SM)
moist, olive brown, fine grained, some clay, grading
coarser and drier
Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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27:10

Silty Sand (SM)
dry, brown, fine grained with occasional piece of broken
subrounded granite gravel up to 3/4", grading finer

moist

Sandy Lean Clay to Clayey Sand (CL/SC)
moist, brown, fine grained with occasional piece of
broken subrounded granite gravel up to 1", with chunks
of sandy clay

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.

40RVB-1

5

10

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

T
IO

N
(f

ee
t)

1  of  1

5

25

20

15

92 Argonaut, Suite 120

Aliso Viejo, CA 92656

CHECKED BY

PROJECT NUMBER

SR-22 West Orange County Connectors

Hand Auger
GROUND ELEV (ft)DRILLING EQUIPMENT

C. Scheyhing

%
 P

A
S

S
IN

G
 #

20
0

START

S
A

M
P

LE
 T

Y
P

E

LOGGED BY

Bulk

A. Tucker

10/8/2008

GDC
BORING DIA. (in)

A
T

T
E

R
B

E
R

G
 L

IM
IT

S
LL

:P
I

I-436
FINISH SHEET NO.

M
O

IS
T

U
R

E
(%

)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

HA-08-07

Hand Auger

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-56

S
A

M
P

LE
 N

O
.

10/8/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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33:16

Sandy Lean Clay (CL)
dry, olive brown, fine grained with occasional coarse
grain and pea-sized gravel with few 2" subrounded
granite gravel, with chunks of clay and some silt

moist, coarser

Clayey Sand to Sandy Lean Clay (SC/CL)
moist to wet, orange-brown, fine grained, with chunks of
clay

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

D
E

P
T

H
 (

fe
et

)

GROUP DELTA CONSULTANTS, INC.

20

BORING

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

Not Encountered / na

DRILLING METHOD

NOTES
3"

O
T

H
E

R
T

E
S

T
S

P
O

C
K

E
T

 P
E

N
(t

sf
)

G
R

A
P

H
IC

LO
G

P
E

N
E

T
R

A
T

IO
N

 R
E

S
IS

T
A

N
C

E
(B

LO
W

S
 /

 6
 I

N
)

DRILLING COMPANY

TOTAL DEPTH (ft)

G
D

C
_

LO
G

_B
O

R
IN

G
_1

A
  

I-
43

6 
H

A
N

D
 A

U
G

E
R

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 G
D

C
LO

G
.G

D
T

  
1

0/
16

/0
8



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
              LABORATORY TESTING 



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\Appendices\Appendix B Final 04-16-2009.doc 

APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was using appropriate American Society for Testing and 
Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to the 
laboratory for examination and testing.  Tests were performed on selected samples 
as an aid in classifying the soils and to evaluate their physical properties and 
engineering characteristics.  This investigation included determination of moisture 
content and dry unit weight, Atterberg Limits, Grain Size Distribution and Percent 
Passing No. 200 Sieve, Direct Shear, Consolidation, R-Value, and Soil Corrosivity.  A 
summary of laboratory test results are included in Table B-1. Brief descriptions of 
the laboratory testing program and test results are presented below.   
 
B.2 Soil Classification 
 
The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The USCS soil classifications are presented on key for 
soil classification and on the boring logs in Figures A-1a through A-17d and Figures 
A-50 through A-57 of Appendix A and summarized in Table B-1. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight then were dried in accordance with ASTM D2216. 
After drying, the weight of each sample was measured, and moisture content and 
dry density were calculated.  The moisture content of selected SPT samples was 
also determined.  Results of these tests are presented in Table B-1 and on the 
boring logs in Figures A-2a through A-17d of Appendix A.  
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a and A-17d and Figures A-50 
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through A-57 of Appendix A and in Table B-1 and in Figures B-1a through B-1f of 
this Appendix. 
 
B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided in Figure B-2 and Table B-1 of this 
appendix.  The relative proportion (or percentage) by dry weight percent fines (finer 
than No. 200 sieve) determined from grain size analyses is provided on the boring 
logs in Figures A-2a through A-17d and Figures A-50 through A-57 of Appendix A.  
 
B.6 Direct Shear Test 
 
To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on selected in situ samples in accordance with ASTM D3080. 
After the initial weight and volume measurements were made, the sample was 
placed in the shear machine, and a selected normal load was applied. The sample 
was submerged, allowed to consolidate, and then was sheared to failure. Shear 
stress and sample deformations were monitored throughout the test. The process 
was repeated under two additional normal loads for selected samples. The test 
results are presented in Tables B-2a and B-2b and Figures B-3a through B-3d of 
this appendix. 
 
B.7 Consolidation Test 
 
One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation tests are graphically shown in Figures B-4a to B-4e and 
consolidation parameters are summarized in Table B-3 of this appendix. 
 
B.8 R-Value 
 
A Resistance or R-Value test was performed on selected bulk samples of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are summarized in 
Table B-4 of this appendix. 
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B.9 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included minimum resistivity and 
soil pH (Caltrans method 643), water-soluble chlorides (Caltrans Test Method 422), 
water-soluble sulfates (Caltrans Test Method 417) and electrical resistivity (Caltrans 
Test Method 643).  The test results are summarized in Table B-5.   
 
B.10 List of Attached Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table B-1   Summary of Index Test Results 
Table B-2a   Summary of Single Point Direct Shear Test Results 
Table B-2b   Summary of Direct Shear Test Results 
Table B-3    Summary of Consolidation Test Results 
Table B-4   Summary of R-Value Test Results  
Table B-5   Summary of Corrosion Test Results 
 
 
List of Figures 
 
Figures B-1a to B-1f  Atterberg Limits Test Results  
Figure B-2   Grain Size Distribution Test Results 
Figures B-3a to B-3d Direct Shear Test Results 
Figures B-4a to B-4e  Consolidation Test Results 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-101 B-1 1.0-4 SC - 12 - - 37 31 20 11 - 

A-08-101 R-2 2.5 SC 110.3 15 - - - - - - - 

A-08-101 S-3 5 CL - 24 - - 86 - - - - 

A-08-101 R-4 10 CL 91.3 29 - - - - - - 2 

A-08-101 S-5 15 CL - 28 - - 72 - - - 1.25 

A-08-101 R-6 20 CL 93.5 28 - - - - - - 1.25 

A-08-103 B-1 0.8-5 SC - - - - - - - - - 

A-08-103 R-2 5 SM 88.8 26 - - - - - - - 

A-08-103 S-3 10 CL - 31 - - - - - - 0.5 

A-08-103 R-4 15 CL 96.1 28 - - 65 - - - 1.5 

A-08-103 S-5 20 CL - 24 - - - - - - 1.25 

A-08-103 R-6 25 CL 101.7 24 - - - - - - 2.75 

A-08-103 S-7 30 SM - 29 - - 45 - - - - 

A-08-105 B-1 1.2-5 SC - 11 - - 27 28 14 14 - 

A-08-105 R-2 10 CL 99.2 23 - - 62 - - - 1 

A-08-105 R-3 20 SC 105.4 22 - - - - - - - 

A-08-105 R-4 30 SM 107.2 18 - - - - - - - 

A-08-105 R-5 40 SM 104.6 22 - - 35 - - - - 

Page 1 of 10 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-112 B-1 1.2-5 SC - 11 - - 45 - - - - 

A-08-112 S-2 5 CL - 31 - - - - - - - 

A-08-112 R-3 10 ML 88.8 33 - - 62 - - - 1 

A-08-112 S-4 15 ML - 32 - - 77 NP - - 0.75 

A-08-112 R-5 20 ML 101.8 24 - - - - - - 1.2 

A-08-112 S-6 25 ML - 24 - - - - - - 1.25-1.5 

A-08-112 R-7 30 CL 93.8 26 - - - - - - 2.0-3.0 

A-08-112 S-8 35 CL - 44 - - - - - - - 

A-08-112 R-9 40 ML 95.2 27 - - - - - - 3.5 

A-08-115 B-1 1.1-5 CL/SC - 24 - - 75 - - - - 

A-08-115 R-2 5 CL 89.6 29 - - 80 - - - 2 

A-08-115 S-3 10 CL - 29 - - - - - - 1.25 

A-08-115 R-4 15 CL 94 27 - - - - - - 1.7 

A-08-116 B-1 1.0-5 SW-SM - 4 13 80 8 - - - - 

A-08-116 R-2 5 CL 99 23 - - 86 37 20 17 2 

A-08-116 S-3 11 CL - 29 - - - - - - 1 

A-08-116 R-4 15 SM 96.7 27 - - - - - - 2.1-2.6 

A-08-119 B-1 0.8-5 SC - 15 - - 36 32 20 12 - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-119 S-2 5 SC - - - - - - - - - 

A-08-119 R-3 10 CL 88.3 31 - - - - - - 1 

A-08-119 S-4 15 CL - 27 - - 72 - - - 1.75-2.0 

A-08-119 R-5 20 CL 99.4 26 - - - - - - - 

A-08-119 S-6 25 CL - 24 - - - - - - 1.5-2.0 

A-08-119 R-7 30 CL 99.1 26 - - - - - - 1.25 

A-08-120 B-1 1.0-5 CL & SM - 9 - - 27 - - - - 

A-08-120 R-2 5 SM 103.7 11.0 - - - - - - - 

A-08-120 S-3 10 SC - 21.0 - - - - - - - 

A-08-120 R-4 15 CL - 29.0 - - 72 36 19 17 0.5 

A-08-120 S-5 20 CL - 26.0 - - - - - - 2.0-2.25 

A-08-120 R-6 25 SC 99.2 25.0 - - - - - - - 

A-08-120 S-7 30 ML - 24.0 - - - - - - - 

A-08-120 R-8 35 ML 100.3 25.0 - - 55 NP - - - 

A-08-120 S-9 40 ML - 21.0 - - - - - - - 

A-08-120 R-10 45 SC 97.1 27.0 - - 19 - - - - 

A-08-120 S-11 50 SC - 28.0 - - - - - - - 

A-08-122 B-1 1.2-5 SC - 7 - - 23 26 15 11 - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-122 R-2 5 SC 107.6 18 - - - - - - - 

A-08-122 S-3 10 SC - 13 - - 40 - - - - 

A-08-122 R-4 15 SM 100 23 - - 26 - - - - 

A-08-122 S-5 20 CL - - - - - - - - 1 

A-08-122 R-6 25 CL 87.2 31 - - 88 - - - 1.5-1.75 

A-08-122 S-7 30 SM - 26 - - - - - - - 

A-08-122 R-8 35 SM 96.8 28 - - 26 - - - - 

A-08-122 S-9A 40 SC/SM - 30 - - - - - - - 

A-08-122 S-9B 40.75 CL - - - - - - - - 2.0-2.5 

A-08-122 R-10 45 CL 86.4 35 - - - - - - 2.0-2.75 

A-08-122 S-11 50 SM/ML - 27 - - - - - - - 

R-08-004 B-1 1.3-3.5 CL - 16 - - 66 29 17 12 - 

R-08-004 R-2 3.5 CL 117.1 16 - - - - - - 4.5+ 

R-08-004 S-3 10 ML - 22 - - 66 - - - 4.5+ 

R-08-004 R-4 15 SM 100.5 24 - - 27 - - - - 

R-08-004 S-5 20 CL - 31 - - 66 - - - 1 

R-08-004 R-6 25 CL 91.1 31 - - - - - - 1.25-1.5 

R-08-004 S-7 30 CL - 29 - - 55 - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-004 R-8 35 CL 92.3 30 - - - - - - 1.5-2.2 

R-08-004 S-9 40 CL - 32 - - - - - - 2 

R-08-004 R-10 45 SM/ML 105.2 22 - - 51 - - - 4.5 

R-08-004 S-11 50 CL - 32 - - 86 - - - - 

R-08-004 R-12 55 ML 109.6 19 - - - - - - 4.5+ 

R-08-004 S-13 60 ML - 26 - - 56 - - - - 

R-08-005 B-1 1.9-5 CL - 16 - - 63 29 20 9 - 

R-08-005 R-1 5 CL 108.3 19 7 40 53 32 19 13 4.5+ 

R-08-005 S-2 10 SM - 26 0 82 18 - - - - 

R-08-005 R-3 15 CL 98 27 - - 65 - - - - 

R-08-005 S-4 20 SM - 29 - - - - - - - 

R-08-005 R-5 25 SM 97.6 26 - - 24 - - - - 

R-08-005 S-6 30 CL - 41 - - 97 46 26 20 1.25 

R-08-005 S-7 40 CL - 31 - - - 39 19 20 1.5 

R-08-005 R-8 50 ML 103 23 - - 86 - - - 4.5 

R-08-005 R-9 70 CL - 45 - - 75 43 24 19 4.5 

R-08-005 R-10 105 CL 82.4 39 - - - - - - 2.5 

R-08-005 S-11 135 CL - 27 - - - - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-011 S-1 5 SC - 19 - - 47 33 19 14 - 

R-08-011 R-2 10 SC 96.9 19 - - - - - - - 

R-08-011 S-3 15 CL - 31 - - - - - - 0.5 

R-08-011 R-4 20 CL 94.6 24 - - 52 34 16 18 1 

R-08-011 S-5 25 CL - 46 - - - - - - - 

R-08-011 R-6 30 ML 93.2 30 - - - - - - 1.5 

R-08-011 S-7 35 ML - 28 - - 68 - - - 1 

R-08-011 R-8 40 CL 97.9 25 - - 80 - - - 4 

R-08-011 S-9 45 ML - 33 - - - - - - - 

R-08-011 R-10 50 ML 83.9 35 - - - - - - 3.5 

R-08-011 S-11 60 SW-SM - 15 4 89 7 - - - - 

R-08-011 R-12 70 CL 114.8 17 - - - 31 15 16 3.5 

R-08-011 S-13 80 SC - 17 - - 45 - - - - 

R-08-011 R-14 90 SM - 24 - - 29 - - - - 

R-08-011 S-15 100 CL - 40 - - - - - - - 

R-08-011 R-16 120 SM - 24 - - 27 - - - - 

R-08-012 R-1 5 CL 95.8 28 - - 80 47 20 27 2.4 

R-08-012 S-2 10 CL - 39 - - - - - - 0.75 

Page 6 of 10 



 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\Appendices\Appendix B Final 04-16-2009.doc 

TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-012 R-3 15 CL 102.1 24 - - 58 - - - 2.75 

R-08-012 S-4 20 CL - 27 - - - - - - 1.1 

R-08-012 R-5 25 CL 92.7 29 - - 80 33 21 12 2.25 

R-08-012 S-6 30 CL - 34 - - - - - - 1.25-1.5 

R-08-012 R-7 35 CL 93.9 30 - - - - - - 4 

R-08-012 S-8 40 ML - 28 - - - - - - - 

R-08-012 R-9 45 ML 99 26 - - 70 26 23 3 - 

R-08-012 S-10 50 CL - 38 - - - - - - 3.3 

R-08-012 R-11 55 CL 88.5 33 - - 96 - - - 2.8 

R-08-012 S-12 60 CL - 29 - - - - - - 3.75 

R-08-012 R-13 67 CL 107.1 21 - - 61 - - - 3 

R-08-012 S-14 72 CL - 21 - - - - - - 1.5 

R-08-012 R-15 80 CL 97.9 31 - - 57 - - - - 

R-08-012 S-16 90 No Recovery 

R-08-012 S-17 91.5 ML/CL - 31 - - 89 - - - - 

R-08-012 R-18 100 SC 134.9 18 - - - - - - - 

R-08-017 S-1 5 CL/SC - - - - - - - - 3 

R-08-017 R-2 10 CL 89.3 32 - - 82 35 21 14 2.5 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-017 S-3 15 CL - 27 - - 55 34 20 14 1.25 

R-08-017 R-4 20 CL 108.8 19 - - - - - - 4.5+ 

R-08-017 S-5 25 CL - 20 - - 63 - - - 4.5+ 

R-08-017 R-6 30 CL 109.3 15 - - - - - - 4 

R-08-017 S-7 35 ML - 34 - - 57 - - - - 

R-08-017 R-8 40 CL 96.2 28 - - - 39 20 19 - 

R-08-017 S-9 45 CL - 36 - - - - - - 1.2 

R-08-017 R-10 50 ML 100 25 - - - - - - 3 

R-08-017 S-11 60 CL - 31 - - 82 - - - 2 

R-08-017 R-12 70 ML 96.7 27 - - - - - - - 

R-08-017 S-13 80 SM - 19 - - 22 - - - - 

R-08-017 R-14 90 SW 111.4 18 - - - - - - - 

R-08-017 S-15 100 CL - - - - - - - - 1.5 

R-08-019 S-1 5 CL - 20 - - 59 34 20 14 4 

R-08-019 R-2 10 CL 114.3 17 - - - 39 20 19 4.5+ 

R-08-019 S-3 15 ML - 27 - - 57 - - - - 

R-08-019 R-4 20 CL 110.8 15 - - - - - - 4.5+ 

R-08-019 S-5 25 SM/ML - 18 - - - - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-019 R-6 30 CL 107.6 19 - - 71 33 21 12 4.5+ 

R-08-019 S-7 35 SM - 29 - - - - - - - 

R-08-019 R-8 40 CL 103.8 23 - - - - - - 1.25 

R-08-019 S-9 50 SM - - - - 31 - - - - 

R-08-019 R-10 60 ML 100.2 24 - - - - - - 4.5 

R-08-019 S-11 70 SP-SM - - - - - - - - - 

R-08-019 R-12 76 SP-SM 103.8 23 - - - - - - - 

R-08-019 R-13 85 SP-SM 94.4 29 - - 12 - - - - 

R-08-023 R-1 5 CL 115.8 10 - - 54 32 19 13 4.5+ 

R-08-023 S-2 10 SC - 23 - - - - - - - 

R-08-023 R-3 15 CL 113.8 15 - - 55 - - - 4.5 

R-08-023 S-4 20 CL - 22 - - 61 - - - 3.25 

R-08-023 R-5 25 CL 88.7 31 - - - - - - 1.5 

R-08-023 S-6 30 CL - 34 - - - - - - - 

R-08-023 R-7 35 CL - 28 - - - - - - 1.0-1.25 

R-08-023 S-8 40 SC/CL - 24 - - 49 29 19 10 2 

R-08-023 R-9 45 SP-SM 107.8 19 0 89 11 - - - - 

R-08-023 S-10 55 ML 98.8 26 - - 84 - - - 2 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-023 R-11 65 CL - 40 - - - - - - - 

R-08-023 S-12 75 SP 106.8 21 - - 2 - - - - 

R-08-023 R-13 80 SP - 25 - - - - - - - 

R-08-023 S-14 85 SW-SM 108.1 19 - - 8 - - - - 

R-08-023 R-15 95 SP 101.4 23 - - 4 - - - - 

HA-08-01 B-1 0-5 SC, CL & ML - - 6 38 56 30 20 10 - 

HA-08-02 B-1 0-5 ML, SP-SM & CL - - 10 35 55 28 19 9 - 

HA-08-03 B-1 0-5 CL - - 1 30 69 32 19 13 - 

HA-08-04 B-1 0.6-5 ML & CL - - 11 32 57 30 21 9 - 

HA-08-05 B-1 1.0-5 SC & CL - - 1 43 56 30 17 13 - 

HA-08-06 B-1 0.5-5 SM, ML & CL - - 4 45 51 28 18 10 - 

HA-08-07 B-1 0-5 SM & CL/SC - - 7 53 40 27 17 10 - 

HA-08-08 B-1 0-5 CL & SC/CL - - 14 33 53 33 17 16 - 
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TABLE B-2a: 
SUMMARY OF SINGLE POINT DIRECT SHEAR TEST RESULTS 

Boring No. 
Sample 

No. 

Sample 
Depth 

(ft.) 
Description 

Shear 
Rate 

(in./min.) 

Normal 
Stress 
(psf) 

Peak Shear 
Stress (psf) 

Shear Stress at 
0.25 in.(psf) 

R-08-004 R-6 25-26.5 Lean Clay (CL) 0.0042 1500 1200 @ 0.095 in. 1100 

R-08-005  R-3 16-16.5 Silty Clay with Sand (CL) 0.0042 800 780 @ 0.11 in. 700 

R-08-005  R-3 16-16.5 Silty Clay with Sand (CL) 0.0042 5000 3350 @ 0.185 in. 3320 

R-08-012 R-3 15-16.5 Sandy Lean Clay (CL) 0.0042 4000 2540 @ 0.245 in. 2530 

R-08-019 R-8 41-41.5 Sandy Lean Clay (CL) 0.0042 3000 2140 @ 0.15 in. 1970 

R-08-019 R-8 41-41.5 Sandy Lean Clay (CL) 0.0042 7000 4880 @ 0.20 in. 4730 

R-08-023 R-7 36-36.5 Lean Clay (CL) 0.0042 2000 1340 @ 0.09 in. 1180 

 
TABLE B-2b: 

SUMMARY OF DIRECT SHEAR TEST RESULTS 

Peak Ultimate 

Boring 
Number 

Sample 
Number 

Depth 
(feet) 

Soil 
Type Shear 

Strength 
(psf) 

Friction 
Angle 
(deg) 

Shear 
Strength 

(psf) 

Friction 
Angle 
(deg) 

R-08-004 R-2 3.5 CL 600 35 150 33 

R-08-017 R-2 10 CL 750 24 350 20 

R-08-019 R-2 10 CL 900 32 300 32 

R-08-023 R-5 25 CL 400 30 250 30 
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TABLE B-3: 
SUMMARY OF CONSOLIDATION TEST RESULTS 

Atterberg 
Limits 

Consolidation Parameters 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil 
Type 

LL PL PI Cc Cr Cc Cr e0 'p (psf)

A-08-120 R-4 16 CL 36 19 17 0.280 0.026 0.155 0.015 0.809 3800 

A-08-122 R-2 6 SC - - - 0.096 0.025 0.064 0.016 0.503 6500 

R-08-005 R-1 6 CL 32 19 13 0.136 0.023 0.090 0.015 0.510 5900 

R-08-011 R-4 21 CL 34 16 18 0.228 0.022 0.137 0.013 0.667 3700 

R-08-017 R-8 41 CL 39 20 19 0.300 0.038 0.170 0.022 0.744 4800 

Note: The value of Cv  was based on available correlations. 
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TABLE B-4: 
SUMMARY OF R-VALUE TEST RESULTS 

Boring No. Sample No. Depth (ft) 
USCS Soil 

Type 
R-Value 

A-08-101 B-1 1 - 5 SC 21 

A-08-103 B-1 1 - 5 SC 46 

A-08-115 B-1 1 - 5 CL/SC 34 

A-08-120 B-1 1 - 5 SM 54 

HA-08-01 B-1 0-5 CL 35 

HA-08-02 B-1 0-5 CL 29 

HA-08-03 B-1 0-5 CL 17 

HA-08-04 B-1 0.5-5 CL 43 

HA-08-05 B-1 1-5 CL 27 

HA-08-06 B-1 0.5-5 CL/SC 15 

HA-08-07 B-1 0-5 SC 29 

HA-08-08 B-1 0-5 CL 23 

R-08-004 B-1 1.5-3.5 CL 39 

R-08-005 B-1 2 - 5 CL 25 
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TABLE B-5: 
SUMMARY OF CORROSION TEST RESULTS 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

A-08-101 B-1 1-4 SC 2000 8.5 100 30 

A-08-105 R-2 10-11.5 CL NA 9.3 74 218 

A-08-112 B-1 1.2-5 SC <500 8.2 3900 626 

A-08-116 S-3 11-11.5 CL NA 8.3 4720 388 

A-08-119 R-5 20-21.5 CL NA 7.9 1140 96 

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163 

R-08-004 B-1 1.3-3.5 CL 1350 9.1 465 604 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35-36.5 ML NA 8.8 576 255 

R-08-019 S-7 35-36.5 SM NA 8.5 538 336 

R-08-023 S-4 20-21.5 CL NA 7.8 2432 2897 

R-08-023 S-6 30-31.5 CL NA 8.0 490 25 

 
 



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-101 B-1 1.0 2.5 0.3 0.8 12 31 20 11 -0.73

A-08-105 B-1 1.2 5.0 0.4 1.5 11 28 14 14 -0.21

A-08-116 R-2 6.0 6.5 1.8 2.0 23 37 20 17 0.18

A-08-119 B-1 1.0 5.0 0.3 1.5 15 32 20 12 -0.42

A-08-120 R-4 16.0 16.5 4.9 5.0 29 36 19 17 0.59

A-08-122 B-1 1.0 5.0 0.3 1.5 7 26 15 11 -0.73

R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08

Figure No. : B-1a
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(ASTM D-4318-00 / CT-204 / T-89)
05/30/08
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-005 B-1 2.0 5.0 0.6 1.5 16 29 20 9 -0.44

R-08-005 R-1 6.0 6.5 1.8 2.0 19 32 19 13 0.00

R-08-005 S-6 30.0 32.0 9.2 9.8 41 46 26 20 0.75

R-08-005 S-7 40.0 41.5 12.2 12.7 31 39 19 20 0.60

R-08-005 R-9 71.0 71.5 21.7 21.8 45 43 24 19 1.11

R-08-011 S-1 5.0 6.5 1.5 2.0 19 33 19 14 0.00

R-08-011 R-4 21.0 21.5 6.4 6.6 24 34 16 18 0.44

R-08-011 R-12 71.0 71.5 21.7 21.8 17 31 15 16 0.13

Figure No. : B-1b

Remarks :

Gray Brown Lean Clay (CL)

Lean Clay with Sand (CL)

Olive Brown Sandy Lean Clay (CL)

Depth

(ft) (m)

I-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Light Brown Gray Lean Clay (CL)

Gray Sandy Lean Clay (CL)

Dark Gray Sandy Lean Clay (CL)

Gray Brown Lean Clay (CL)

DescriptionSymbol
(%)

Olive Brown Clayey Sand (SC)

LI

Date :
(ASTM D-4318-00 / CT-204 / T-89)

05/30/08
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-012 R-1 6.0 6.5 1.8 2.0 28 47 20 27 0.30

R-08-012 R-5 26.0 26.5 7.9 8.1 29 33 21 12 0.67

R-08-012 R-9 46.0 46.5 14.0 14.2 26 26 23 3 1.00

R-08-017 R-2 11.0 11.5 3.4 3.5 32 35 21 14 0.79

R-08-017 S-3 15.0 16.5 4.6 5.0 27 34 20 14 0.50

R-08-017 R-8 41.0 41.5 12.5 12.7 28 39 20 19 0.42

R-08-019 S-1 5.0 6.5 1.5 2.0 20 34 20 14 0.00

Figure No. : B-1c
Date :

(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITSI-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Dark Brown Lean Clay with Sand (CL)

Dark Brown Lean Clay with Sand (CL)

Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)
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Depth
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Remarks :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-019 R-2 11.0 11.5 3.4 3.5 17 39 20 19 -0.16

R-08-019 R-6 31.0 31.5 9.5 9.6 19 33 21 12 -0.17

R-08-023 R-1 6.0 6.5 1.8 2.0 10 32 19 13 -0.69

R-08-023 S-8 40.0 41.5 12.2 12.7 24 29 19 10 0.50

Figure No. : B-1d

(m)

Remarks :

Light Brown Gray Clayey Sand/Sandy Lean Clay (SC/CL)

PLASTICITY CHART

Brown Yellow Clayey Sand (SC)

Gray Brown Lean Clay (CL)

Red Brown Sandy Lean Clay (CL)

DescriptionSymbol
(%)

LI
Depth
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-105 R-5 41.0 41.5 12.5 12.7 22 -

A-08-112 S-4 15.0 16.5 4.6 5.0 32 -

A-08-120 R-8 36.0 36.5 11.0 11.1 25 -

Figure No. : B-1e
Date :

(ASTM D-4318 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITS

PLASTICITY CHART

Olive Brown Silty Sand (SM)

Olive Gray Silt with Sand (ML)

Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)

LI
Depth

(ft)

Remarks :

(m)

I-436

SR-22 West County Connector Segment

Project No. :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

HA-08-01 B-1 0.0 5.0 0.0 1.5 N/A 30 20 10 N/A

HA-08-02 B-1 0.0 5.0 0.0 1.5 N/A 28 19 9 N/A

HA-08-03 B-1 0.0 5.0 0.0 1.5 N/A 32 19 13 N/A

HA-08-04 B-1 0.0 5.0 0.0 1.5 N/A 30 21 9 N/A

HA-08-05 B-1 0.0 5.0 0.0 1.5 N/A 30 17 13 N/A

HA-08-06 B-1 0.0 5.0 0.0 1.5 N/A 28 18 10 N/A

HA-08-07 B-1 0.0 5.0 0.0 1.5 N/A 27 17 10 N/A

HA-08-08 B-1 0.0 5.0 0.0 1.5 N/A 33 17 16 N/A

Figure No. : B-1f

Remarks :

Brown Sandy CLAY (CL)

Grayish Brown Sandy CLAY (CL)

Light Brown Clayey SAND (SC)

Depth

(ft) (m)

I-436

SR-22

Project No. :

PLASTICITY CHART

Dark Brown Sandy CLAY (CL)

Light Brown Sandy CLAY (CL)

Grayish Brown Sandy CLAY (CL)

Grayish Brown Sandy CLAY (CL)

DescriptionSymbol
(%)

Dark Brown Sandy CLAY (CL)

LI

Date :
(ASTM D-4318 / CT-204 / T-89)

10/14/08

ATTERBERG LIMITS
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0.0 0.00 #REF! #REF! #REF!

Boring Sample
Number Number Gravel Sand Fines LL PI
R-08-005 R-1 5.0 6.5 1.52 1.98 7 40 53 32 13 Sandy Lean Clay CL
R-08-005 S-2 10.0 11.5 3.05 3.51 0 83 18 Silty Sand SM
R-08-011 S-11 60.0 61.3 18.29 18.68 4 89 7 Well Graded Sand with Silt SW-SM
R-08-023 S-9 45.0 46.5 13.72 14.17 0 89 11 Poorly Graded Sand with Silt SP-SM

+ A-08-116 B-1 1.0 5.0 0.30 1.52 13 80 8 Well Graded Sand with Silt SW-SM

Date : Figure No. : B-205/30/08I-436Project No. :

Symbol ( m )
Sample Depth [from/to]

 ( ft )

   Hydrometer AnalysisUS Standard Sieve Sizes

Soil  Description U.S.C.S.Atterberg LimitsGrain Size Percentage

SR-22 West County Connector Segment GRAIN SIZE ANALYSIS
           (ASTM D-422)
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

FIGURE B-3a

DIRECT SHEAR TEST - ASTM D-3080

Sandy Lean Clay
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-017              Undisturbed      Clayey Silt                      92.4                                25.8
 @ 10'-11.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             900 @ 0.0500"                                   500 
          2000                                           1750 @ 0.0550"                                 1160 
          4000                                           2350 @ 0.0650"                                 1790 
                                                              C =  750 psf                                        C = 350 psf
                                                               φ =  24 deg.                                         φ = 20 deg.

DIRECT SHEAR TEST - ASTM D-3080

FIGURE B-3b

Lean Clay w/Sand
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-019              Undisturbed      Clayey Silt /                    115.5                                 15.9
 @ 10'-11.5'           & Saturated       Siltstone                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                           1210 @ 0.0600"                                   550 
          2000                                           2210 @ 0.0900"                                 1660 
          4000                                           3350 @ 0.0800"                                 2720 
                                                              C =  900 psf                                        C = 300 psf
                                                               φ =  32 deg.                                         φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3c

Sandy Lean ClaySandy Lean Clay
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-023              Undisturbed      Clayey Silt                      94.6                                28.0
 @ 26'-26.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             670 @ 0.1000"                                   530 
          2000                                           1570 @ 0.1200"                                 1430 
          4000                                           2740 @ 0.2000"                                 2660 
                                                              C =  400 psf                                        C = 250 psf
                                                               φ =  30 deg.                                         φ = 30 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3d

Sandy Lean Clay/
Lean Clay w/Sand

Sandy Lean Clay/
Lean Clay w/Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4a

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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Figure No. B-4b

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-017 Depth: 40' - 41.5'  Date 05-13-08
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Figure No. B-4c

Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-122 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4d

Clayey Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-120 Depth: 15' - 16.5'  Date 05-13-08
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F. Sandy Silt
Dry Density: 94.6 pcf

Initial Water Content: 29.5 %
Final Water Content: 22.5  %

H2O @ 100 psf

.Natural

o Submerged

GeoLogic Associates 

Lean Clay w/Sand

Figure No. 4-e



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
       PROFILE GRADE SHEETS 

 
 
 
 

























































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
      CONTOUR GRADE SHEETS 
 
 
 
 





























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
SITE PHOTOGRAPHS



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Revised Report\Appendices\Appendix E Photos\APPENDIX E photo list.doc 

 

APPENDIX E 
 

List of Photographs 
Photograph 

No. 
Description 

1 Aerial photo: West Abutment existing Rte 22/405 Separation 

2 Boring R-08-012, Proposed S405-E22 Conn. Sep. (looking east) 

3 Aerial photo: exist. Bolsa Chica Rd OC / SR-22 (aka Valley View) 

4 Aerial photo: exist east abut Rte 22/405 Separation, and proposed 
east abut of S405-E22 Conn. Sep and 405-22 HOV Conn. Sep 

5 Exist. Rte 22/405 Sep. ramp @ Bolsa Chica Rd. off-ramp 
in vicinity of CPT-08-006 and CPT-08-008 (looking east) 

6 NB I-405 below exist. Rte 22/405 Sep. bridge  
in vicinity of CPT-08-013 (looking west) 

7 NB I-405 near “A” 373+00 in vicinity of CPT-08-106 (looking west) 

8 Bolsa Chica Channel from Rte 22/405 ramp / Bolsa Chica Road 
off-ramp (looking south) 

9 Proposed fill embankment and surcharge area for proposed east 
abutment S405-E22 Conn. Sep. (“E” 3307+00 looking west) 

10 
WB SR-22 across freeway from CPT-08-015 (“W” 2313+00 looking 
east), Ret. Wall RW1300 proposed at bottom of embankment slope, 

Bolsa Chica Rd OC in background 

11 Drainage ditch at base of slope in vicinity of CPT-08-015 & proposed 
east abutment 405-22 HOV Conn. Sep. 

12 Existing Rte 22/405 Separation east abutment, proposed 405-22 
HOV Conn. Sep. east abutment and RW1300, near CPT-08-015 

13 
WB SR-22 @ SB Valley View – WB22 on-ramp (“W” 2303+00 

looking west), proposed RW1300 is at base of embankment slope 
across the freeway 

14 SB I-405 near west end of project (looking east) 

15 WB SR-22 (“W” 2308+00 looking east), Bolsa Chica Rd OC in 
background, proposed RW1300 at base of slope on right 

16 SB I-405 near “SB405” 321+00  
(Looking east at exist. Rte 22/405 Separation) 

17 Rte 22 / 405 Sep ramp near “E” 3326+00 (driving east) 

18 EB SR-22 @ Bolsa Chica Rd. OC (driving east) 

19 SB I-405 @ Rte 22/405 Sep. Ramp  
near “SB405” 336+00 (driving east) 

20 West abutment existing Rte 22/405 Separation (driving east) 

21 WB SR-22 approaching merge w/ NB I-405 
in vicinity of boring A-08-122 (“W” 2321+00 driving west) 
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APPENDIX F 
CALCULATIONS 

 
 
 
Appendix F.1  EQFAULT / Deterministic Seismic Calculations 
Appendix F.2  Liquefaction Calculations 
Appendix F.3  Slope Stability Calculations 
Appendix F.4  Settlement Calculations 
Appendix F.5 Type I Wall Calculations (bearing capacity, earth pressure, 

sliding resistance, overall stability)



 
 
 
 
 
 
 
 

Appendix F.1  
EQFAULT / Deterministic Seismic Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TABLE 2
SUMMARY OF NEARBY FAULTS AND SEISMICITY

Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA
Dist 
(km)

PBA PGA

Newport-
Inglewood

Strike Slip 7.00 5.50 0.50 0.41 5.20 0.51 0.42 5.00 0.52 0.42 4.80 0.53 0.43 4.10 0.56 0.45 3.40 0.59 0.47

Los 
Alamitos

Reverse 6.00 2.00 0.57 0.48 1.70 0.59 0.50 1.60 0.60 0.50 1.20 0.63 0.52 0.90 0.65 0.54 1.90 0.58 0.49

San 
Joaquin 

Hills

Blind 
Thrust

7.00 13.30 0.37 0.35 13.60 0.36 0.35 13.70 0.36 0.34 13.90 0.36 0.34 14.70 0.34 0.33 15.40 0.33 0.32

Puente 
Hills

Blind 
Thrust

7.25 18.20 0.32 0.32 18.10 0.32 0.32 18.20 0.32 0.32 18.20 0.32 0.32 18.20 0.32 0.32 18.30 0.32 0.31

Fault 
Name

Fault 
Type

Mw Lat. 33.7743
 Lon. 118.0681

Bolsa Chica 
Road OC

405/22 HOV Conn. 
Separation

Middle RW3319 & 3320

Lat. 33.7745
Lon. 118.0475

Lat. 33.7743
Lon. 118.0380

Lat. 33.7749
Lon. 118.0427

Lat. 33.7741 
Lon. 118.0441

Lat. 33.7743
Lon. 118.0587

Closest to Los 
Alamitos Fault

W. End RW1325 & 
1326

W. End Project

LOCATION

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Tables\Table 2 fault table.xls





 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: West End of Project St "A" 395+50             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0681 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   2.1(   3.4)|   7.0    |   0.585  |    X  
SAN JOAQUIN HILLS               |   9.6(  15.4)|   7.0    |   0.328  |   IX  
PALOS VERDES                    |  10.7(  17.2)|   7.0    |   0.249  |   IX  
PUENTE HILLS BLIND THRUST       |  11.4(  18.3)|   7.3    |   0.317  |   IX  
WHITTIER                        |  14.6(  23.5)|   6.8    |   0.166  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  15.4(  24.8)|   7.0    |   0.175  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.3(  32.6)|   7.0    |   0.154  |  VIII 
SAN JOSE                        |  21.3(  34.3)|   6.4    |   0.095  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  23.1(  37.2)|   6.7    |   0.106  |   VII 
RAYMOND                         |  24.0(  38.7)|   7.5    |   0.171  |  VIII 
VERDUGO                         |  25.2(  40.5)|   6.9    |   0.109  |   VII 
ELSINORE (GLEN IVY)             |  25.4(  40.8)|   6.8    |   0.084  |   VII 
HOLLYWOOD                       |  25.6(  41.2)|   7.5    |   0.159  |  VIII 
SIERRA MADRE                    |  27.0(  43.4)|   7.2    |   0.123  |   VII 
CLAMSHELL-SAWPIT                |  28.1(  45.3)|   6.5    |   0.069  |   VI  
SANTA MONICA                    |  28.3(  45.5)|   6.6    |   0.074  |   VII 
CUCAMONGA                       |  31.1(  50.1)|   6.9    |   0.081  |   VII 
MALIBU COAST                    |  32.0(  51.5)|   6.7    |   0.067  |   VI  
CORONADO BANK                   |  35.9(  57.7)|   7.6    |   0.092  |   VII 
SIERRA MADRE (San Fernando)     |  37.2(  59.8)|   6.7    |   0.053  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  37.4(  60.2)|   7.0    |   0.067  |   VI  
ANACAPA-DUME                    |  38.8(  62.5)|   7.5    |   0.093  |   VII 
SAN GABRIEL                     |  39.5(  63.5)|   7.2    |   0.060  |   VI  
ELSINORE (TEMECULA)             |  42.3(  68.1)|   6.8    |   0.039  |    V  
SANTA SUSANA                    |  45.2(  72.8)|   6.7    |   0.039  |    V  
SAN JACINTO-SAN BERNARDINO      |  45.7(  73.6)|   7.5    |   0.061  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  47.0(  75.6)|   7.8    |   0.074  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  47.0(  75.6)|   7.4    |   0.054  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  47.0(  75.6)|   7.8    |   0.074  |   VII 
SAN ANDREAS - Whole M-1a        |  47.0(  75.6)|   8.0    |   0.085  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  48.3(  77.8)|   7.7    |   0.066  |   VI  
SAN ANDREAS - San Bernardino M-1|  48.3(  77.8)|   7.5    |   0.056  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  48.3(  77.8)|   7.7    |   0.066  |   VI  
CLEGHORN                        |  50.8(  81.7)|   6.5    |   0.022  |   IV  
HOLSER                          |  50.8(  81.7)|   6.5    |   0.027  |    V  
SAN JACINTO-SAN JACINTO VALLEY  |  50.8(  81.7)|   7.5    |   0.052  |   VI  
SIMI-SANTA ROSA                 |  51.1(  82.3)|   7.0    |   0.041  |    V  
OAK RIDGE (Onshore)             |  55.3(  89.0)|   7.0    |   0.036  |    V  
ROSE CANYON                     |  58.3(  93.8)|   7.0    |   0.028  |    V  
NORTH FRONTAL FAULT ZONE (West) |  59.3(  95.4)|   7.2    |   0.038  |    
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 2.1 MILES (3.4 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5850 g 
 



 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: West End of Project St "A" 395+50             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0681 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   2.1(   3.4)|   7.0    |   0.465  |    X  
SAN JOAQUIN HILLS               |   9.6(  15.4)|   7.0    |   0.319  |   IX  
PALOS VERDES                    |  10.7(  17.2)|   7.0    |   0.230  |   IX  
PUENTE HILLS BLIND THRUST       |  11.4(  18.3)|   7.3    |   0.313  |   IX  
WHITTIER                        |  14.6(  23.5)|   6.8    |   0.162  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  15.4(  24.8)|   7.0    |   0.172  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.3(  32.6)|   7.0    |   0.171  |  VIII 
SAN JOSE                        |  21.3(  34.3)|   6.4    |   0.109  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  23.1(  37.2)|   6.7    |   0.124  |   VII 
RAYMOND                         |  24.0(  38.7)|   7.5    |   0.192  |  VIII 
VERDUGO                         |  25.2(  40.5)|   6.9    |   0.128  |  VIII 
ELSINORE (GLEN IVY)             |  25.4(  40.8)|   6.8    |   0.093  |   VII 
HOLLYWOOD                       |  25.6(  41.2)|   7.5    |   0.181  |  VIII 
SIERRA MADRE                    |  27.0(  43.4)|   7.2    |   0.144  |  VIII 
CLAMSHELL-SAWPIT                |  28.1(  45.3)|   6.5    |   0.086  |   VII 
SANTA MONICA                    |  28.3(  45.5)|   6.6    |   0.091  |   VII 
CUCAMONGA                       |  31.1(  50.1)|   6.9    |   0.101  |   VII 
MALIBU COAST                    |  32.0(  51.5)|   6.7    |   0.085  |   VII 
CORONADO BANK                   |  35.9(  57.7)|   7.6    |   0.106  |   VII 
SIERRA MADRE (San Fernando)     |  37.2(  59.8)|   6.7    |   0.070  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  37.4(  60.2)|   7.0    |   0.087  |   VII 
ANACAPA-DUME                    |  38.8(  62.5)|   7.5    |   0.117  |   VII 
SAN GABRIEL                     |  39.5(  63.5)|   7.2    |   0.073  |   VII 
ELSINORE (TEMECULA)             |  42.3(  68.1)|   6.8    |   0.050  |   VI  
SANTA SUSANA                    |  45.2(  72.8)|   6.7    |   0.054  |   VI  
SAN JACINTO-SAN BERNARDINO      |  45.7(  73.6)|   7.5    |   0.076  |   VII 
SAN ANDREAS - Cho-Moj M-1b-1    |  47.0(  75.6)|   7.8    |   0.090  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  47.0(  75.6)|   7.4    |   0.068  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  47.0(  75.6)|   7.8    |   0.090  |   VII 
SAN ANDREAS - Whole M-1a        |  47.0(  75.6)|   8.0    |   0.102  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  48.3(  77.8)|   7.7    |   0.081  |   VII 
SAN ANDREAS - San Bernardino M-1|  48.3(  77.8)|   7.5    |   0.071  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  48.3(  77.8)|   7.7    |   0.081  |   VII 
CLEGHORN                        |  50.8(  81.7)|   6.5    |   0.031  |    V  
HOLSER                          |  50.8(  81.7)|   6.5    |   0.039  |    V  
SAN JACINTO-SAN JACINTO VALLEY  |  50.8(  81.7)|   7.5    |   0.067  |   VI  
SIMI-SANTA ROSA                 |  51.1(  82.3)|   7.0    |   0.058  |   VI  
OAK RIDGE (Onshore)             |  55.3(  89.0)|   7.0    |   0.052  |   VI  
ROSE CANYON                     |  58.3(  93.8)|   7.0    |   0.038  |    V  
NORTH FRONTAL FAULT ZONE (West) |  59.3(  95.4)|   7.2    |   0.056  |   VI  
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 2.1 MILES (3.4 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4650 g 



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.9

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
Nσ, Number of Logarithmic Standard Deviations 0

Model: PBA= 0.580

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
West End of Proj

Input Parameters

5% Damping



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.9

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
Nσ, Number of Logarithmic Standard Deviations 0

Model: PGA= 0.488

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
West End of Proj

Input Parameters

5% Damping



 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: Closest to Los Alamitos Fault St "A" 366+00   
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0587 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   2.5(   4.1)|   7.0    |   0.555  |    X  
SAN JOAQUIN HILLS               |   9.1(  14.7)|   7.0    |   0.341  |   IX  
PALOS VERDES                    |  11.1(  17.9)|   7.0    |   0.241  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.319  |   IX  
WHITTIER                        |  14.4(  23.2)|   6.8    |   0.168  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  15.1(  24.3)|   7.0    |   0.179  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.3(  32.7)|   7.0    |   0.153  |  VIII 
SAN JOSE                        |  21.0(  33.8)|   6.4    |   0.097  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.7(  36.5)|   6.7    |   0.109  |   VII 
RAYMOND                         |  24.1(  38.8)|   7.5    |   0.171  |  VIII 
ELSINORE (GLEN IVY)             |  24.9(  40.0)|   6.8    |   0.086  |   VII 
VERDUGO                         |  25.3(  40.7)|   6.9    |   0.108  |   VII 
HOLLYWOOD                       |  25.8(  41.5)|   7.5    |   0.158  |  VIII 
SIERRA MADRE                    |  26.8(  43.2)|   7.2    |   0.123  |   VII 
CLAMSHELL-SAWPIT                |  28.1(  45.2)|   6.5    |   0.069  |   VI  
SANTA MONICA                    |  28.6(  46.1)|   6.6    |   0.073  |   VII 
CUCAMONGA                       |  30.8(  49.5)|   6.9    |   0.083  |   VII 
MALIBU COAST                    |  32.5(  52.3)|   6.7    |   0.065  |   VI  
CORONADO BANK                   |  35.7(  57.5)|   7.6    |   0.093  |   VII 
SIERRA MADRE (San Fernando)     |  37.3(  60.1)|   6.7    |   0.053  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  37.8(  60.8)|   7.0    |   0.066  |   VI  
ANACAPA-DUME                    |  39.3(  63.3)|   7.5    |   0.091  |   VII 
SAN GABRIEL                     |  39.6(  63.8)|   7.2    |   0.060  |   VI  
ELSINORE (TEMECULA)             |  41.8(  67.3)|   6.8    |   0.040  |    V  
SAN JACINTO-SAN BERNARDINO      |  45.4(  73.0)|   7.5    |   0.062  |   VI  
SANTA SUSANA                    |  45.5(  73.3)|   6.7    |   0.038  |    V  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.7(  75.2)|   7.8    |   0.074  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.7(  75.2)|   7.4    |   0.055  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.7(  75.2)|   7.8    |   0.074  |   VII 
SAN ANDREAS - Whole M-1a        |  46.7(  75.2)|   8.0    |   0.086  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  48.0(  77.2)|   7.7    |   0.066  |   VI  
SAN ANDREAS - San Bernardino M-1|  48.0(  77.2)|   7.5    |   0.057  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  48.0(  77.2)|   7.7    |   0.066  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  50.3(  80.9)|   7.5    |   0.053  |   VI  
CLEGHORN                        |  50.4(  81.1)|   6.5    |   0.023  |   IV  
HOLSER                          |  51.1(  82.2)|   6.5    |   0.027  |    V  
SIMI-SANTA ROSA                 |  51.5(  82.9)|   7.0    |   0.041  |    V  
OAK RIDGE (Onshore)             |  55.7(  89.6)|   7.0    |   0.036  |    V  
ROSE CANYON                     |  58.0(  93.3)|   7.0    |   0.028  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.8(  94.7)|   7.2    |   0.039  |    V  
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 2.5 MILES (4.1 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5549 g 
 



 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: Closest to Los Alamitos Fault St "A" 366+00   
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0587 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   2.5(   4.1)|   7.0    |   0.445  |    X  
SAN JOAQUIN HILLS               |   9.1(  14.7)|   7.0    |   0.329  |   IX  
PALOS VERDES                    |  11.1(  17.9)|   7.0    |   0.223  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.315  |   IX  
WHITTIER                        |  14.4(  23.2)|   6.8    |   0.164  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  15.1(  24.3)|   7.0    |   0.175  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.3(  32.7)|   7.0    |   0.171  |  VIII 
SAN JOSE                        |  21.0(  33.8)|   6.4    |   0.111  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.7(  36.5)|   6.7    |   0.126  |  VIII 
RAYMOND                         |  24.1(  38.8)|   7.5    |   0.192  |  VIII 
ELSINORE (GLEN IVY)             |  24.9(  40.0)|   6.8    |   0.095  |   VII 
VERDUGO                         |  25.3(  40.7)|   6.9    |   0.128  |  VIII 
HOLLYWOOD                       |  25.8(  41.5)|   7.5    |   0.180  |  VIII 
SIERRA MADRE                    |  26.8(  43.2)|   7.2    |   0.145  |  VIII 
CLAMSHELL-SAWPIT                |  28.1(  45.2)|   6.5    |   0.086  |   VII 
SANTA MONICA                    |  28.6(  46.1)|   6.6    |   0.090  |   VII 
CUCAMONGA                       |  30.8(  49.5)|   6.9    |   0.102  |   VII 
MALIBU COAST                    |  32.5(  52.3)|   6.7    |   0.083  |   VII 
CORONADO BANK                   |  35.7(  57.5)|   7.6    |   0.107  |   VII 
SIERRA MADRE (San Fernando)     |  37.3(  60.1)|   6.7    |   0.070  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  37.8(  60.8)|   7.0    |   0.086  |   VII 
ANACAPA-DUME                    |  39.3(  63.3)|   7.5    |   0.116  |   VII 
SAN GABRIEL                     |  39.6(  63.8)|   7.2    |   0.073  |   VII 
ELSINORE (TEMECULA)             |  41.8(  67.3)|   6.8    |   0.051  |   VI  
SAN JACINTO-SAN BERNARDINO      |  45.4(  73.0)|   7.5    |   0.076  |   VII 
SANTA SUSANA                    |  45.5(  73.3)|   6.7    |   0.054  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.7(  75.2)|   7.8    |   0.090  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.7(  75.2)|   7.4    |   0.069  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.7(  75.2)|   7.8    |   0.090  |   VII 
SAN ANDREAS - Whole M-1a        |  46.7(  75.2)|   8.0    |   0.103  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  48.0(  77.2)|   7.7    |   0.082  |   VII 
SAN ANDREAS - San Bernardino M-1|  48.0(  77.2)|   7.5    |   0.071  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  48.0(  77.2)|   7.7    |   0.082  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  50.3(  80.9)|   7.5    |   0.067  |   VI  
CLEGHORN                        |  50.4(  81.1)|   6.5    |   0.031  |    V  
HOLSER                          |  51.1(  82.2)|   6.5    |   0.039  |    V  
SIMI-SANTA ROSA                 |  51.5(  82.9)|   7.0    |   0.058  |   VI  
OAK RIDGE (Onshore)             |  55.7(  89.6)|   7.0    |   0.052  |   VI  
ROSE CANYON                     |  58.0(  93.3)|   7.0    |   0.038  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.8(  94.7)|   7.2    |   0.056  |   VI  
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 2.5 MILES (4.1 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4451 g 



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 0.9

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
Nσ, Number of Logarithmic Standard Deviations 0

Model: PBA= 0.653

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
Closest to the Fault

Input Parameters

5% Damping



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 0.9

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
Nσ, Number of Logarithmic Standard Deviations 0

Model: PGA= 0.542

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
Closest to the Fault

Input Parameters

5% Damping



 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: W. End RW 1325 & 1326  St "H" 1331+57         
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7745 
   SITE LONGITUDE:  118.0475 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.0(   4.8)|   7.0    |   0.527  |    X  
SAN JOAQUIN HILLS               |   8.6(  13.9)|   7.0    |   0.356  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.319  |   IX  
PALOS VERDES                    |  11.7(  18.8)|   7.0    |   0.230  |   IX  
WHITTIER                        |  14.2(  22.8)|   6.8    |   0.171  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.8(  23.8)|   7.0    |   0.183  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.4(  32.9)|   7.0    |   0.152  |  VIII 
SAN JOSE                        |  20.7(  33.3)|   6.4    |   0.099  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.2(  35.8)|   6.7    |   0.112  |   VII 
RAYMOND                         |  24.2(  39.0)|   7.5    |   0.170  |  VIII 
ELSINORE (GLEN IVY)             |  24.2(  39.0)|   6.8    |   0.089  |   VII 
VERDUGO                         |  25.4(  40.9)|   6.9    |   0.108  |   VII 
HOLLYWOOD                       |  26.0(  41.9)|   7.5    |   0.156  |  VIII 
SIERRA MADRE                    |  26.7(  42.9)|   7.2    |   0.124  |   VII 
CLAMSHELL-SAWPIT                |  28.0(  45.1)|   6.5    |   0.070  |   VI  
SANTA MONICA                    |  29.1(  46.9)|   6.6    |   0.071  |   VI  
CUCAMONGA                       |  30.4(  48.9)|   6.9    |   0.084  |   VII 
MALIBU COAST                    |  33.0(  53.1)|   6.7    |   0.064  |   VI  
CORONADO BANK                   |  35.7(  57.4)|   7.6    |   0.093  |   VII 
SIERRA MADRE (San Fernando)     |  37.6(  60.5)|   6.7    |   0.052  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.2(  61.5)|   7.0    |   0.065  |   VI  
SAN GABRIEL                     |  39.8(  64.1)|   7.2    |   0.059  |   VI  
ANACAPA-DUME                    |  39.9(  64.2)|   7.5    |   0.089  |   VII 
ELSINORE (TEMECULA)             |  41.2(  66.3)|   6.8    |   0.041  |    V  
SAN JACINTO-SAN BERNARDINO      |  44.9(  72.2)|   7.5    |   0.063  |   VI  
SANTA SUSANA                    |  45.9(  73.8)|   6.7    |   0.038  |    V  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.4(  74.7)|   7.8    |   0.075  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.4(  74.7)|   7.4    |   0.055  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.4(  74.7)|   7.8    |   0.075  |   VII 
SAN ANDREAS - Whole M-1a        |  46.4(  74.7)|   8.0    |   0.087  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.5(  76.5)|   7.7    |   0.067  |   VI  
SAN ANDREAS - San Bernardino M-1|  47.5(  76.5)|   7.5    |   0.058  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  47.5(  76.5)|   7.7    |   0.067  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  49.6(  79.9)|   7.5    |   0.054  |   VI  
CLEGHORN                        |  50.0(  80.4)|   6.5    |   0.023  |   IV  
HOLSER                          |  51.4(  82.8)|   6.5    |   0.026  |    V  
SIMI-SANTA ROSA                 |  51.9(  83.6)|   7.0    |   0.040  |    V  
OAK RIDGE (Onshore)             |  56.1(  90.3)|   7.0    |   0.035  |    V  
ROSE CANYON                     |  57.5(  92.6)|   7.0    |   0.028  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.3(  93.9)|   7.2    |   0.039  |    V  
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.0 MILES (4.8 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5271 g 
 



 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 10-28-2008   
 
JOB NAME: SR22/I-405 Connector Segment                  
 
CALCULATION NAME: W. End RW 1325 & 1326  St "H" 1331+57         
 
FAULT-DATA-FILE NAME: C:\Program Files\EQfault\CGSFLTE1.DAT                                 
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7745 
   SITE LONGITUDE:  118.0475 
 
SEARCH RADIUS:   60  mi 
 
ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQfault\CGSFLTE1.DAT                                
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.0(   4.8)|   7.0    |   0.427  |    X  
SAN JOAQUIN HILLS               |   8.6(  13.9)|   7.0    |   0.341  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.315  |   IX  
PALOS VERDES                    |  11.7(  18.8)|   7.0    |   0.215  |  VIII 
WHITTIER                        |  14.2(  22.8)|   6.8    |   0.167  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.8(  23.8)|   7.0    |   0.178  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.4(  32.9)|   7.0    |   0.170  |  VIII 
SAN JOSE                        |  20.7(  33.3)|   6.4    |   0.113  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.2(  35.8)|   6.7    |   0.129  |  VIII 
RAYMOND                         |  24.2(  39.0)|   7.5    |   0.191  |  VIII 
ELSINORE (GLEN IVY)             |  24.2(  39.0)|   6.8    |   0.098  |   VII 
VERDUGO                         |  25.4(  40.9)|   6.9    |   0.127  |  VIII 
HOLLYWOOD                       |  26.0(  41.9)|   7.5    |   0.178  |  VIII 
SIERRA MADRE                    |  26.7(  42.9)|   7.2    |   0.146  |  VIII 
CLAMSHELL-SAWPIT                |  28.0(  45.1)|   6.5    |   0.086  |   VII 
SANTA MONICA                    |  29.1(  46.9)|   6.6    |   0.088  |   VII 
CUCAMONGA                       |  30.4(  48.9)|   6.9    |   0.104  |   VII 
MALIBU COAST                    |  33.0(  53.1)|   6.7    |   0.081  |   VII 
CORONADO BANK                   |  35.7(  57.4)|   7.6    |   0.107  |   VII 
SIERRA MADRE (San Fernando)     |  37.6(  60.5)|   6.7    |   0.069  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.2(  61.5)|   7.0    |   0.084  |   VII 
SAN GABRIEL                     |  39.8(  64.1)|   7.2    |   0.072  |   VI  
ANACAPA-DUME                    |  39.9(  64.2)|   7.5    |   0.114  |   VII 
ELSINORE (TEMECULA)             |  41.2(  66.3)|   6.8    |   0.052  |   VI  
SAN JACINTO-SAN BERNARDINO      |  44.9(  72.2)|   7.5    |   0.077  |   VII 
SANTA SUSANA                    |  45.9(  73.8)|   6.7    |   0.053  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.4(  74.7)|   7.8    |   0.091  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.4(  74.7)|   7.4    |   0.069  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.4(  74.7)|   7.8    |   0.091  |   VII 
SAN ANDREAS - Whole M-1a        |  46.4(  74.7)|   8.0    |   0.104  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.5(  76.5)|   7.7    |   0.083  |   VII 
SAN ANDREAS - San Bernardino M-1|  47.5(  76.5)|   7.5    |   0.072  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  47.5(  76.5)|   7.7    |   0.083  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  49.6(  79.9)|   7.5    |   0.068  |   VI  
CLEGHORN                        |  50.0(  80.4)|   6.5    |   0.031  |    V  
HOLSER                          |  51.4(  82.8)|   6.5    |   0.039  |    V  
SIMI-SANTA ROSA                 |  51.9(  83.6)|   7.0    |   0.057  |   VI  
OAK RIDGE (Onshore)             |  56.1(  90.3)|   7.0    |   0.051  |   VI  
ROSE CANYON                     |  57.5(  92.6)|   7.0    |   0.039  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.3(  93.9)|   7.2    |   0.057  |   VI  
******************************************************************************* 
-END OF SEARCH-   40 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.0 MILES (4.8 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4266 g 



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.2

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
Nσ, Number of Logarithmic Standard Deviations 0

Model: PBA= 0.630

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

5% Damping

Los Alamitos
West End RW1325+6

Input Parameters



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.2

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
Nσ, Number of Logarithmic Standard Deviations 0

Model: PGA= 0.524

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

5% Damping

Los Alamitos
West End RW1325+6

Input Parameters



 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 08-22-2008   
 
JOB NAME: HOV Conn                                      
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT                                
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7749 
   SITE LONGITUDE:  118.0427 
 
SEARCH RADIUS:   62  mi 
 
ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT                               
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.2(   5.2)|   7.0    |   0.512  |    X  
SAN JOAQUIN HILLS               |   8.5(  13.6)|   7.0    |   0.362  |   IX  
PUENTE HILLS BLIND THRUST       |  11.2(  18.1)|   7.3    |   0.320  |   IX  
PALOS VERDES                    |  11.9(  19.2)|   7.0    |   0.226  |   IX  
WHITTIER                        |  14.0(  22.5)|   6.8    |   0.173  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.7(  23.6)|   7.0    |   0.184  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.5(  33.0)|   7.0    |   0.152  |  VIII 
SAN JOSE                        |  20.6(  33.1)|   6.4    |   0.100  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.0(  35.4)|   6.7    |   0.114  |   VII 
ELSINORE (GLEN IVY)             |  23.9(  38.5)|   6.8    |   0.091  |   VII 
RAYMOND                         |  24.2(  39.0)|   7.5    |   0.170  |  VIII 
VERDUGO                         |  25.4(  40.9)|   6.9    |   0.108  |   VII 
HOLLYWOOD                       |  26.1(  42.0)|   7.5    |   0.155  |  VIII 
SIERRA MADRE                    |  26.6(  42.8)|   7.2    |   0.125  |   VII 
CLAMSHELL-SAWPIT                |  28.0(  45.0)|   6.5    |   0.070  |   VI  
SANTA MONICA                    |  29.3(  47.2)|   6.6    |   0.070  |   VI  
CUCAMONGA                       |  30.2(  48.6)|   6.9    |   0.085  |   VII 
MALIBU COAST                    |  33.2(  53.5)|   6.7    |   0.063  |   VI  
CORONADO BANK                   |  35.6(  57.3)|   7.6    |   0.093  |   VII 
SIERRA MADRE (San Fernando)     |  37.7(  60.6)|   6.7    |   0.052  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.3(  61.7)|   7.0    |   0.064  |   VI  
SAN GABRIEL                     |  39.9(  64.2)|   7.2    |   0.059  |   VI  
ANACAPA-DUME                    |  40.1(  64.6)|   7.5    |   0.088  |   VII 
ELSINORE (TEMECULA)             |  40.9(  65.9)|   6.8    |   0.041  |    V  
SAN JACINTO-SAN BERNARDINO      |  44.7(  71.9)|   7.5    |   0.063  |   VI  
SANTA SUSANA                    |  46.0(  74.0)|   6.7    |   0.038  |    V  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.2(  74.4)|   7.8    |   0.075  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.2(  74.4)|   7.4    |   0.056  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.2(  74.4)|   7.8    |   0.075  |   VII 
SAN ANDREAS - Whole M-1a        |  46.2(  74.4)|   8.0    |   0.087  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.3(  76.2)|   7.7    |   0.068  |   VI  
SAN ANDREAS - San Bernardino M-1|  47.3(  76.2)|   7.5    |   0.058  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  47.3(  76.2)|   7.7    |   0.068  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  49.4(  79.5)|   7.5    |   0.054  |   VI  
CLEGHORN                        |  49.8(  80.1)|   6.5    |   0.023  |   IV  
HOLSER                          |  51.6(  83.1)|   6.5    |   0.026  |    V  
SIMI-SANTA ROSA                 |  52.1(  83.9)|   7.0    |   0.040  |    V  
OAK RIDGE (Onshore)             |  56.3(  90.6)|   7.0    |   0.035  |    V  
ROSE CANYON                     |  57.4(  92.4)|   7.0    |   0.028  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.1(  93.5)|   7.2    |   0.040  |    V  
SAN CAYETANO                    |  61.6(  99.1)|   7.0    |   0.030  |    V  
******************************************************************************* 
-END OF SEARCH-   41 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.2 MILES (5.2 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5122 g 



 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 08-22-2008   
 
JOB NAME: HOV Conn                                      
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT                                
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7749 
   SITE LONGITUDE:  118.0427 
 
SEARCH RADIUS:   62  mi 
 
ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT                               
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.2(   5.2)|   7.0    |   0.416  |    X  
SAN JOAQUIN HILLS               |   8.5(  13.6)|   7.0    |   0.346  |   IX  
PUENTE HILLS BLIND THRUST       |  11.2(  18.1)|   7.3    |   0.316  |   IX  
PALOS VERDES                    |  11.9(  19.2)|   7.0    |   0.212  |  VIII 
WHITTIER                        |  14.0(  22.5)|   6.8    |   0.169  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.7(  23.6)|   7.0    |   0.179  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.5(  33.0)|   7.0    |   0.169  |  VIII 
SAN JOSE                        |  20.6(  33.1)|   6.4    |   0.114  |   VII 
CHINO-CENTRAL AVE. (Elsinore)   |  22.0(  35.4)|   6.7    |   0.131  |  VIII 
ELSINORE (GLEN IVY)             |  23.9(  38.5)|   6.8    |   0.099  |   VII 
RAYMOND                         |  24.2(  39.0)|   7.5    |   0.191  |  VIII 
VERDUGO                         |  25.4(  40.9)|   6.9    |   0.127  |  VIII 
HOLLYWOOD                       |  26.1(  42.0)|   7.5    |   0.178  |  VIII 
SIERRA MADRE                    |  26.6(  42.8)|   7.2    |   0.146  |  VIII 
CLAMSHELL-SAWPIT                |  28.0(  45.0)|   6.5    |   0.086  |   VII 
SANTA MONICA                    |  29.3(  47.2)|   6.6    |   0.087  |   VII 
CUCAMONGA                       |  30.2(  48.6)|   6.9    |   0.104  |   VII 
MALIBU COAST                    |  33.2(  53.5)|   6.7    |   0.081  |   VII 
CORONADO BANK                   |  35.6(  57.3)|   7.6    |   0.107  |   VII 
SIERRA MADRE (San Fernando)     |  37.7(  60.6)|   6.7    |   0.069  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.3(  61.7)|   7.0    |   0.084  |   VII 
SAN GABRIEL                     |  39.9(  64.2)|   7.2    |   0.072  |   VI  
ANACAPA-DUME                    |  40.1(  64.6)|   7.5    |   0.113  |   VII 
ELSINORE (TEMECULA)             |  40.9(  65.9)|   6.8    |   0.052  |   VI  
SAN JACINTO-SAN BERNARDINO      |  44.7(  71.9)|   7.5    |   0.078  |   VII 
SANTA SUSANA                    |  46.0(  74.0)|   6.7    |   0.053  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.2(  74.4)|   7.8    |   0.092  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.2(  74.4)|   7.4    |   0.069  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.2(  74.4)|   7.8    |   0.092  |   VII 
SAN ANDREAS - Whole M-1a        |  46.2(  74.4)|   8.0    |   0.104  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.3(  76.2)|   7.7    |   0.083  |   VII 
SAN ANDREAS - San Bernardino M-1|  47.3(  76.2)|   7.5    |   0.072  |   VII 
SAN ANDREAS - SB-Coach. M-2b    |  47.3(  76.2)|   7.7    |   0.083  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  49.4(  79.5)|   7.5    |   0.069  |   VI  
CLEGHORN                        |  49.8(  80.1)|   6.5    |   0.032  |    V  
HOLSER                          |  51.6(  83.1)|   6.5    |   0.038  |    V  
SIMI-SANTA ROSA                 |  52.1(  83.9)|   7.0    |   0.057  |   VI  
OAK RIDGE (Onshore)             |  56.3(  90.6)|   7.0    |   0.051  |   VI  
ROSE CANYON                     |  57.4(  92.4)|   7.0    |   0.039  |    V  
NORTH FRONTAL FAULT ZONE (West) |  58.1(  93.5)|   7.2    |   0.057  |   VI 
SAN CAYETANO                    |  61.6(  99.1)|   7.0    |   0.045  |   VI  
******************************************************************************* 
-END OF SEARCH-   41 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.2 MILES (5.2 km) AWAY. 
 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4165 g 



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.7

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
Nσ, Number of Logarithmic Standard Deviations 0

Model: PBA= 0.594

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
HOV Connector

Input Parameters

5% Damping



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.7

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
Nσ, Number of Logarithmic Standard Deviations 0

Model: PGA= 0.498

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

Los Alamitos
HOV Connector

Input Parameters

5% Damping



 
 
 
                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 07-23-2008   
 
JOB NAME: SR-22 Bolsa Chica Rd OC                       
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT                                
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0380 
 
SEARCH RADIUS:   100  mi 
 
ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT                               
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.4(   5.5)|   7.0    |   0.501  |    X  
SAN JOAQUIN HILLS               |   8.3(  13.3)|   7.0    |   0.368  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.319  |   IX  
PALOS VERDES                    |  12.1(  19.5)|   7.0    |   0.222  |   IX  
WHITTIER                        |  13.9(  22.4)|   6.8    |   0.174  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.5(  23.4)|   7.0    |   0.186  |  VIII 
SAN JOSE                        |  20.4(  32.9)|   6.4    |   0.100  |   VII 
UPPER ELYSIAN PARK BLIND THRUST |  20.6(  33.2)|   7.0    |   0.150  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  21.8(  35.1)|   6.7    |   0.115  |   VII 
ELSINORE (GLEN IVY)             |  23.7(  38.1)|   6.8    |   0.092  |   VII 
RAYMOND                         |  24.4(  39.2)|   7.5    |   0.169  |  VIII 
VERDUGO                         |  25.5(  41.1)|   6.9    |   0.107  |   VII 
HOLLYWOOD                       |  26.3(  42.3)|   7.5    |   0.154  |  VIII 
SIERRA MADRE                    |  26.6(  42.8)|   7.2    |   0.125  |   VII 
CLAMSHELL-SAWPIT                |  28.0(  45.0)|   6.5    |   0.070  |   VI  
SANTA MONICA                    |  29.5(  47.5)|   6.6    |   0.070  |   VI  
CUCAMONGA                       |  30.1(  48.4)|   6.9    |   0.085  |   VII 
MALIBU COAST                    |  33.5(  53.9)|   6.7    |   0.062  |   VI  
CORONADO BANK                   |  35.5(  57.2)|   7.6    |   0.094  |   VII 
SIERRA MADRE (San Fernando)     |  37.8(  60.8)|   6.7    |   0.052  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.6(  62.1)|   7.0    |   0.064  |   VI  
SAN GABRIEL                     |  40.1(  64.5)|   7.2    |   0.059  |   VI  
ANACAPA-DUME                    |  40.4(  65.0)|   7.5    |   0.088  |   VII 
ELSINORE (TEMECULA)             |  40.6(  65.4)|   6.8    |   0.042  |   VI  
SAN JACINTO-SAN BERNARDINO      |  44.5(  71.6)|   7.5    |   0.064  |   VI  
SAN ANDREAS - Mojave M-1c-3     |  46.2(  74.3)|   7.4    |   0.056  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.2(  74.3)|   7.8    |   0.075  |   VII 
SANTA SUSANA                    |  46.2(  74.3)|   6.7    |   0.038  |    V  
SAN ANDREAS - 1857 Rupture M-2a |  46.2(  74.3)|   7.8    |   0.075  |   VII 
SAN ANDREAS - Whole M-1a        |  46.2(  74.3)|   8.0    |   0.087  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.2(  76.0)|   7.7    |   0.068  |   VI  
SAN ANDREAS - San Bernardino M-1|  47.2(  76.0)|   7.5    |   0.058  |   VI  
SAN ANDREAS - SB-Coach. M-2b    |  47.2(  76.0)|   7.7    |   0.068  |   VI  
SAN JACINTO-SAN JACINTO VALLEY  |  49.2(  79.1)|   7.5    |   0.055  |   VI  
CLEGHORN                        |  49.6(  79.9)|   6.5    |   0.023  |   IV  
HOLSER                          |  51.8(  83.4)|   6.5    |   0.026  |    V  
SIMI-SANTA ROSA                 |  52.3(  84.2)|   7.0    |   0.040  |    V  
OAK RIDGE (Onshore)             |  56.5(  90.9)|   7.0    |   0.035  |    V  
ROSE CANYON                     |  57.2(  92.1)|   7.0    |   0.028  |    V  
NORTH FRONTAL FAULT ZONE (West) |  57.9(  93.2)|   7.2    |   0.040  |    V 
SAN CAYETANO                    |  61.8( 99.5 )|   7.0    |   0.030  |    V  
SAN JACINTO-ANZA                |  64.4( 103.7)|   7.2    |   0.028  |    V  
******************************************************************************* 
-END OF SEARCH-   67 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.4 MILES (5.5 km) AWAY. 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5013 g 



                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 
 
                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 
 
 
JOB NUMBER: I-436                                         
                                                     DATE: 07-23-2008   
 
JOB NAME: SR-22 Bolsa Chica Rd OC                       
 
CALCULATION NAME: Test Run Analysis                             
 
FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT                                
 
SITE COORDINATES: 
   SITE LATITUDE:  33.7743 
   SITE LONGITUDE:  118.0380 
 
SEARCH RADIUS:   100  mi 
 
ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil                       
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis  
   SCOND:   0  
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:   
   COMPUTE PEAK HORIZONTAL ACCELERATION 
 
FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT                               
 
MINIMUM DEPTH VALUE (km):  0.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 
                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 
------------------------------------------------------------------------------- 
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT  
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|========= 
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.4(   5.5)|   7.0    |   0.409  |    X  
SAN JOAQUIN HILLS               |   8.3(  13.3)|   7.0    |   0.350  |   IX  
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.315  |   IX  
PALOS VERDES                    |  12.1(  19.5)|   7.0    |   0.209  |  VIII 
WHITTIER                        |  13.9(  22.4)|   6.8    |   0.169  |  VIII 
NEWPORT-INGLEWOOD (Offshore)    |  14.5(  23.4)|   7.0    |   0.181  |  VIII 
SAN JOSE                        |  20.4(  32.9)|   6.4    |   0.115  |   VII 
UPPER ELYSIAN PARK BLIND THRUST |  20.6(  33.2)|   7.0    |   0.168  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  21.8(  35.1)|   6.7    |   0.132  |  VIII 
ELSINORE (GLEN IVY)             |  23.7(  38.1)|   6.8    |   0.100  |   VII 
RAYMOND                         |  24.4(  39.2)|   7.5    |   0.190  |  VIII 
VERDUGO                         |  25.5(  41.1)|   6.9    |   0.126  |  VIII 
HOLLYWOOD                       |  26.3(  42.3)|   7.5    |   0.177  |  VIII 
SIERRA MADRE                    |  26.6(  42.8)|   7.2    |   0.146  |  VIII 
CLAMSHELL-SAWPIT                |  28.0(  45.0)|   6.5    |   0.086  |   VII 
SANTA MONICA                    |  29.5(  47.5)|   6.6    |   0.087  |   VII 
CUCAMONGA                       |  30.1(  48.4)|   6.9    |   0.105  |   VII 
MALIBU COAST                    |  33.5(  53.9)|   6.7    |   0.080  |   VII 
CORONADO BANK                   |  35.5(  57.2)|   7.6    |   0.107  |   VII 
SIERRA MADRE (San Fernando)     |  37.8(  60.8)|   6.7    |   0.069  |   VI  
NORTHRIDGE (E. Oak Ridge)       |  38.6(  62.1)|   7.0    |   0.083  |   VII 
SAN GABRIEL                     |  40.1(  64.5)|   7.2    |   0.072  |   VI  
ANACAPA-DUME                    |  40.4(  65.0)|   7.5    |   0.112  |   VII 
ELSINORE (TEMECULA)             |  40.6(  65.4)|   6.8    |   0.052  |   VI  
SAN JACINTO-SAN BERNARDINO      |  44.5(  71.6)|   7.5    |   0.078  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  46.2(  74.3)|   7.4    |   0.070  |   VI  
SAN ANDREAS - Cho-Moj M-1b-1    |  46.2(  74.3)|   7.8    |   0.092  |   VII 
SANTA SUSANA                    |  46.2(  74.3)|   6.7    |   0.053  |   VI  
SAN ANDREAS - 1857 Rupture M-2a |  46.2(  74.3)|   7.8    |   0.092  |   VII 
SAN ANDREAS - Whole M-1a        |  46.2(  74.3)|   8.0    |   0.104  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  47.2(  76.0)|   7.7    |   0.083  |   VII 
SAN ANDREAS - San Bernardino M-1|  47.2(  76.0)|   7.5    |   0.073  |   VII 
SAN ANDREAS - SB-Coach. M-2b    |  47.2(  76.0)|   7.7    |   0.083  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  49.2(  79.1)|   7.5    |   0.069  |   VI  
CLEGHORN                        |  49.6(  79.9)|   6.5    |   0.032  |    V  
HOLSER                          |  51.8(  83.4)|   6.5    |   0.038  |    V  
SIMI-SANTA ROSA                 |  52.3(  84.2)|   7.0    |   0.056  |   VI  
OAK RIDGE (Onshore)             |  56.5(  90.9)|   7.0    |   0.051  |   VI  
ROSE CANYON                     |  57.2(  92.1)|   7.0    |   0.039  |    V  
NORTH FRONTAL FAULT ZONE (West) |  57.9(  93.2)|   7.2    |   0.058  |   VI 
SAN CAYETANO                    |  61.8( 99.5 )|   7.0    |   0.045  |   VI  
SAN JACINTO-ANZA                |  64.4( 103.7)|   7.2    |   0.039  |    V  
******************************************************************************* 
-END OF SEARCH-   67 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 
 
THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.4 MILES (5.5 km) AWAY. 
LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4092 g 



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 2

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
Nσ, Number of Logarithmic Standard Deviations 0

Model: PBA= 0.573

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

5% Damping

Los Alamitos
Bolsa Chica Road OC

Input Parameters



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 2

F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
Nσ, Number of Logarithmic Standard Deviations 0

Model: PGA= 0.483

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error

ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = Nσ(σError)

5% Damping

Los Alamitos
Bolsa Chica Road OC

Input Parameters



 
 
 
 
 
 
 
 
 

Appendix F.2  
Liquefaction Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TABLE 4
LIQUEFACTION SUMMARY

CPT
Design Ground Water 

Elevation (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total 

Settlement (in)
CPT-08-001 18 0.17 0.00 0.17
CPT-08-002 18 0.92 0.00 0.92
CPT-08-003 18 0.26 0.00 0.26
CPT-08-006 16 0.00 0.00 0.00
CPT-08-007 16 0.24 0.00 0.24
CPT-08-008 16 0.02 0.02 0.04
CPT-08-009 16 0.24 0.02 0.26
CPT-08-013 16 0.78 0.02 0.80
CPT-08-014 16 0.30 0.02 0.32

CPT-08-014B 16 0.07 0.01 0.08
CPT-08-015 16 0.68 0.02 0.70
CPT-08-016 16 0.50 0.03 0.53
CPT-08-018 16 0.24 0.08 0.32
CPT-08-020 16 0.15 0.00 0.15
CPT-08-021 16 0.33 0.01 0.34
CPT-08-022 16 0.12 0.00 0.12
CPT-08-102 12 0.12 0.00 0.12
CPT-08-104 13 0.85 0.00 0.85
CPT-08-107 14 0.25 0.00 0.25
CPT-08-110 14 0.69 0.00 0.69
CPT-08-117 16 0.28 0.00 0.28
CPT-08-119 16 0.37 0.00 0.37

Min 0.00
Max 0.92

Average 0.36

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Tables\Table 4 CPT Liqufaction Summary Revised.xls



EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-001 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 24.50 ft
  GWT Elev. During Test 18.00 ft           GWT Depth During Test, Zw  = 6.50 ft below ground surface        
  GWT Elev.  For Design 18.00 ft   GWT Depth  For Design, Zwd = 6.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 13.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.17 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.17 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)

Average
Sleeve

Friction

fs-avg (tsf)

Average
Friction

Ratio

Rf-avg (%)
Soil Behavior Type

(Robertson et al., 1983)

Bottom of 
Layer

Elevation
(ft)

Thin Layer 
Correction Factor

(Lunne, et al., 1997)

Equiv. SPT
Blow Count

N60(blows/ft)

Total
Vert.
Stress

σv (psf)

Effective
Vert.
Stress

(Design)

σv' (psf)

Effective
Vert.
Stress
(Test)

σv' (psf)

Soil
Behavior

Type
Index

Ic

Fines
Correction

Factor
Kc

Corrected
Tip

Resistance
qc1Ncs

Shear
Stress

Reduction
Coeff.

rd

Correction
for High

Overburden
Stress
Kσ

Cyclic
Stress
Ratio

++
CSR

Cyclic
Res.

Ratio
CRR7.5

Factor of
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0.50 21.61 0.22 1.00 sandy silt to clayey silt 23.5 1.00 9 60 60 60 1.84 1.14 141.63 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 22.6 N/A N/A N/A 0.17
1.50 69.54 1.31 1.88 silty sand to sandy silt 22.5 1.00 23 180 180 180 1.86 1.15 267.14 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 52.3 0.026 0.000 0.00 0.17
2.50 57.08 2.03 3.55 clayey silt to silty clay 21.5 1.00 29 300 300 300 2.20 1.66 245.08 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
3.50 37.27 1.35 3.61 clayey silt to silty clay 20.5 1.66 31 420 420 420 2.06 1.38 186.13 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
4.50 16.14 0.62 3.84 silty clay to clay 19.5 1.00 11 540 540 540 2.58 3.20 137.83 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
5.50 19.29 0.91 4.74 clay 18.5 1.66 32 660 660 660 2.41 2.35 130.47 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
6.50 7.38 0.31 4.26 clay 17.5 1.00 7 780 780 780 2.96 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
7.50 29.59 0.46 1.56 sandy silt to clayey silt 16.5 1.00 12 900 838 838 2.30 1.95 89.10 0.983 1.000 0.309 0.146 0.563 YES 2.8 21.1 > 800 26.9 N/A 0.096 0.01 0.16
8.50 58.23 0.76 1.31 silty sand to sandy silt 15.5 1.00 19 1,020 895 895 2.04 1.35 117.40 0.980 1.000 0.327 0.230 0.841 YES 2.8 31.8 > 800 39.8 N/A 0.001 0.00 0.16
9.50 34.17 0.71 2.08 sandy silt to clayey silt 14.5 1.66 23 1,140 953 953 2.04 1.36 111.67 0.978 1.000 0.342 0.210 0.730 YES 2.8 35.6 > 800 44.3 N/A 0.000 0.00 0.16
10.50 7.66 0.25 3.24 clay 13.5 1.00 8 1,260 1,010 1,010 2.95 N/A N/A 0.976 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
11.50 9.69 0.27 2.82 silty clay to clay 12.5 1.00 6 1,380 1,068 1,068 2.84 N/A N/A 0.973 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
12.50 9.19 0.29 3.25 clay 11.5 1.00 9 1,500 1,126 1,126 2.91 N/A N/A 0.971 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
13.50 8.03 0.29 3.77 clay 10.5 1.00 8 1,620 1,183 1,183 3.01 N/A N/A 0.969 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
14.50 12.76 0.60 4.73 clay 9.5 1.00 13 1,740 1,241 1,241 2.93 N/A N/A 0.966 N/A 0.396 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
15.50 15.72 0.79 4.98 clay 8.5 1.00 16 1,860 1,298 1,298 2.89 N/A N/A 0.964 N/A 0.404 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
16.50 12.60 0.55 4.40 clay 7.5 1.00 13 1,980 1,356 1,356 2.94 N/A N/A 0.962 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
17.50 13.75 0.69 5.12 clay 6.5 1.00 14 2,100 1,414 1,414 2.96 N/A N/A 0.959 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
18.50 24.18 0.86 3.58 clayey silt to silty clay 5.5 1.00 12 2,220 1,471 1,471 2.68 N/A N/A 0.957 N/A 0.422 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
19.50 15.03 0.52 3.45 silty clay to clay 4.5 1.00 10 2,340 1,529 1,529 2.84 N/A N/A 0.955 N/A 0.427 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
20.50 10.62 0.29 2.81 silty clay to clay 3.5 1.00 7 2,460 1,586 1,586 2.92 N/A N/A 0.952 N/A 0.432 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
21.50 27.73 1.02 3.71 clayey silt to silty clay 2.5 1.00 14 2,580 1,644 1,644 2.67 N/A N/A 0.950 N/A 0.436 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
22.50 59.04 1.00 1.69 silty sand to sandy silt 1.5 1.00 20 2,700 1,702 1,702 2.21 1.70 108.68 0.948 1.000 0.440 0.199 0.541 YES 2.8 24.1 > 800 30.6 N/A 0.184 0.02 0.14
23.50 68.21 1.46 2.14 silty sand to sandy silt 0.5 1.66 38 2,820 1,759 1,759 1.93 1.22 146.52 0.945 1.000 0.443 0.373 1.003 YES 2.8 42.9 > 800 53.2 N/A 0.000 0.00 0.14
24.50 24.86 1.22 4.95 clay -0.5 1.00 25 2,940 1,817 1,817 2.82 N/A N/A 0.943 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
25.50 39.82 1.24 3.11 clayey silt to silty clay -1.5 1.66 33 3,060 1,874 1,874 2.22 1.73 117.61 0.941 1.000 0.449 0.231 0.614 YES 2.8 36.9 > 800 N/A N/A 0.000 0.00 0.14
26.50 13.56 0.66 5.07 clay -2.5 1.00 14 3,180 1,932 1,932 3.04 N/A N/A 0.938 N/A 0.452 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
27.50 25.09 1.14 4.61 clay -3.5 1.00 25 3,300 1,990 1,990 2.81 N/A N/A 0.936 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
28.50 45.16 1.18 2.61 sandy silt to clayey silt -4.5 1.00 18 3,420 2,047 2,047 2.46 2.57 114.79 0.934 0.993 0.456 0.221 0.573 YES 2.8 20.7 > 800 26.4 N/A 1.035 0.12 0.01
29.50 44.27 1.51 3.42 clayey silt to silty clay -5.5 1.00 22 3,540 2,105 2,105 2.55 3.03 130.92 0.931 0.982 0.458 0.289 0.738 YES 2.8 24.4 > 800 N/A N/A 0.000 0.00 0.01
30.50 58.95 2.06 3.50 clayey silt to silty clay -6.5 1.66 49 3,660 2,162 2,162 2.16 1.57 147.15 0.926 0.969 0.458 0.376 0.949 YES 2.8 49.7 > 800 N/A N/A 0.000 0.00 0.01
31.50 20.54 1.08 5.36 clay -7.5 1.00 21 3,780 2,220 2,220 2.95 N/A N/A 0.918 N/A 0.457 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
32.50 24.78 1.13 4.59 clay -8.5 1.00 25 3,900 2,278 2,278 2.85 N/A N/A 0.909 N/A 0.455 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
33.50 25.58 1.15 4.60 clay -9.5 1.00 26 4,020 2,335 2,335 2.85 N/A N/A 0.901 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
34.50 89.56 3.22 3.59 sandy silt to clayey silt -10.5 1.00 36 4,140 2,393 2,393 2.37 2.19 179.40 0.893 0.931 0.452 N/A N/A NO N/A N/A N/A 44.3 N/A 0.000 0.00 0.01
35.50 72.52 1.77 2.44 sandy silt to clayey silt -11.5 1.66 48 4,260 2,450 2,450 2.00 1.30 141.26 0.885 0.922 0.450 0.342 0.836 YES 2.8 46.2 > 800 57.1 N/A 0.000 0.00 0.01
36.50 15.86 0.52 3.35 silty clay to clay -12.5 1.00 11 4,380 2,508 2,508 2.95 N/A N/A 0.877 N/A 0.448 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
37.50 34.22 1.75 5.24 clay -13.5 1.00 34 4,500 2,566 2,566 2.81 N/A N/A 0.869 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
38.50 126.94 3.81 3.01 sandy silt to clayey silt -14.5 1.00 51 4,620 2,623 2,623 2.22 1.72 191.13 0.861 0.897 0.443 N/A N/A NO N/A N/A N/A 58.2 N/A 0.000 0.00 0.01
39.50 139.06 3.18 2.29 silty sand to sandy silt -15.5 1.00 46 4,740 2,681 2,681 2.11 1.47 176.85 0.852 0.889 0.441 N/A N/A NO N/A N/A N/A 53.0 N/A 0.000 0.00 0.01
40.50 153.13 3.70 2.42 silty sand to sandy silt -16.5 1.00 51 4,860 2,738 2,738 2.10 1.46 191.10 0.844 0.882 0.438 N/A N/A NO N/A N/A N/A 57.3 N/A 0.000 0.00 0.01
41.50 227.08 5.28 2.33 silty sand to sandy silt -17.5 1.00 76 4,980 2,796 2,796 1.98 1.28 245.98 0.836 0.875 0.436 N/A N/A NO N/A N/A N/A 81.8 N/A 0.000 0.00 0.01
42.50 135.69 3.22 2.37 silty sand to sandy silt -18.5 1.66 75 5,100 2,854 2,854 1.83 1.13 211.86 0.828 0.867 0.433 N/A N/A NO N/A N/A N/A 80.2 N/A 0.000 0.00 0.01
43.50 24.18 1.00 4.23 silty clay to clay -19.5 1.00 16 5,220 2,911 2,911 2.90 N/A N/A 0.820 N/A 0.430 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
44.50 71.77 2.35 3.30 sandy silt to clayey silt -20.5 1.00 29 5,340 2,969 2,969 2.44 2.49 146.49 0.812 0.866 0.427 0.372 0.901 YES 2.8 26.4 > 800 33.3 N/A 0.080 0.01 0.00
45.50 84.50 2.50 2.96 sandy silt to clayey silt -21.5 1.00 34 5,460 3,026 3,026 2.36 2.16 148.37 0.804 0.850 0.424 0.384 0.917 YES 2.8 30.3 > 800 38.0 N/A 0.024 0.00 0.00
46.50 159.35 3.94 2.47 silty sand to sandy silt -22.5 1.00 53 5,580 3,084 3,084 2.12 1.49 190.72 0.795 0.841 0.421 N/A N/A NO N/A N/A N/A 56.3 N/A 0.000 0.00 0.00
47.50 162.90 3.83 2.35 silty sand to sandy silt -23.5 1.00 54 5,700 3,142 3,142 2.10 1.45 188.35 0.787 0.835 0.418 N/A N/A NO N/A N/A N/A 57.0 N/A 0.000 0.00 0.00
48.50 140.45 3.33 2.37 silty sand to sandy silt -24.5 1.00 47 5,820 3,199 3,199 2.14 1.54 171.24 0.779 0.829 0.415 N/A N/A NO N/A N/A N/A 49.4 N/A 0.000 0.00 0.00
49.50 78.50 3.27 4.17 clayey silt to silty clay -25.5 1.66 65 5,940 3,257 3,257 2.19 1.64 167.30 0.771 0.823 0.411 N/A N/A NO N/A N/A N/A N/A N/A 0.000 0.00 0.00
50.50 20.24 0.98 5.12 clay -26.5 1.00 20 6,060 3,314 3,314 3.05 N/A N/A 0.763 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
51.50 22.43 0.92 4.32 clay -27.5 1.00 22 6,180 3,372 3,372 2.97 N/A N/A 0.755 N/A 0.405 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
52.50 30.26 1.02 3.48 clayey silt to silty clay -28.5 1.00 15 6,300 3,430 3,430 2.81 N/A N/A 0.747 N/A 0.401 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
53.50 57.51 1.83 3.19 sandy silt to clayey silt -29.5 1.66 38 6,420 3,487 3,487 2.21 1.70 122.78 0.739 0.801 0.398 0.252 0.605 YES 2.8 31.6 > 800 39.6 N/A 0.004 0.00 0.00
54.50 21.14 0.89 4.40 clay -30.5 1.00 21 6,540 3,545 3,545 3.02 N/A N/A 0.730 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
55.50 22.56 0.82 3.89 silty clay to clay -31.5 1.00 15 6,660 3,602 3,602 2.96 N/A N/A 0.722 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
56.50 21.03 1.08 5.32 clay -32.5 1.00 21 6,780 3,660 3,660 3.08 N/A N/A 0.714 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 25.88 1.16 4.67 clay -33.5 1.00 26 6,900 3,718 3,718 2.97 N/A N/A 0.706 N/A 0.383 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 57.31 3.07 5.48 clay -34.5 1.00 57 7,020 3,775 3,775 2.75 N/A N/A 0.698 N/A 0.380 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 55.78 3.17 5.80 clay -35.5 1.00 56 7,140 3,833 3,833 2.79 N/A N/A 0.690 N/A 0.376 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 49.20 2.31 4.84 silty clay to clay -36.5 1.00 33 7,260 3,890 3,890 2.77 N/A N/A 0.682 N/A 0.372 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name Garden Grove Freway (SR-22) +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Seal Beach, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-002 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 25.00 ft
  GWT Elev. During Test 18.00 ft           GWT Depth During Test, Zw  = 7.00 ft below ground surface        
  GWT Elev.  For Design 18.00 ft   GWT Depth  For Design, Zwd = 7.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 17.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.92 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.92 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 235.29 0.91 0.39 sand 24.0 1.66 78 60 60 60 0.60 1.00 2,249.24 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 132.5 0.011 0.000 0.00 0.92
1.50 72.05 2.05 2.85 sandy silt to clayey silt 23.0 1.00 29 180 180 180 2.00 1.30 311.72 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 63.8 N/A N/A N/A 0.92
2.50 59.60 1.81 3.05 sandy silt to clayey silt 22.0 1.00 24 300 300 300 2.13 1.52 233.52 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 53.6 N/A N/A N/A 0.92
3.50 57.15 1.43 2.51 sandy silt to clayey silt 21.0 1.66 38 420 420 420 1.82 1.12 230.98 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 82.2 N/A N/A N/A 0.92
4.50 19.14 0.57 2.97 clayey silt to silty clay 20.0 1.00 10 540 540 540 2.55 3.04 111.94 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.92
5.50 12.01 0.29 2.44 clayey silt to silty clay 19.0 1.00 6 660 660 660 2.59 3.29 90.67 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.92
6.50 8.88 0.21 2.40 silty clay to clay 18.0 1.00 6 780 780 780 2.74 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.92
7.50 9.50 0.22 2.30 silty clay to clay 17.0 1.00 6 900 869 869 2.74 N/A N/A 0.983 N/A 0.298 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.92
8.50 40.44 0.41 1.01 silty sand to sandy silt 16.0 1.00 13 1,020 926 926 2.09 1.45 85.88 0.980 1.000 0.316 0.139 0.525 YES 2.8 22.6 > 800 28.8 N/A 0.085 0.01 0.91
9.50 32.22 0.46 1.41 silty sand to sandy silt 15.0 1.66 18 1,140 984 984 1.96 1.26 95.56 0.978 1.000 0.331 0.161 0.580 YES 2.8 28.2 > 800 35.4 N/A 0.037 0.00 0.91
10.50 10.83 0.31 2.89 silty clay to clay 14.0 1.00 7 1,260 1,042 1,042 2.80 N/A N/A 0.976 N/A 0.345 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
11.50 11.41 0.22 2.05 clayey silt to silty clay 13.0 1.00 6 1,380 1,099 1,099 2.70 N/A N/A 0.973 N/A 0.357 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
12.50 10.65 0.18 1.72 clayey silt to silty clay 12.0 1.00 5 1,500 1,157 1,157 2.70 N/A N/A 0.971 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
13.50 10.66 0.19 1.89 clayey silt to silty clay 11.0 1.00 5 1,620 1,214 1,214 2.73 N/A N/A 0.969 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
14.50 12.51 0.28 2.31 clayey silt to silty clay 10.0 1.00 6 1,740 1,272 1,272 2.74 N/A N/A 0.966 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
15.50 12.43 0.36 3.01 silty clay to clay 9.0 1.00 8 1,860 1,330 1,330 2.82 N/A N/A 0.964 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
16.50 14.03 0.31 2.34 clayey silt to silty clay 8.0 1.00 7 1,980 1,387 1,387 2.72 N/A N/A 0.962 N/A 0.401 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
17.50 19.58 0.45 2.33 clayey silt to silty clay 7.0 1.00 10 2,100 1,445 1,445 2.62 N/A N/A 0.959 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.91
18.50 28.21 0.50 1.79 sandy silt to clayey silt 6.0 1.00 11 2,220 1,502 1,502 2.46 2.56 83.43 0.957 1.000 0.414 0.134 0.386 YES 2.8 15.8 782 20.6 N/A 1.452 0.17 0.74
19.50 28.81 0.80 2.80 clayey silt to silty clay 5.0 1.66 24 2,340 1,560 1,560 2.26 1.84 99.41 0.955 1.000 0.419 0.171 0.488 YES 2.8 29.8 > 800 N/A N/A 0.000 0.00 0.74
20.50 13.87 0.39 2.94 silty clay to clay 4.0 1.00 9 2,460 1,618 1,618 2.83 N/A N/A 0.952 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.74
21.50 26.80 0.78 2.91 clayey silt to silty clay 3.0 1.00 13 2,580 1,675 1,675 2.61 N/A N/A 0.950 N/A 0.428 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.74
22.50 42.14 0.82 1.94 sandy silt to clayey silt 2.0 1.00 17 2,700 1,733 1,733 2.37 2.19 99.13 0.948 1.000 0.432 0.171 0.471 YES 2.8 20.9 > 800 26.7 N/A 0.960 0.12 0.62
23.50 38.76 0.72 1.86 sandy silt to clayey silt 1.0 1.00 16 2,820 1,790 1,790 2.39 2.28 93.20 0.945 1.000 0.435 0.155 0.425 YES 2.8 19.2 > 800 24.7 N/A 1.153 0.14 0.48
24.50 22.21 0.97 4.42 clay 0.0 1.00 22 2,940 1,848 1,848 2.82 N/A N/A 0.943 N/A 0.439 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.48
25.50 41.22 1.19 2.88 sandy silt to clayey silt -1.0 1.66 27 3,060 1,906 1,906 2.19 1.65 115.13 0.941 1.000 0.442 0.222 0.599 YES 2.8 30.8 > 800 38.6 N/A 0.018 0.00 0.48
26.50 14.72 0.66 4.55 clay -2.0 1.00 15 3,180 1,963 1,963 2.99 N/A N/A 0.938 N/A 0.445 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.48
27.50 20.01 0.83 4.19 silty clay to clay -3.0 1.00 13 3,300 2,021 2,021 2.87 N/A N/A 0.936 N/A 0.447 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.48
28.50 27.28 0.81 2.97 clayey silt to silty clay -4.0 1.00 14 3,420 2,078 2,078 2.67 N/A N/A 0.934 N/A 0.449 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.48
29.50 31.50 0.92 2.93 clayey silt to silty clay -5.0 1.00 16 3,540 2,136 2,136 2.63 N/A N/A 0.931 N/A 0.451 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.48
30.50 48.48 1.11 2.30 sandy silt to clayey silt -6.0 1.00 19 3,660 2,194 2,194 2.41 2.35 108.98 0.926 0.971 0.452 0.200 0.513 YES 2.8 21.3 > 800 27.2 N/A 0.928 0.11 0.37
31.50 39.54 1.17 2.98 sandy silt to clayey silt -7.0 1.00 16 3,780 2,251 2,251 2.56 3.08 114.72 0.918 0.966 0.451 0.220 0.564 YES 2.8 17.7 > 800 22.9 N/A 1.304 0.16 0.21
32.50 58.83 1.21 2.06 silty sand to sandy silt -8.0 1.00 20 3,900 2,309 2,309 2.32 2.03 110.95 0.909 0.955 0.449 0.207 0.525 YES 2.8 21.1 > 800 26.9 N/A 0.984 0.12 0.09
33.50 30.32 0.86 2.83 clayey silt to silty clay -9.0 1.00 15 4,020 2,366 2,366 2.66 N/A N/A 0.901 N/A 0.448 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
34.50 46.23 1.91 4.17 clayey silt to silty clay -10.0 1.00 23 4,140 2,424 2,424 2.63 N/A N/A 0.893 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
35.50 78.41 1.88 2.40 sandy silt to clayey silt -11.0 1.66 52 4,260 2,482 2,482 1.97 1.27 147.69 0.885 0.917 0.444 0.380 0.935 YES 2.8 49.4 > 800 60.9 N/A 0.000 0.00 0.09
36.50 18.74 0.45 2.42 clayey silt to silty clay -12.0 1.00 9 4,380 2,539 2,539 2.81 N/A N/A 0.877 N/A 0.442 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
37.50 21.02 0.54 2.65 clayey silt to silty clay -13.0 1.00 11 4,500 2,597 2,597 2.79 N/A N/A 0.869 N/A 0.440 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
38.50 97.22 2.51 2.60 sandy silt to clayey silt -14.0 1.00 39 4,620 2,654 2,654 2.25 1.81 152.70 0.861 0.893 0.438 0.411 0.999 YES 2.8 36.6 > 800 45.5 N/A 0.000 0.00 0.09
39.50 153.56 2.83 1.84 silty sand to sandy silt -15.0 1.00 51 4,740 2,712 2,712 2.01 1.32 173.58 0.852 0.885 0.436 N/A N/A NO N/A N/A N/A 57.7 N/A 0.000 0.00 0.09
40.50 169.85 3.42 2.02 silty sand to sandy silt -16.0 1.00 57 4,860 2,770 2,770 2.01 1.32 190.51 0.844 0.878 0.433 N/A N/A NO N/A N/A N/A 62.7 N/A 0.000 0.00 0.09
41.50 227.48 4.20 1.85 sand to silty sand -17.0 1.00 57 4,980 2,827 2,827 1.91 1.20 228.68 0.836 0.871 0.431 N/A N/A NO N/A N/A N/A 52.6 N/A 0.000 0.00 0.09
42.50 154.47 2.29 1.48 sand to silty sand -18.0 1.66 64 5,100 2,885 2,885 1.64 1.00 212.95 0.828 0.864 0.428 N/A N/A NO N/A N/A N/A 58.3 N/A 0.000 0.00 0.09
43.50 29.28 0.94 3.25 clayey silt to silty clay -19.0 1.00 15 5,220 2,942 2,942 2.77 N/A N/A 0.820 N/A 0.425 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
44.50 64.88 1.74 2.70 sandy silt to clayey silt -20.0 1.00 26 5,340 3,000 3,000 2.41 2.37 125.32 0.812 0.869 0.423 0.263 0.645 YES 2.8 24.0 > 800 30.4 N/A 0.164 0.02 0.07
45.50 72.28 1.44 2.00 silty sand to sandy silt -21.0 1.00 24 5,460 3,058 3,058 2.29 1.93 112.83 0.804 0.869 0.420 0.214 0.527 YES 2.8 22.3 > 800 28.4 N/A 0.493 0.06 0.01
46.50 89.56 2.09 2.34 silty sand to sandy silt -22.0 1.00 30 5,580 3,115 3,115 2.27 1.87 134.11 0.795 0.850 0.417 0.304 0.740 YES 2.8 26.7 > 800 33.7 N/A 0.072 0.01 0.01
47.50 157.86 2.48 1.57 sand to silty sand -23.0 1.00 39 5,700 3,173 3,173 1.98 1.27 159.40 0.787 0.831 0.414 0.457 1.095 YES 1.3 32.7 > 800 35.3 N/A 0.053 0.01 0.00
48.50 161.94 2.75 1.70 sand to silty sand -24.0 1.66 67 5,820 3,230 3,230 1.68 1.03 216.81 0.779 0.825 0.411 N/A N/A NO N/A N/A N/A 57.8 N/A 0.000 0.00 0.00
49.50 79.42 2.08 2.62 sandy silt to clayey silt -25.0 1.66 53 5,940 3,288 3,288 2.04 1.36 139.39 0.771 0.820 0.407 0.332 0.796 YES 2.8 43.8 > 800 54.2 N/A 0.000 0.00 0.00
50.50 21.81 0.90 4.31 clay -26.0 1.00 22 6,060 3,346 3,346 2.98 N/A N/A 0.763 N/A 0.404 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
51.50 16.63 0.55 3.59 silty clay to clay -27.0 1.00 11 6,180 3,403 3,403 3.04 N/A N/A 0.755 N/A 0.401 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
52.50 24.13 0.61 2.64 clayey silt to silty clay -28.0 1.00 12 6,300 3,461 3,461 2.82 N/A N/A 0.747 N/A 0.398 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
53.50 23.28 0.71 3.20 clayey silt to silty clay -29.0 1.00 12 6,420 3,518 3,518 2.89 N/A N/A 0.739 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
54.50 28.81 0.98 3.46 clayey silt to silty clay -30.0 1.00 14 6,540 3,576 3,576 2.84 N/A N/A 0.730 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
55.50 22.95 0.75 3.45 clayey silt to silty clay -31.0 1.00 11 6,660 3,634 3,634 2.93 N/A N/A 0.722 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
56.50 26.94 1.02 3.97 silty clay to clay -32.0 1.00 18 6,780 3,691 3,691 2.91 N/A N/A 0.714 N/A 0.384 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 27.24 1.22 4.66 clay -33.0 1.00 27 6,900 3,749 3,749 2.96 N/A N/A 0.706 N/A 0.380 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 27.79 1.06 4.04 silty clay to clay -34.0 1.00 19 7,020 3,806 3,806 2.91 N/A N/A 0.698 N/A 0.376 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 47.71 1.83 3.98 clayey silt to silty clay -35.0 1.00 24 7,140 3,864 3,864 2.72 N/A N/A 0.690 N/A 0.373 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 58.67 2.47 4.32 clayey silt to silty clay -36.0 1.00 29 7,260 3,922 3,922 2.68 N/A N/A 0.682 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-003 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 27.90 ft
  GWT Elev. During Test 18.00 ft           GWT Depth During Test, Zw  = 9.90 ft below ground surface        
  GWT Elev.  For Design 18.00 ft   GWT Depth  For Design, Zwd = 9.90 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 10.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.26 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.26 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 176.98 0.99 0.56 sand 26.9 1.00 35 60 60 60 1.07 1.00 1,021.81 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 60.2 0.014 0.000 0.00 0.26
1.50 116.77 1.25 1.07 sand to silty sand 25.9 1.66 48 180 180 180 1.23 1.00 644.46 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 88.6 0.022 0.000 0.00 0.26
2.50 52.19 1.44 2.77 sandy silt to clayey silt 24.9 1.00 21 300 300 300 2.14 1.52 205.25 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 47.6 N/A N/A N/A 0.26
3.50 66.22 2.23 3.36 sandy silt to clayey silt 23.9 1.00 26 420 420 420 2.18 1.63 235.40 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 59.0 N/A N/A N/A 0.26
4.50 45.03 1.29 2.88 sandy silt to clayey silt 22.9 1.00 18 540 540 540 2.27 1.87 161.96 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A 41.7 N/A N/A N/A 0.26
5.50 45.47 1.43 3.15 clayey silt to silty clay 21.9 1.00 23 660 660 660 2.33 2.05 162.27 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
6.50 116.20 3.18 2.75 sandy silt to clayey silt 20.9 1.66 77 780 780 780 1.74 1.07 328.46 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A 152.9 N/A N/A N/A 0.26
7.50 54.88 1.23 2.25 sandy silt to clayey silt 19.9 1.66 36 900 900 900 1.90 1.19 161.42 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 70.0 N/A N/A N/A 0.26
8.50 17.67 0.42 2.38 clayey silt to silty clay 18.9 1.00 9 1,020 1,020 1,020 2.57 3.15 92.17 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
9.50 10.26 0.38 3.68 clay 17.9 1.00 10 1,140 1,140 1,140 2.91 N/A N/A 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
10.50 9.89 0.41 4.20 clay 16.9 1.00 10 1,260 1,223 1,223 2.98 N/A N/A 0.976 N/A 0.294 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
11.50 19.90 0.58 2.91 clayey silt to silty clay 15.9 1.00 10 1,380 1,280 1,280 2.64 N/A N/A 0.973 N/A 0.307 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
12.50 45.32 0.77 1.70 silty sand to sandy silt 14.9 1.66 25 1,500 1,338 1,338 1.95 1.24 113.74 0.971 1.000 0.318 0.217 0.812 YES 2.8 33.4 > 800 41.7 N/A 0.000 0.00 0.26
13.50 17.82 0.41 2.29 clayey silt to silty clay 13.9 1.00 9 1,620 1,395 1,395 2.64 N/A N/A 0.969 N/A 0.329 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
14.50 11.81 0.30 2.56 clayey silt to silty clay 12.9 1.00 6 1,740 1,453 1,453 2.83 N/A N/A 0.966 N/A 0.338 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
15.50 9.19 0.29 3.24 clay 11.9 1.00 9 1,860 1,511 1,511 2.99 N/A N/A 0.964 N/A 0.347 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
16.50 10.74 0.34 3.21 silty clay to clay 10.9 1.00 7 1,980 1,568 1,568 2.94 N/A N/A 0.962 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
17.50 13.62 0.33 2.46 clayey silt to silty clay 9.9 1.00 7 2,100 1,626 1,626 2.80 N/A N/A 0.959 N/A 0.362 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
18.50 10.73 0.39 3.67 clay 8.9 1.00 11 2,220 1,683 1,683 3.00 N/A N/A 0.957 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
19.50 15.32 0.48 3.21 silty clay to clay 7.9 1.00 10 2,340 1,741 1,741 2.84 N/A N/A 0.955 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
20.50 19.78 0.55 2.82 clayey silt to silty clay 6.9 1.00 10 2,460 1,799 1,799 2.73 N/A N/A 0.952 N/A 0.381 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
21.50 23.08 0.56 2.45 sandy silt to clayey silt 5.9 1.00 9 2,580 1,856 1,856 2.64 N/A N/A 0.950 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
22.50 18.47 0.64 3.51 silty clay to clay 4.9 1.00 12 2,700 1,914 1,914 2.83 N/A N/A 0.948 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
23.50 16.98 0.46 2.79 clayey silt to silty clay 3.9 1.00 8 2,820 1,971 1,971 2.80 N/A N/A 0.945 N/A 0.395 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
24.50 29.77 0.96 3.26 clayey silt to silty clay 2.9 1.00 15 2,940 2,029 2,029 2.66 N/A N/A 0.943 N/A 0.400 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
25.50 41.16 0.99 2.41 sandy silt to clayey silt 1.9 1.00 16 3,060 2,087 2,087 2.47 2.61 105.20 0.941 0.987 0.403 0.188 0.550 YES 2.8 18.9 > 800 24.3 N/A 1.136 0.14 0.13
26.50 60.10 1.02 1.70 silty sand to sandy silt 0.9 1.66 33 3,180 2,144 2,144 1.93 1.22 117.59 0.938 0.973 0.407 0.231 0.659 YES 2.8 34.8 > 800 43.4 N/A 0.000 0.00 0.13
27.50 21.28 0.89 4.26 silty clay to clay -0.1 1.00 14 3,300 2,202 2,202 2.87 N/A N/A 0.936 N/A 0.410 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
28.50 22.71 1.00 4.43 clay -1.1 1.00 23 3,420 2,259 2,259 2.87 N/A N/A 0.934 N/A 0.413 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
29.50 13.70 0.54 4.20 clay -2.1 1.00 14 3,540 2,317 2,317 3.03 N/A N/A 0.931 N/A 0.416 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
30.50 22.76 1.20 5.38 clay -3.1 1.00 23 3,660 2,375 2,375 2.94 N/A N/A 0.926 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
31.50 33.87 1.39 4.12 silty clay to clay -4.1 1.00 23 3,780 2,432 2,432 2.73 N/A N/A 0.918 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
32.50 51.53 1.20 2.33 sandy silt to clayey silt -5.1 1.00 21 3,900 2,490 2,490 2.41 2.37 109.53 0.909 0.932 0.417 0.202 0.539 YES 2.8 21.3 > 800 27.2 N/A 0.771 0.09 0.03
33.50 28.62 1.32 4.66 clay -6.1 1.00 29 4,020 2,547 2,547 2.84 N/A N/A 0.901 N/A 0.416 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
34.50 89.71 2.34 2.61 sandy silt to clayey silt -7.1 1.00 36 4,140 2,605 2,605 2.28 1.88 147.93 0.893 0.900 0.415 0.381 0.985 YES 2.8 34.2 > 800 42.7 N/A 0.000 0.00 0.03
35.50 80.61 2.36 2.93 sandy silt to clayey silt -8.1 1.66 53 4,260 2,663 2,663 2.04 1.35 156.44 0.885 0.892 0.414 0.436 1.120 NO N/A N/A N/A 60.5 N/A 0.000 0.00 0.03
36.50 31.60 1.17 3.74 clayey silt to silty clay -9.1 1.00 16 4,380 2,720 2,720 2.76 N/A N/A 0.877 N/A 0.413 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
37.50 82.04 2.97 3.63 clayey silt to silty clay -10.1 1.66 68 4,500 2,778 2,778 2.11 1.47 169.19 0.869 0.877 0.412 N/A N/A NO N/A N/A N/A N/A N/A 0.000 0.00 0.03
38.50 37.97 1.59 4.20 silty clay to clay -11.1 1.66 42 4,620 2,835 2,835 2.40 2.30 121.34 0.861 0.870 0.410 0.246 0.622 YES 5.0 40.2 > 800 N/A N/A 0.000 0.00 0.03
39.50 15.48 0.68 4.49 clay -12.1 1.00 15 4,740 2,893 2,893 3.08 N/A N/A 0.852 N/A 0.409 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
40.50 21.51 1.00 4.80 clay -13.1 1.00 22 4,860 2,951 2,951 2.98 N/A N/A 0.844 N/A 0.407 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
41.50 143.29 3.52 2.46 silty sand to sandy silt -14.1 1.00 48 4,980 3,008 3,008 2.14 1.54 179.36 0.836 0.849 0.405 N/A N/A NO N/A N/A N/A 51.7 N/A 0.000 0.00 0.03
42.50 140.18 2.89 2.06 silty sand to sandy silt -15.1 1.00 47 5,100 3,066 3,066 2.09 1.44 163.50 0.828 0.843 0.403 N/A N/A NO N/A N/A N/A 50.3 N/A 0.000 0.00 0.03
43.50 156.87 3.37 2.15 silty sand to sandy silt -16.1 1.00 52 5,220 3,123 3,123 2.08 1.41 177.45 0.820 0.837 0.401 N/A N/A NO N/A N/A N/A 55.2 N/A 0.000 0.00 0.03
44.50 218.25 2.92 1.34 sand to silty sand -17.1 1.66 90 5,340 3,181 3,181 1.52 1.00 286.53 0.812 0.831 0.399 N/A N/A NO N/A N/A N/A 77.6 N/A 0.000 0.00 0.03
45.50 44.41 1.43 3.23 clayey silt to silty clay -18.1 1.00 22 5,460 3,239 3,239 2.65 N/A N/A 0.804 N/A 0.396 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
46.50 87.95 1.78 2.04 silty sand to sandy silt -19.1 1.00 29 5,580 3,296 3,296 2.24 1.78 122.24 0.795 0.836 0.394 0.250 0.633 YES 2.8 25.6 > 800 32.4 N/A 0.078 0.01 0.03
47.50 177.30 3.04 1.72 sand to silty sand -20.1 1.00 44 5,700 3,354 3,354 1.98 1.27 174.19 0.787 0.813 0.391 N/A N/A NO N/A N/A N/A 38.4 N/A 0.017 0.00 0.02
48.50 161.59 3.08 1.91 silty sand to sandy silt -21.1 1.00 54 5,820 3,411 3,411 2.04 1.36 168.24 0.779 0.808 0.389 N/A N/A NO N/A N/A N/A 54.5 N/A 0.000 0.00 0.02
49.50 96.30 1.97 2.05 silty sand to sandy silt -22.1 1.66 53 5,940 3,469 3,469 1.92 1.20 145.70 0.771 0.802 0.386 0.368 0.911 YES 2.8 43.2 > 800 53.4 N/A 0.000 0.00 0.02
50.50 36.40 1.65 4.61 silty clay to clay -23.1 1.00 24 6,060 3,527 3,527 2.84 N/A N/A 0.763 N/A 0.383 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
51.50 27.17 1.16 4.37 silty clay to clay -24.1 1.00 18 6,180 3,584 3,584 2.93 N/A N/A 0.755 N/A 0.381 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
52.50 28.55 0.99 3.58 clayey silt to silty clay -25.1 1.00 14 6,300 3,642 3,642 2.86 N/A N/A 0.747 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
53.50 28.16 0.69 2.52 sandy silt to clayey silt -26.1 1.00 11 6,420 3,699 3,699 2.77 N/A N/A 0.739 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
54.50 64.49 1.61 2.53 sandy silt to clayey silt -27.1 1.00 26 6,540 3,757 3,757 2.43 2.45 115.48 0.730 0.815 0.372 0.223 0.583 YES 2.8 21.6 > 800 27.6 N/A 0.188 0.02 0.00
55.50 59.78 1.53 2.56 sandy silt to clayey silt -28.1 1.66 40 6,660 3,815 3,815 2.15 1.56 111.58 0.722 0.772 0.369 0.209 0.523 YES 2.8 31.5 > 800 39.4 N/A 0.006 0.00 0.00
56.50 22.61 0.84 3.91 silty clay to clay -29.1 1.00 15 6,780 3,872 3,872 2.98 N/A N/A 0.714 N/A 0.366 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 27.07 0.87 3.44 clayey silt to silty clay -30.1 1.00 14 6,900 3,930 3,930 2.88 N/A N/A 0.706 N/A 0.363 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 31.57 1.33 4.41 silty clay to clay -31.1 1.00 21 7,020 3,987 3,987 2.90 N/A N/A 0.698 N/A 0.359 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 33.99 1.49 4.55 silty clay to clay -32.1 1.00 23 7,140 4,045 4,045 2.89 N/A N/A 0.690 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 34.52 1.32 3.89 clayey silt to silty clay -33.1 1.00 17 7,260 4,103 4,103 2.85 N/A N/A 0.682 N/A 0.353 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-006 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 42.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 26.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 26.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 2.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.00 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.00 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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e
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0.50 182.71 0.79 0.43 sand 41.0 1.66 61 60 60 60 0.68 1.00 1,746.64 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 102.9 0.012 0.000 0.00 0.00
1.50 81.74 0.63 0.77 sand to silty sand 40.0 1.00 20 180 180 180 1.52 1.00 272.47 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 38.9 0.029 0.023 0.00 0.00
2.50 47.90 1.30 2.72 sandy silt to clayey silt 39.0 1.00 19 300 300 300 2.15 1.56 193.07 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 44.1 N/A N/A N/A 0.00
3.50 114.81 2.76 2.41 silty sand to sandy silt 38.0 1.00 38 420 420 420 1.93 1.22 304.56 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 83.1 0.034 0.000 0.00 0.00
4.50 118.63 2.48 2.09 silty sand to sandy silt 37.0 1.00 40 540 540 540 1.90 1.19 271.56 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A 85.7 0.037 0.000 0.00 0.00
5.50 86.59 2.76 3.18 sandy silt to clayey silt 36.0 1.00 35 660 660 660 2.15 1.56 235.51 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 75.7 N/A N/A N/A 0.00
6.50 68.09 2.13 3.13 sandy silt to clayey silt 35.0 1.00 27 780 780 780 2.24 1.76 192.10 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A 57.3 N/A N/A N/A 0.00
7.50 53.13 2.01 3.78 clayey silt to silty clay 34.0 1.00 27 900 900 900 2.39 2.27 180.05 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
8.50 68.01 2.38 3.50 clayey silt to silty clay 33.0 1.00 34 1,020 1,020 1,020 2.31 1.99 189.29 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
9.50 77.40 2.74 3.54 clayey silt to silty clay 32.0 1.00 39 1,140 1,140 1,140 2.30 1.93 198.32 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
10.50 53.16 2.00 3.77 clayey silt to silty clay 31.0 1.00 27 1,260 1,260 1,260 2.44 2.48 165.85 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
11.50 57.02 1.46 2.57 sandy silt to clayey silt 30.0 1.00 23 1,380 1,380 1,380 2.31 1.98 136.22 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 37.9 N/A N/A N/A 0.00
12.50 53.48 2.14 4.00 clayey silt to silty clay 29.0 1.00 27 1,500 1,500 1,500 2.48 2.68 165.47 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
13.50 63.51 2.72 4.29 clayey silt to silty clay 28.0 1.00 32 1,620 1,620 1,620 2.47 2.60 183.54 0.969 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
14.50 72.89 2.12 2.91 sandy silt to clayey silt 27.0 1.00 29 1,740 1,740 1,740 2.31 1.98 154.98 0.966 N/A 0.283 N/A N/A NO N/A N/A N/A 42.5 N/A N/A N/A 0.00
15.50 63.25 2.23 3.52 clayey silt to silty clay 26.0 1.00 32 1,860 1,860 1,860 2.42 2.41 158.33 0.964 N/A 0.282 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
16.50 65.40 2.19 3.35 sandy silt to clayey silt 25.0 1.00 26 1,980 1,980 1,980 2.41 2.34 154.03 0.962 N/A 0.281 N/A N/A NO N/A N/A N/A 36.6 N/A N/A N/A 0.00
17.50 41.63 1.84 4.42 silty clay to clay 24.0 1.00 28 2,100 2,100 2,100 2.65 N/A N/A 0.959 N/A 0.281 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
18.50 31.92 1.29 4.04 silty clay to clay 23.0 1.00 21 2,220 2,220 2,220 2.72 N/A N/A 0.957 N/A 0.280 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
19.50 48.72 1.98 4.05 clayey silt to silty clay 22.0 1.00 24 2,340 2,340 2,340 2.60 3.30 143.12 0.955 N/A 0.279 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
20.50 102.08 2.30 2.26 silty sand to sandy silt 21.0 1.00 34 2,460 2,460 2,460 2.18 1.62 149.38 0.952 N/A 0.279 N/A N/A NO N/A N/A N/A 41.8 0.094 0.000 0.00 0.00
21.50 90.59 3.11 3.44 sandy silt to clayey silt 20.0 1.66 60 2,580 2,580 2,580 2.05 1.37 180.65 0.950 N/A 0.278 N/A N/A NO N/A N/A N/A 68.4 N/A N/A N/A 0.00
22.50 43.42 2.04 4.70 silty clay to clay 19.0 1.00 29 2,700 2,700 2,700 2.71 N/A N/A 0.948 N/A 0.277 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
23.50 24.17 0.98 4.07 silty clay to clay 18.0 1.00 16 2,820 2,820 2,820 2.88 N/A N/A 0.945 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
24.50 15.51 0.68 4.40 clay 17.0 1.00 16 2,940 2,940 2,940 3.07 N/A N/A 0.943 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
25.50 14.15 0.76 5.40 clay 16.0 1.00 14 3,060 3,060 3,060 3.17 N/A N/A 0.941 N/A 0.275 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
26.50 26.21 0.65 2.48 sandy silt to clayey silt 15.0 1.00 10 3,180 3,149 3,149 2.74 N/A N/A 0.938 N/A 0.277 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
27.50 16.00 0.47 2.97 clayey silt to silty clay 14.0 1.00 8 3,300 3,206 3,206 2.98 N/A N/A 0.936 N/A 0.282 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
28.50 12.95 0.54 4.20 clay 13.0 1.00 13 3,420 3,264 3,264 3.16 N/A N/A 0.934 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
29.50 11.29 0.49 4.37 clay 12.0 1.00 11 3,540 3,322 3,322 3.23 N/A N/A 0.931 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
30.50 10.44 0.39 3.73 clay 11.0 1.00 10 3,660 3,379 3,379 3.22 N/A N/A 0.926 N/A 0.293 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
31.50 13.01 0.41 3.12 silty clay to clay 10.0 1.00 9 3,780 3,437 3,437 3.10 N/A N/A 0.918 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
32.50 12.30 0.41 3.36 silty clay to clay 9.0 1.00 8 3,900 3,494 3,494 3.14 N/A N/A 0.909 N/A 0.297 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
33.50 14.43 0.41 2.81 clayey silt to silty clay 8.0 1.00 7 4,020 3,552 3,552 3.04 N/A N/A 0.901 N/A 0.298 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
34.50 13.69 0.40 2.95 clayey silt to silty clay 7.0 1.00 7 4,140 3,610 3,610 3.08 N/A N/A 0.893 N/A 0.300 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
35.50 14.76 0.46 3.10 clayey silt to silty clay 6.0 1.00 7 4,260 3,667 3,667 3.07 N/A N/A 0.885 N/A 0.301 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
36.50 15.95 0.52 3.29 silty clay to clay 5.0 1.00 11 4,380 3,725 3,725 3.06 N/A N/A 0.877 N/A 0.302 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
37.50 11.78 0.26 2.18 clayey silt to silty clay 4.0 1.00 6 4,500 3,782 3,782 3.09 N/A N/A 0.869 N/A 0.302 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
38.50 17.84 0.46 2.58 clayey silt to silty clay 3.0 1.00 9 4,620 3,840 3,840 2.96 N/A N/A 0.861 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
39.50 22.82 0.78 3.45 clayey silt to silty clay 2.0 1.00 11 4,740 3,898 3,898 2.95 N/A N/A 0.852 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
40.50 27.33 1.45 5.33 clay 1.0 1.00 27 4,860 3,955 3,955 3.01 N/A N/A 0.844 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
41.50 30.81 0.98 3.18 clayey silt to silty clay 0.0 1.00 15 4,980 4,013 4,013 2.82 N/A N/A 0.836 N/A 0.304 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
42.50 17.04 0.77 4.53 clay -1.0 1.00 17 5,100 4,070 4,070 3.14 N/A N/A 0.828 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
43.50 23.90 1.31 5.47 clay -2.0 1.00 24 5,220 4,128 4,128 3.07 N/A N/A 0.820 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
44.50 43.14 1.63 3.77 clayey silt to silty clay -3.0 1.00 22 5,340 4,186 4,186 2.76 N/A N/A 0.812 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
45.50 79.67 1.56 1.96 silty sand to sandy silt -4.0 1.66 44 5,460 4,243 4,243 2.00 1.29 117.21 0.804 0.740 0.302 0.230 0.671 YES 2.8 33.0 > 800 41.2 N/A 0.000 0.00 0.00
46.50 28.88 1.35 4.68 clay -5.0 1.00 29 5,580 4,301 4,301 2.97 N/A N/A 0.795 N/A 0.302 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
47.50 30.93 1.35 4.38 silty clay to clay -6.0 1.00 21 5,700 4,358 4,358 2.93 N/A N/A 0.787 N/A 0.301 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
48.50 51.59 1.67 3.24 clayey silt to silty clay -7.0 1.00 26 5,820 4,416 4,416 2.67 N/A N/A 0.779 N/A 0.300 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
49.50 36.22 1.08 3.00 clayey silt to silty clay -8.0 1.00 18 5,940 4,474 4,474 2.78 N/A N/A 0.771 N/A 0.299 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
50.50 21.03 0.85 4.05 silty clay to clay -9.0 1.00 14 6,060 4,531 4,531 3.07 N/A N/A 0.763 N/A 0.298 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
51.50 46.11 2.13 4.63 silty clay to clay -10.0 1.00 31 6,180 4,589 4,589 2.82 N/A N/A 0.755 N/A 0.297 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
52.50 49.99 2.44 4.89 silty clay to clay -11.0 1.66 55 6,300 4,646 4,646 2.43 2.45 133.19 0.747 0.714 0.296 0.300 0.862 YES 5.0 41.2 > 800 N/A N/A 0.000 0.00 0.00
53.50 19.11 0.87 4.55 clay -12.0 1.00 19 6,420 4,704 4,704 3.15 N/A N/A 0.739 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
54.50 19.86 1.04 5.29 clay -13.0 1.00 20 6,540 4,762 4,762 3.18 N/A N/A 0.730 N/A 0.293 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
55.50 116.02 3.57 3.08 sandy silt to clayey silt -14.0 1.00 46 6,660 4,819 4,819 2.35 2.11 157.67 0.722 0.703 0.292 0.444 1.277 NO N/A N/A N/A 40.9 N/A 0.000 0.00 0.00
56.50 194.87 4.18 2.14 silty sand to sandy silt -15.0 1.00 65 6,780 4,877 4,877 2.08 1.42 176.65 0.714 0.700 0.290 N/A N/A NO N/A N/A N/A 54.9 N/A 0.000 0.00 0.00
57.50 229.04 4.48 1.96 sand to silty sand -16.0 1.00 57 6,900 4,934 4,934 2.00 1.30 190.11 0.706 0.697 0.289 N/A N/A NO N/A N/A N/A 40.7 N/A 0.000 0.00 0.00
58.50 239.13 3.63 1.52 sand to silty sand -17.0 1.00 60 7,020 4,992 4,992 1.91 1.20 181.34 0.698 0.694 0.287 N/A N/A NO N/A N/A N/A 42.2 N/A 0.000 0.00 0.00
59.50 137.97 2.47 1.79 silty sand to sandy silt -18.0 1.66 76 7,140 5,050 5,050 1.82 1.12 161.19 0.690 0.690 0.285 N/A N/A NO N/A N/A N/A 62.5 N/A 0.000 0.00 0.00
60.50 32.88 1.36 4.16 silty clay to clay -19.0 1.00 22 7,260 5,107 5,107 2.94 N/A N/A 0.682 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-007 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 27.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 11.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 11.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 17.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.24 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.24 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth
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e
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0.50 209.91 0.91 0.43 sand 26.0 1.00 42 60 60 60 0.94 1.00 1,211.93 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 71.4 0.014 0.000 0.00 0.24
1.50 163.71 1.90 1.16 sand to silty sand 25.0 1.66 68 180 180 180 1.18 1.00 903.54 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 123.2 0.019 0.000 0.00 0.24
2.50 39.14 1.73 4.44 silty clay to clay 24.0 1.00 26 300 300 300 2.37 2.21 223.31 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
3.50 35.95 1.31 3.64 clayey silt to silty clay 23.0 1.00 18 420 420 420 2.38 2.23 174.80 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
4.50 58.77 1.68 2.87 sandy silt to clayey silt 22.0 1.00 24 540 540 540 2.20 1.66 187.54 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A 53.0 N/A N/A N/A 0.24
5.50 37.09 0.80 2.15 sandy silt to clayey silt 21.0 1.00 15 660 660 660 2.28 1.87 120.93 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 35.3 N/A N/A N/A 0.24
6.50 20.93 0.67 3.19 clayey silt to silty clay 20.0 1.66 17 780 780 780 2.29 1.93 106.84 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
7.50 9.81 0.33 3.40 clay 19.0 1.00 10 900 900 900 2.84 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
8.50 26.96 0.66 2.44 sandy silt to clayey silt 18.0 1.00 11 1,020 1,020 1,020 2.49 2.71 102.25 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 23.1 N/A N/A N/A 0.24
9.50 67.96 1.01 1.49 silty sand to sandy silt 17.0 1.00 23 1,140 1,140 1,140 2.06 1.39 125.05 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 41.0 0.068 0.000 0.00 0.24
10.50 70.28 0.91 1.29 silty sand to sandy silt 16.0 1.66 39 1,260 1,260 1,260 1.72 1.05 153.64 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A 63.6 0.061 0.000 0.00 0.24
11.50 13.50 0.46 3.38 silty clay to clay 15.0 1.00 9 1,380 1,349 1,349 2.83 N/A N/A 0.973 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
12.50 8.72 0.32 3.70 clay 14.0 1.00 9 1,500 1,406 1,406 3.03 N/A N/A 0.971 N/A 0.303 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
13.50 9.75 0.31 3.22 silty clay to clay 13.0 1.00 7 1,620 1,464 1,464 2.96 N/A N/A 0.969 N/A 0.313 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
14.50 14.72 0.47 3.25 silty clay to clay 12.0 1.00 10 1,740 1,522 1,522 2.82 N/A N/A 0.966 N/A 0.323 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
15.50 11.00 0.43 3.95 clay 11.0 1.00 11 1,860 1,579 1,579 2.99 N/A N/A 0.964 N/A 0.332 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
16.50 13.13 0.46 3.54 silty clay to clay 10.0 1.00 9 1,980 1,637 1,637 2.91 N/A N/A 0.962 N/A 0.340 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
17.50 13.09 0.43 3.34 silty clay to clay 9.0 1.00 9 2,100 1,694 1,694 2.90 N/A N/A 0.959 N/A 0.348 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
18.50 14.71 0.67 4.59 clay 8.0 1.00 15 2,220 1,752 1,752 2.96 N/A N/A 0.957 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
19.50 42.97 1.01 2.37 sandy silt to clayey silt 7.0 1.00 17 2,340 1,810 1,810 2.42 2.41 108.73 0.955 1.000 0.361 0.200 0.659 YES 2.8 20.9 > 800 26.7 N/A 0.183 0.02 0.22
20.50 53.14 1.30 2.45 sandy silt to clayey silt 6.0 1.66 35 2,460 1,867 1,867 2.06 1.38 125.77 0.952 1.000 0.367 0.265 0.861 YES 2.8 39.2 > 800 48.7 N/A 0.000 0.00 0.22
21.50 17.06 0.53 3.15 clayey silt to silty clay 5.0 1.00 9 2,580 1,925 1,925 2.83 N/A N/A 0.950 N/A 0.372 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
22.50 15.32 0.37 2.44 clayey silt to silty clay 4.0 1.00 8 2,700 1,982 1,982 2.81 N/A N/A 0.948 N/A 0.377 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
23.50 27.17 1.06 3.96 silty clay to clay 3.0 1.00 18 2,820 2,040 2,040 2.75 N/A N/A 0.945 N/A 0.382 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
24.50 51.70 1.13 2.18 sandy silt to clayey silt 2.0 1.66 34 2,940 2,098 2,098 2.05 1.37 114.84 0.943 0.981 0.387 0.221 0.669 YES 2.8 36.2 > 800 45.1 N/A 0.000 0.00 0.22
25.50 18.95 0.83 4.42 clay 1.0 1.00 19 3,060 2,155 2,155 2.92 N/A N/A 0.941 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
26.50 16.53 0.94 5.75 clay 0.0 1.00 17 3,180 2,213 2,213 3.05 N/A N/A 0.938 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
27.50 20.06 1.21 6.10 clay -1.0 1.00 20 3,300 2,270 2,270 3.01 N/A N/A 0.936 N/A 0.398 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
28.50 42.53 1.47 3.46 clayey silt to silty clay -2.0 1.00 21 3,420 2,328 2,328 2.59 3.29 124.77 0.934 0.951 0.401 0.261 0.737 YES 2.8 22.5 > 800 N/A N/A 0.000 0.00 0.22
29.50 87.70 1.40 1.59 silty sand to sandy silt -3.0 1.66 48 3,540 2,386 2,386 1.81 1.11 147.99 0.931 0.932 0.404 0.381 1.049 YES 2.8 47.1 > 800 58.2 N/A 0.000 0.00 0.22
30.50 24.43 0.73 3.01 clayey silt to silty clay -4.0 1.00 12 3,660 2,443 2,443 2.76 N/A N/A 0.926 N/A 0.406 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
31.50 22.57 0.62 2.79 clayey silt to silty clay -5.0 1.00 11 3,780 2,501 2,501 2.77 N/A N/A 0.918 N/A 0.406 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.22
32.50 117.13 1.80 1.54 sand to silty sand -6.0 1.00 29 3,900 2,558 2,558 2.03 1.34 138.80 0.909 0.910 0.406 0.329 0.880 YES 1.3 27.2 > 800 29.6 N/A 0.182 0.02 0.20
33.50 162.52 2.23 1.37 sand to silty sand -7.0 1.00 41 4,020 2,616 2,616 1.90 1.18 168.30 0.901 0.898 0.405 N/A N/A NO N/A N/A N/A 39.7 N/A 0.003 0.00 0.19
34.50 87.10 1.54 1.77 silty sand to sandy silt -8.0 1.66 48 4,140 2,674 2,674 1.86 1.15 143.84 0.893 0.890 0.405 0.357 0.937 YES 2.8 44.4 > 800 54.9 N/A 0.000 0.00 0.19
35.50 18.24 0.52 2.90 clayey silt to silty clay -9.0 1.00 9 4,260 2,731 2,731 2.89 N/A N/A 0.885 N/A 0.404 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
36.50 14.19 0.44 3.22 silty clay to clay -10.0 1.00 9 4,380 2,789 2,789 3.01 N/A N/A 0.877 N/A 0.403 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
37.50 21.09 0.73 3.59 silty clay to clay -11.0 1.00 14 4,500 2,846 2,846 2.89 N/A N/A 0.869 N/A 0.402 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
38.50 55.28 2.00 3.61 clayey silt to silty clay -12.0 1.66 46 4,620 2,904 2,904 2.23 1.75 133.19 0.861 0.861 0.400 0.300 0.769 YES 2.8 40.8 > 800 N/A N/A 0.000 0.00 0.19
39.50 18.81 0.61 3.25 clayey silt to silty clay -13.0 1.00 9 4,740 2,962 2,962 2.93 N/A N/A 0.852 N/A 0.399 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
40.50 91.13 1.63 1.80 silty sand to sandy silt -14.0 1.00 30 4,860 3,019 3,019 2.18 1.63 120.55 0.844 0.858 0.398 0.243 0.625 YES 2.8 27.5 > 800 34.7 N/A 0.056 0.01 0.19
41.50 57.22 1.23 2.16 sandy silt to clayey silt -15.0 1.66 38 4,980 3,077 3,077 2.08 1.42 108.56 0.836 0.842 0.396 0.199 0.505 YES 2.8 33.4 > 800 41.7 N/A 0.000 0.00 0.19
42.50 18.62 0.71 3.86 silty clay to clay -16.0 1.00 12 5,100 3,134 3,134 3.00 N/A N/A 0.828 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
43.50 26.21 1.05 4.07 silty clay to clay -17.0 1.00 17 5,220 3,192 3,192 2.89 N/A N/A 0.820 N/A 0.392 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
44.50 20.96 0.95 4.59 clay -18.0 1.00 21 5,340 3,250 3,250 3.01 N/A N/A 0.812 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.19
45.50 51.91 1.39 2.68 sandy silt to clayey silt -19.0 1.00 21 5,460 3,307 3,307 2.54 3.00 106.70 0.804 0.859 0.388 0.193 0.510 YES 2.8 18.9 > 800 24.4 N/A 1.107 0.13 0.06
46.50 74.45 1.60 2.15 silty sand to sandy silt -20.0 1.00 25 5,580 3,365 3,365 2.32 2.02 115.92 0.795 0.843 0.386 0.225 0.586 YES 2.8 21.9 > 800 28.0 N/A 0.340 0.04 0.01
47.50 72.59 1.78 2.46 sandy silt to clayey silt -21.0 1.00 29 5,700 3,422 3,422 2.37 2.20 122.16 0.787 0.827 0.384 0.250 0.642 YES 2.8 25.0 > 800 31.6 N/A 0.082 0.01 0.00
48.50 70.63 1.52 2.16 silty sand to sandy silt -22.0 1.66 39 5,820 3,480 3,480 2.03 1.34 119.09 0.779 0.801 0.381 0.237 0.594 YES 2.8 32.4 > 800 40.5 N/A 0.000 0.00 0.00
49.50 25.56 1.13 4.48 clay -23.0 1.00 26 5,940 3,538 3,538 2.96 N/A N/A 0.771 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
50.50 33.99 1.40 4.18 silty clay to clay -24.0 1.00 23 6,060 3,595 3,595 2.84 N/A N/A 0.763 N/A 0.376 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
51.50 50.69 2.38 4.72 silty clay to clay -25.0 1.00 34 6,180 3,653 3,653 2.74 N/A N/A 0.755 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
52.50 105.45 2.66 2.53 silty sand to sandy silt -26.0 1.00 35 6,300 3,710 3,710 2.27 1.87 144.76 0.747 0.790 0.371 0.362 0.920 YES 2.8 28.6 > 800 36.0 N/A 0.038 0.00 0.00
53.50 198.74 3.75 1.89 sand to silty sand -27.0 1.00 50 6,420 3,768 3,768 1.99 1.29 186.90 0.739 0.776 0.368 N/A N/A NO N/A N/A N/A 40.4 N/A 0.000 0.00 0.00
54.50 135.37 2.68 1.98 silty sand to sandy silt -28.0 1.00 45 6,540 3,826 3,826 2.13 1.50 147.24 0.730 0.771 0.365 0.377 0.950 YES 2.8 35.4 > 800 44.2 N/A 0.000 0.00 0.00
55.50 105.92 2.50 2.36 silty sand to sandy silt -29.0 1.66 58 6,660 3,883 3,883 1.95 1.24 155.50 0.722 0.767 0.362 0.430 1.085 YES 2.8 44.8 > 800 55.3 N/A 0.000 0.00 0.00
56.50 25.72 1.26 4.92 clay -30.0 1.00 26 6,780 3,941 3,941 3.01 N/A N/A 0.714 N/A 0.359 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 34.21 1.82 5.40 clay -31.0 1.00 34 6,900 3,998 3,998 2.94 N/A N/A 0.706 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 39.18 1.74 4.54 silty clay to clay -32.0 1.00 26 7,020 4,056 4,056 2.84 N/A N/A 0.698 N/A 0.353 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 38.51 1.55 4.15 silty clay to clay -33.0 1.00 26 7,140 4,114 4,114 2.82 N/A N/A 0.690 N/A 0.350 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 34.04 1.49 4.53 silty clay to clay -34.0 1.00 23 7,260 4,171 4,171 2.90 N/A N/A 0.682 N/A 0.347 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-008 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 49.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 33.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 33.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 5.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.02 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.02 inches <--- Dry or Unsaturated Sands

Total: 0.04 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 319.29 3.25 1.02 sand 48.0 1.00 64 60 60 60 1.24 1.00 1,843.42 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 108.6 0.012 0.000 0.00 0.04
1.50 293.71 3.54 1.21 sand 47.0 1.00 59 180 180 180 1.39 1.00 979.03 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 99.9 0.021 0.000 0.00 0.04
2.50 185.26 3.37 1.82 sand to silty sand 46.0 1.00 46 300 300 300 1.68 1.02 489.27 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 85.0 0.028 0.000 0.00 0.04
3.50 115.79 2.56 2.22 silty sand to sandy silt 45.0 1.00 39 420 420 420 1.89 1.18 299.17 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 83.7 0.033 0.000 0.00 0.04
4.50 60.79 1.70 2.79 sandy silt to clayey silt 44.0 1.00 24 540 540 540 2.18 1.62 188.97 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A 54.6 N/A N/A N/A 0.04
5.50 92.96 3.43 3.71 clayey silt to silty clay 43.0 1.00 46 660 660 660 2.19 1.64 265.18 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
6.50 104.50 3.61 3.48 sandy silt to clayey silt 42.0 1.00 42 780 780 780 2.16 1.57 262.15 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A 85.3 N/A N/A N/A 0.04
7.50 94.91 3.05 3.23 sandy silt to clayey silt 41.0 1.00 38 900 900 900 2.17 1.61 227.39 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 72.9 N/A N/A N/A 0.04
8.50 135.25 3.39 2.52 silty sand to sandy silt 40.0 1.00 45 1,020 1,020 1,020 2.01 1.32 249.16 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 80.8 0.052 0.000 0.00 0.04
9.50 108.19 3.10 2.88 sandy silt to clayey silt 39.0 1.00 43 1,140 1,140 1,140 2.13 1.52 217.29 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 73.8 N/A N/A N/A 0.04
10.50 62.28 2.38 3.83 clayey silt to silty clay 38.0 1.00 31 1,260 1,260 1,260 2.40 2.30 180.53 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
11.50 48.36 2.14 4.44 silty clay to clay 37.0 1.00 32 1,380 1,380 1,380 2.53 2.94 171.14 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
12.50 94.34 2.54 2.69 sandy silt to clayey silt 36.0 1.66 62 1,500 1,500 1,500 1.88 1.17 210.78 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A 91.6 N/A N/A N/A 0.04
13.50 46.13 2.19 4.74 silty clay to clay 35.0 1.00 31 1,620 1,620 1,620 2.59 3.28 168.23 0.969 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
14.50 29.42 1.42 4.85 clay 34.0 1.00 29 1,740 1,740 1,740 2.74 N/A N/A 0.966 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
15.50 99.61 2.53 2.54 silty sand to sandy silt 33.0 1.00 33 1,860 1,860 1,860 2.18 1.63 168.38 0.964 N/A 0.282 N/A N/A NO N/A N/A N/A 46.3 0.081 0.000 0.00 0.04
16.50 105.17 2.37 2.25 silty sand to sandy silt 32.0 1.66 58 1,980 1,980 1,980 1.83 1.13 197.38 0.962 N/A 0.281 N/A N/A NO N/A N/A N/A 75.0 0.071 0.000 0.00 0.04
17.50 50.77 1.82 3.60 clayey silt to silty clay 31.0 1.00 25 2,100 2,100 2,100 2.52 2.86 141.48 0.959 N/A 0.281 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
18.50 78.55 1.89 2.41 sandy silt to clayey silt 30.0 1.00 31 2,220 2,220 2,220 2.27 1.84 137.53 0.957 N/A 0.280 N/A N/A NO N/A N/A N/A 40.8 N/A N/A N/A 0.04
19.50 44.25 1.79 4.04 clayey silt to silty clay 29.0 1.00 22 2,340 2,340 2,340 2.63 N/A N/A 0.955 N/A 0.279 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
20.50 23.42 0.98 4.19 silty clay to clay 28.0 1.00 16 2,460 2,460 2,460 2.86 N/A N/A 0.952 N/A 0.279 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
21.50 19.42 0.89 4.60 clay 27.0 1.00 19 2,580 2,580 2,580 2.96 N/A N/A 0.950 N/A 0.278 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
22.50 18.11 0.95 5.27 clay 26.0 1.00 18 2,700 2,700 2,700 3.04 N/A N/A 0.948 N/A 0.277 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
23.50 21.77 1.14 5.23 clay 25.0 1.00 22 2,820 2,820 2,820 2.98 N/A N/A 0.945 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
24.50 26.59 1.37 5.16 clay 24.0 1.00 27 2,940 2,940 2,940 2.92 N/A N/A 0.943 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
25.50 24.26 1.35 5.59 clay 23.0 1.00 24 3,060 3,060 3,060 2.99 N/A N/A 0.941 N/A 0.275 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
26.50 43.47 2.01 4.63 silty clay to clay 22.0 1.00 29 3,180 3,180 3,180 2.75 N/A N/A 0.938 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
27.50 207.16 2.63 1.27 sand to silty sand 21.0 1.66 86 3,300 3,300 3,300 1.52 1.00 267.02 0.936 N/A 0.274 N/A N/A NO N/A N/A N/A 72.5 0.088 0.000 0.00 0.04
28.50 48.00 1.80 3.76 clayey silt to silty clay 20.0 1.00 24 3,420 3,420 3,420 2.67 N/A N/A 0.934 N/A 0.273 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
29.50 36.64 1.20 3.27 clayey silt to silty clay 19.0 1.00 18 3,540 3,540 3,540 2.73 N/A N/A 0.931 N/A 0.272 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
30.50 24.89 0.91 3.65 clayey silt to silty clay 18.0 1.00 12 3,660 3,660 3,660 2.91 N/A N/A 0.926 N/A 0.271 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
31.50 38.55 1.21 3.15 clayey silt to silty clay 17.0 1.00 19 3,780 3,780 3,780 2.72 N/A N/A 0.918 N/A 0.268 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
32.50 89.63 1.62 1.81 silty sand to sandy silt 16.0 1.00 30 3,900 3,900 3,900 2.23 1.74 111.95 0.909 N/A 0.266 N/A N/A NO N/A N/A N/A 30.7 0.121 0.130 0.02 0.02
33.50 46.98 1.32 2.82 sandy silt to clayey silt 15.0 1.66 31 4,020 3,989 3,989 2.26 1.84 101.24 0.901 0.784 0.266 0.176 0.621 YES 2.8 24.8 > 800 31.4 N/A 0.053 0.01 0.01
34.50 12.12 0.61 5.11 clay 14.0 1.00 12 4,140 4,046 4,046 3.30 N/A N/A 0.893 N/A 0.267 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
35.50 14.78 0.66 4.54 clay 13.0 1.00 15 4,260 4,104 4,104 3.19 N/A N/A 0.885 N/A 0.269 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
36.50 10.74 0.50 4.84 clay 12.0 1.00 11 4,380 4,162 4,162 3.34 N/A N/A 0.877 N/A 0.270 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
37.50 9.84 0.44 4.64 clay 11.0 1.00 10 4,500 4,219 4,219 3.36 N/A N/A 0.869 N/A 0.271 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
38.50 12.42 0.55 4.71 clay 10.0 1.00 12 4,620 4,277 4,277 3.27 N/A N/A 0.861 N/A 0.272 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
39.50 22.56 1.01 4.56 clay 9.0 1.00 23 4,740 4,334 4,334 3.05 N/A N/A 0.852 N/A 0.273 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
40.50 14.73 0.63 4.49 clay 8.0 1.00 15 4,860 4,392 4,392 3.20 N/A N/A 0.844 N/A 0.273 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
41.50 12.76 0.55 4.63 clay 7.0 1.00 13 4,980 4,450 4,450 3.27 N/A N/A 0.836 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
42.50 13.97 0.57 4.39 clay 6.0 1.00 14 5,100 4,507 4,507 3.22 N/A N/A 0.828 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
43.50 13.63 0.50 3.94 clay 5.0 1.00 14 5,220 4,565 4,565 3.21 N/A N/A 0.820 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
44.50 17.40 0.69 4.20 clay 4.0 1.00 17 5,340 4,622 4,622 3.14 N/A N/A 0.812 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
45.50 19.07 0.78 4.29 clay 3.0 1.00 19 5,460 4,680 4,680 3.11 N/A N/A 0.804 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
46.50 21.14 0.96 4.77 clay 2.0 1.00 21 5,580 4,738 4,738 3.11 N/A N/A 0.795 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
47.50 41.95 1.09 2.65 sandy silt to clayey silt 1.0 1.00 17 5,700 4,795 4,795 2.71 N/A N/A 0.787 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
48.50 60.62 1.65 2.72 sandy silt to clayey silt 0.0 1.66 40 5,820 4,853 4,853 2.20 1.67 107.91 0.779 0.714 0.273 0.197 0.613 YES 2.8 28.6 > 800 35.9 N/A 0.026 0.00 0.01
49.50 22.91 1.33 5.98 clay -1.0 1.00 23 5,940 4,910 4,910 3.15 N/A N/A 0.771 N/A 0.273 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
50.50 27.23 1.58 5.98 clay -2.0 1.00 27 6,060 4,968 4,968 3.09 N/A N/A 0.763 N/A 0.272 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
51.50 44.27 1.53 3.50 clayey silt to silty clay -3.0 1.00 22 6,180 5,026 5,026 2.78 N/A N/A 0.755 N/A 0.271 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
52.50 45.71 1.83 4.01 clayey silt to silty clay -4.0 1.00 23 6,300 5,083 5,083 2.81 N/A N/A 0.747 N/A 0.271 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
53.50 36.26 1.47 4.09 silty clay to clay -5.0 1.00 24 6,420 5,141 5,141 2.90 N/A N/A 0.739 N/A 0.270 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
54.50 49.56 1.43 2.91 sandy silt to clayey silt -6.0 1.00 20 6,540 5,198 5,198 2.70 N/A N/A 0.730 N/A 0.269 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
55.50 78.15 1.67 2.14 silty sand to sandy silt -7.0 1.00 26 6,660 5,256 5,256 2.38 2.22 107.08 0.722 0.748 0.268 0.194 0.647 YES 2.8 18.9 > 800 24.3 N/A 0.097 0.01 0.00
56.50 75.28 1.93 2.57 sandy silt to clayey silt -8.0 1.66 50 6,780 5,314 5,314 2.13 1.51 115.58 0.714 0.676 0.267 0.224 0.677 YES 2.8 33.4 > 800 41.7 N/A 0.000 0.00 0.00
57.50 30.70 1.42 4.68 clay -9.0 1.00 31 6,900 5,371 5,371 3.01 N/A N/A 0.706 N/A 0.265 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 34.21 1.83 5.47 clay -10.0 1.00 34 7,020 5,429 5,429 3.01 N/A N/A 0.698 N/A 0.264 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 58.60 2.47 4.21 clayey silt to silty clay -11.0 1.66 49 7,140 5,486 5,486 2.36 2.17 127.33 0.690 0.668 0.263 0.272 0.825 YES 2.8 32.1 > 800 N/A N/A 0.000 0.00 0.00
60.50 18.34 1.00 5.62 clay -12.0 1.00 18 7,260 5,544 5,544 3.27 N/A N/A 0.682 N/A 0.261 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-009 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 29.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 13.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 13.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 14.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.24 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.02 inches <--- Dry or Unsaturated Sands

Total: 0.26 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
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++
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e
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Profile

(in.)
0.50 172.18 1.28 0.74 sand 28.0 1.00 34 60 60 60 1.19 1.00 994.09 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 58.5 0.014 0.000 0.00 0.26
1.50 123.63 1.62 1.31 sand to silty sand 27.0 1.66 51 180 180 180 1.29 1.00 682.33 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 93.7 0.021 0.000 0.00 0.26
2.50 23.45 0.97 4.14 silty clay to clay 26.0 1.00 16 300 300 300 2.50 2.75 166.35 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
3.50 36.89 1.38 3.75 clayey silt to silty clay 25.0 1.00 18 420 420 420 2.38 2.24 179.97 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
4.50 25.53 0.85 3.35 clayey silt to silty clay 24.0 1.00 13 540 540 540 2.49 2.73 134.31 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
5.50 22.28 0.83 3.75 silty clay to clay 23.0 1.00 15 660 660 660 2.52 2.86 146.10 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
6.50 15.06 0.61 4.07 clay 22.0 1.00 15 780 780 780 2.71 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
7.50 47.04 0.78 1.66 silty sand to sandy silt 21.0 1.66 26 900 900 900 1.86 1.16 134.17 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 51.4 0.057 0.000 0.00 0.26
8.50 19.55 0.39 2.02 sandy silt to clayey silt 20.0 1.00 8 1,020 1,020 1,020 2.55 3.02 82.70 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 18.1 N/A N/A N/A 0.26
9.50 17.67 0.74 4.21 clay 19.0 1.00 18 1,140 1,140 1,140 2.76 N/A N/A 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
10.50 22.09 0.89 4.05 silty clay to clay 18.0 1.00 15 1,260 1,260 1,260 2.70 N/A N/A 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.26
11.50 55.57 0.71 1.28 silty sand to sandy silt 17.0 1.00 19 1,380 1,380 1,380 2.12 1.48 99.29 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 31.8 0.081 0.083 0.01 0.25
12.50 76.93 0.96 1.25 sand to silty sand 16.0 1.00 19 1,500 1,500 1,500 2.02 1.32 117.35 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A 25.8 0.090 0.119 0.01 0.24
13.50 50.69 0.72 1.42 silty sand to sandy silt 15.0 1.66 28 1,620 1,589 1,589 1.89 1.18 111.18 0.969 1.000 0.289 0.208 0.858 YES 2.8 34.2 > 800 42.7 N/A 0.000 0.00 0.24
14.50 10.76 0.27 2.57 silty clay to clay 14.0 1.00 7 1,740 1,646 1,646 2.90 N/A N/A 0.966 N/A 0.299 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
15.50 9.98 0.35 3.53 clay 13.0 1.00 10 1,860 1,704 1,704 3.02 N/A N/A 0.964 N/A 0.308 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
16.50 9.44 0.39 4.20 clay 12.0 1.00 9 1,980 1,762 1,762 3.09 N/A N/A 0.962 N/A 0.316 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
17.50 7.40 0.31 4.34 clay 11.0 1.00 7 2,100 1,819 1,819 3.20 N/A N/A 0.959 N/A 0.324 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
18.50 8.54 0.36 4.39 clay 10.0 1.00 9 2,220 1,877 1,877 3.16 N/A N/A 0.957 N/A 0.331 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
19.50 12.20 0.61 5.19 clay 9.0 1.00 12 2,340 1,934 1,934 3.08 N/A N/A 0.955 N/A 0.338 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
20.50 10.20 0.37 3.83 clay 8.0 1.00 10 2,460 1,992 1,992 3.07 N/A N/A 0.952 N/A 0.344 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
21.50 12.49 0.50 4.25 clay 7.0 1.00 12 2,580 2,050 2,050 3.03 N/A N/A 0.950 N/A 0.350 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
22.50 14.23 0.67 4.95 clay 6.0 1.00 14 2,700 2,107 2,107 3.03 N/A N/A 0.948 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
23.50 15.36 0.52 3.52 silty clay to clay 5.0 1.00 10 2,820 2,165 2,165 2.92 N/A N/A 0.945 N/A 0.360 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
24.50 12.33 0.32 2.73 silty clay to clay 4.0 1.00 8 2,940 2,222 2,222 2.94 N/A N/A 0.943 N/A 0.365 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
25.50 12.87 0.45 3.73 clay 3.0 1.00 13 3,060 2,280 2,280 3.01 N/A N/A 0.941 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
26.50 33.74 1.39 4.21 silty clay to clay 2.0 1.00 22 3,180 2,338 2,338 2.72 N/A N/A 0.938 N/A 0.373 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
27.50 52.98 2.16 4.11 clayey silt to silty clay 1.0 1.00 26 3,300 2,395 2,395 2.58 3.21 148.59 0.936 0.936 0.377 0.385 1.140 NO N/A N/A N/A N/A N/A 0.000 0.00 0.24
28.50 35.34 1.21 3.45 clayey silt to silty clay 0.0 1.66 29 3,420 2,453 2,453 2.34 2.07 109.21 0.934 0.924 0.381 0.201 0.582 YES 2.8 29.2 > 800 N/A N/A 0.000 0.00 0.24
29.50 16.34 1.02 6.37 clay -1.0 1.00 16 3,540 2,510 2,510 3.11 N/A N/A 0.931 N/A 0.384 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
30.50 29.10 1.54 5.38 clay -2.0 1.00 29 3,660 2,568 2,568 2.87 N/A N/A 0.926 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
31.50 30.91 1.29 4.22 silty clay to clay -3.0 1.00 21 3,780 2,626 2,626 2.79 N/A N/A 0.918 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
32.50 66.92 1.21 1.82 silty sand to sandy silt -4.0 1.66 37 3,900 2,683 2,683 1.96 1.25 119.15 0.909 0.889 0.387 0.237 0.651 YES 2.8 34.7 > 800 43.3 N/A 0.000 0.00 0.24
33.50 27.91 0.85 3.06 clayey silt to silty clay -5.0 1.00 14 4,020 2,741 2,741 2.74 N/A N/A 0.901 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
34.50 40.83 0.96 2.37 sandy silt to clayey silt -6.0 1.00 16 4,140 2,798 2,798 2.52 2.85 98.54 0.893 0.911 0.386 0.169 0.475 YES 2.8 16.6 > 800 21.6 N/A 1.343 0.16 0.08
35.50 116.19 1.53 1.32 sand to silty sand -7.0 1.00 29 4,260 2,856 2,856 2.00 1.30 126.76 0.885 0.877 0.386 0.269 0.730 YES 1.3 25.6 > 800 28.0 N/A 0.339 0.04 0.04
36.50 88.51 1.37 1.55 silty sand to sandy silt -8.0 1.66 49 4,380 2,914 2,914 1.83 1.13 137.23 0.877 0.860 0.386 0.320 0.852 YES 2.8 43.3 > 800 53.6 N/A 0.000 0.00 0.04
37.50 19.41 0.81 4.25 clay -9.0 1.00 19 4,500 2,971 2,971 2.99 N/A N/A 0.869 N/A 0.385 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
38.50 61.81 1.71 2.79 sandy silt to clayey silt -10.0 1.00 25 4,620 3,029 3,029 2.44 2.48 124.41 0.861 0.870 0.384 0.259 0.700 YES 2.8 22.9 > 800 29.1 N/A 0.159 0.02 0.02
39.50 95.22 2.41 2.54 sandy silt to clayey silt -11.0 1.66 63 4,740 3,086 3,086 1.96 1.26 159.47 0.852 0.841 0.383 0.457 1.197 NO N/A N/A N/A 65.9 N/A 0.000 0.00 0.02
40.50 44.63 1.59 3.59 clayey silt to silty clay -12.0 1.66 37 4,860 3,144 3,144 2.31 1.99 117.25 0.844 0.834 0.382 0.230 0.599 YES 2.8 32.3 > 800 N/A N/A 0.000 0.00 0.02
41.50 15.56 0.70 4.61 clay -13.0 1.00 16 4,980 3,202 3,202 3.12 N/A N/A 0.836 N/A 0.380 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
42.50 16.97 0.76 4.68 clay -14.0 1.00 17 5,100 3,259 3,259 3.09 N/A N/A 0.828 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
43.50 19.73 0.82 4.34 clay -15.0 1.00 20 5,220 3,317 3,317 3.01 N/A N/A 0.820 N/A 0.377 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
44.50 72.36 2.31 3.22 sandy silt to clayey silt -16.0 1.00 29 5,340 3,374 3,374 2.45 2.53 140.69 0.812 0.831 0.376 0.339 0.894 YES 2.8 25.1 > 800 31.7 N/A 0.079 0.01 0.01
45.50 199.80 2.54 1.28 sand to silty sand -17.0 1.00 50 5,460 3,432 3,432 1.85 1.15 174.80 0.804 0.806 0.374 N/A N/A NO N/A N/A N/A 42.5 N/A 0.000 0.00 0.01
46.50 182.96 2.00 1.10 sand -18.0 1.66 61 5,580 3,490 3,490 1.52 1.00 229.34 0.795 0.800 0.372 N/A N/A NO N/A N/A N/A 45.9 N/A 0.000 0.00 0.01
47.50 53.71 1.12 2.10 sandy silt to clayey silt -19.0 1.66 36 5,700 3,547 3,547 2.12 1.49 99.44 0.787 0.801 0.370 0.171 0.443 YES 2.8 29.5 > 800 37.1 N/A 0.028 0.00 0.01
48.50 22.81 0.62 2.78 clayey silt to silty clay -20.0 1.00 11 5,820 3,605 3,605 2.87 N/A N/A 0.779 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
49.50 65.18 2.71 4.20 clayey silt to silty clay -21.0 1.00 33 5,940 3,662 3,662 2.63 N/A N/A 0.771 N/A 0.366 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.01
50.50 82.69 3.07 3.73 clayey silt to silty clay -22.0 1.00 41 6,060 3,720 3,720 2.47 2.63 159.33 0.763 0.780 0.364 0.456 1.168 NO N/A N/A N/A N/A N/A 0.000 0.00 0.01
51.50 96.26 2.64 2.75 sandy silt to clayey silt -23.0 1.00 39 6,180 3,778 3,778 2.33 2.05 143.82 0.755 0.777 0.361 0.357 0.915 YES 2.8 30.8 > 800 38.6 N/A 0.013 0.00 0.00
52.50 107.69 2.00 1.87 silty sand to sandy silt -24.0 1.00 36 6,300 3,835 3,835 2.18 1.62 125.81 0.747 0.780 0.359 0.265 0.688 YES 2.8 28.7 > 800 36.1 N/A 0.035 0.00 0.00
53.50 60.84 2.59 4.28 clayey silt to silty clay -25.0 1.66 50 6,420 3,893 3,893 2.30 1.95 141.10 0.739 0.766 0.356 0.341 0.875 YES 2.8 38.9 > 800 N/A N/A 0.000 0.00 0.00
54.50 19.01 1.20 6.55 clay -26.0 1.00 19 6,540 3,950 3,950 3.20 N/A N/A 0.730 N/A 0.354 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
55.50 138.19 2.41 1.75 silty sand to sandy silt -27.0 1.00 46 6,660 4,008 4,008 2.09 1.43 139.83 0.722 0.757 0.351 0.334 0.860 YES 2.8 35.3 > 800 44.0 N/A 0.000 0.00 0.00
56.50 301.51 2.93 0.98 sand -28.0 1.00 60 6,780 4,066 4,066 1.67 1.02 214.78 0.714 0.753 0.348 N/A N/A NO N/A N/A N/A 42.3 N/A 0.000 0.00 0.00
57.50 360.39 2.21 0.62 gravelly sand to sand -29.0 1.00 60 6,900 4,123 4,123 1.47 1.00 251.00 0.706 0.749 0.346 N/A N/A NO N/A N/A N/A 41.8 N/A 0.000 0.00 0.00
58.50 357.63 1.09 0.31 gravelly sand to sand -30.0 1.00 60 7,020 4,181 4,181 1.29 1.00 247.36 0.698 0.745 0.343 N/A N/A NO N/A N/A N/A 41.2 N/A 0.000 0.00 0.00
59.50 344.80 0.96 0.28 gravelly sand to sand -31.0 1.00 57 7,140 4,238 4,238 1.28 1.00 236.86 0.690 0.741 0.340 N/A N/A NO N/A N/A N/A 39.5 N/A 0.004 0.00 0.00
60.50 350.66 1.09 0.31 gravelly sand to sand -32.0 1.00 58 7,260 4,296 4,296 1.30 1.00 239.26 0.682 0.737 0.337 N/A N/A NO N/A N/A N/A 39.9 N/A 0.001 0.00 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-013 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 28.50 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 12.50 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 12.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 17.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.78 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.02 inches <--- Dry or Unsaturated Sands

Total: 0.80 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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e
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0.50 225.68 1.19 0.53 sand 27.5 1.00 45 60 60 60 1.01 1.00 1,302.95 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 76.7 0.013 0.000 0.00 0.80
1.50 159.89 1.29 0.81 sand 26.5 1.66 53 180 180 180 1.05 1.00 882.48 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 90.0 0.022 0.000 0.00 0.80
2.50 33.26 1.35 4.06 silty clay to clay 25.5 1.00 22 300 300 300 2.39 2.27 194.79 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
3.50 119.96 2.86 2.39 silty sand to sandy silt 24.5 1.00 40 420 420 420 1.91 1.20 314.62 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 86.6 0.033 0.000 0.00 0.80
4.50 67.97 3.15 4.64 silty clay to clay 23.5 1.00 45 540 540 540 2.32 2.02 264.68 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
5.50 65.35 3.16 4.85 silty clay to clay 22.5 1.00 44 660 660 660 2.37 2.21 251.23 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
6.50 37.08 1.79 4.83 clay 21.5 1.00 37 780 780 780 2.55 3.05 180.95 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
7.50 39.10 1.74 4.46 silty clay to clay 20.5 1.00 26 900 900 900 2.53 2.94 171.33 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
8.50 34.43 1.57 4.56 silty clay to clay 19.5 1.00 23 1,020 1,020 1,020 2.60 3.31 159.52 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
9.50 32.80 1.30 3.96 silty clay to clay 18.5 1.00 22 1,140 1,140 1,140 2.59 3.24 140.65 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
10.50 29.22 1.01 3.45 clayey silt to silty clay 17.5 1.00 15 1,260 1,260 1,260 2.60 3.31 121.83 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.80
11.50 39.78 1.10 2.77 sandy silt to clayey silt 16.5 1.00 16 1,380 1,380 1,380 2.45 2.51 120.40 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 28.0 N/A N/A N/A 0.80
12.50 71.93 0.80 1.12 sand to silty sand 15.5 1.00 18 1,500 1,500 1,500 2.01 1.31 108.65 0.971 1.000 0.284 0.199 0.837 YES 1.3 22.1 > 800 24.3 N/A 0.131 0.02 0.78
13.50 51.31 0.72 1.41 silty sand to sandy silt 14.5 1.66 28 1,620 1,558 1,558 1.88 1.17 112.89 0.969 1.000 0.295 0.214 0.866 YES 2.8 34.9 > 800 43.5 N/A 0.000 0.00 0.78
14.50 10.53 0.32 3.03 silty clay to clay 13.5 1.00 7 1,740 1,615 1,615 2.94 N/A N/A 0.966 N/A 0.304 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
15.50 11.65 0.41 3.50 silty clay to clay 12.5 1.00 8 1,860 1,673 1,673 2.95 N/A N/A 0.964 N/A 0.313 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
16.50 9.29 0.36 3.84 clay 11.5 1.00 9 1,980 1,730 1,730 3.07 N/A N/A 0.962 N/A 0.322 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
17.50 7.49 0.28 3.75 clay 10.5 1.00 7 2,100 1,788 1,788 3.16 N/A N/A 0.959 N/A 0.330 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
18.50 9.54 0.40 4.25 clay 9.5 1.00 10 2,220 1,846 1,846 3.11 N/A N/A 0.957 N/A 0.337 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
19.50 10.29 0.44 4.30 clay 8.5 1.00 10 2,340 1,903 1,903 3.10 N/A N/A 0.955 N/A 0.343 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
20.50 11.30 0.40 3.54 silty clay to clay 7.5 1.00 8 2,460 1,961 1,961 3.02 N/A N/A 0.952 N/A 0.349 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
21.50 12.77 0.66 5.23 clay 6.5 1.00 13 2,580 2,018 2,018 3.09 N/A N/A 0.950 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
22.50 11.88 0.51 4.33 clay 5.5 1.00 12 2,700 2,076 2,076 3.07 N/A N/A 0.948 N/A 0.360 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
23.50 11.62 0.55 4.83 clay 4.5 1.00 12 2,820 2,134 2,134 3.11 N/A N/A 0.945 N/A 0.365 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
24.50 13.24 0.42 3.23 silty clay to clay 3.5 1.00 9 2,940 2,191 2,191 2.97 N/A N/A 0.943 N/A 0.370 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
25.50 10.98 0.31 2.93 silty clay to clay 2.5 1.00 7 3,060 2,249 2,249 3.02 N/A N/A 0.941 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
26.50 18.49 0.80 4.39 clay 1.5 1.00 18 3,180 2,306 2,306 2.94 N/A N/A 0.938 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
27.50 60.59 1.19 1.98 silty sand to sandy silt 0.5 1.66 33 3,300 2,364 2,364 1.99 1.29 118.77 0.936 0.935 0.382 0.236 0.688 YES 2.8 33.6 > 800 41.9 N/A 0.000 0.00 0.78
28.50 21.79 0.76 3.54 clayey silt to silty clay -0.5 1.00 11 3,420 2,422 2,422 2.84 N/A N/A 0.934 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
29.50 22.41 1.22 5.51 clay -1.5 1.00 22 3,540 2,479 2,479 2.96 N/A N/A 0.931 N/A 0.389 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
30.50 38.73 1.30 3.40 clayey silt to silty clay -2.5 1.00 19 3,660 2,537 2,537 2.64 N/A N/A 0.926 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.78
31.50 47.76 1.32 2.77 sandy silt to clayey silt -3.5 1.00 19 3,780 2,594 2,594 2.50 2.75 115.24 0.918 0.923 0.391 0.222 0.626 YES 2.8 19.6 > 800 25.1 N/A 1.048 0.13 0.66
32.50 48.74 1.21 2.49 sandy silt to clayey silt -4.5 1.00 19 3,900 2,652 2,652 2.46 2.58 109.39 0.909 0.917 0.391 0.202 0.564 YES 2.8 19.7 > 800 25.3 N/A 1.033 0.12 0.53
33.50 74.54 1.59 2.15 silty sand to sandy silt -5.5 1.00 25 4,020 2,710 2,710 2.28 1.89 121.17 0.901 0.900 0.391 0.245 0.674 YES 2.8 24.1 > 800 30.6 N/A 0.096 0.01 0.52
34.50 57.33 1.26 2.21 sandy silt to clayey silt -6.5 1.00 23 4,140 2,767 2,767 2.38 2.23 108.83 0.893 0.898 0.391 0.200 0.548 YES 2.8 22.3 > 800 28.4 N/A 0.290 0.03 0.49
35.50 30.09 1.36 4.56 silty clay to clay -7.5 1.00 20 4,260 2,825 2,825 2.84 N/A N/A 0.885 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
36.50 65.60 2.40 3.68 clayey silt to silty clay -8.5 1.66 54 4,380 2,882 2,882 2.18 1.63 147.12 0.877 0.864 0.390 0.376 0.995 YES 2.8 48.0 > 800 N/A N/A 0.000 0.00 0.49
37.50 32.24 1.26 3.95 silty clay to clay -9.5 1.00 21 4,500 2,940 2,940 2.79 N/A N/A 0.869 N/A 0.389 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
38.50 24.62 0.86 3.54 clayey silt to silty clay -10.5 1.00 12 4,620 2,998 2,998 2.85 N/A N/A 0.861 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
39.50 22.01 0.71 3.27 clayey silt to silty clay -11.5 1.00 11 4,740 3,055 3,055 2.88 N/A N/A 0.852 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
40.50 45.01 1.62 3.62 clayey silt to silty clay -12.5 1.66 37 4,860 3,113 3,113 2.31 1.98 118.47 0.844 0.838 0.386 0.235 0.608 YES 2.8 32.7 > 800 N/A N/A 0.000 0.00 0.49
41.50 14.58 0.66 4.67 clay -13.5 1.00 15 4,980 3,170 3,170 3.14 N/A N/A 0.836 N/A 0.384 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
42.50 17.03 0.70 4.27 clay -14.5 1.00 17 5,100 3,228 3,228 3.06 N/A N/A 0.828 N/A 0.383 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
43.50 17.91 0.69 4.00 silty clay to clay -15.5 1.00 12 5,220 3,286 3,286 3.03 N/A N/A 0.820 N/A 0.381 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.49
44.50 50.79 1.38 2.75 sandy silt to clayey silt -16.5 1.00 20 5,340 3,343 3,343 2.56 3.08 106.41 0.812 0.858 0.379 0.192 0.518 YES 2.8 18.5 > 800 23.9 N/A 1.131 0.14 0.35
45.50 113.46 2.10 1.86 silty sand to sandy silt -17.5 1.00 38 5,460 3,401 3,401 2.14 1.54 133.62 0.804 0.809 0.377 0.302 0.772 YES 2.8 31.8 > 800 39.8 N/A 0.002 0.00 0.35
46.50 146.59 1.89 1.29 sand to silty sand -18.5 1.66 61 5,580 3,458 3,458 1.64 1.00 184.08 0.795 0.803 0.375 N/A N/A NO N/A N/A N/A 50.9 N/A 0.000 0.00 0.35
47.50 50.36 1.51 3.02 sandy silt to clayey silt -19.5 1.00 20 5,700 3,516 3,516 2.60 N/A N/A 0.787 N/A 0.373 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
48.50 27.19 0.94 3.59 clayey silt to silty clay -20.5 1.00 14 5,820 3,574 3,574 2.87 N/A N/A 0.779 N/A 0.371 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
49.50 124.28 2.77 2.23 silty sand to sandy silt -21.5 1.00 41 5,940 3,631 3,631 2.18 1.62 149.53 0.771 0.788 0.369 0.391 0.996 YES 2.8 33.5 > 800 41.9 N/A 0.000 0.00 0.35
50.50 82.53 1.48 1.80 silty sand to sandy silt -22.5 1.00 28 6,060 3,689 3,689 2.25 1.80 109.31 0.763 0.813 0.367 0.201 0.533 YES 2.8 23.1 > 800 29.3 N/A 0.099 0.01 0.34
51.50 67.66 1.34 1.99 silty sand to sandy silt -23.5 1.00 23 6,180 3,746 3,746 2.35 2.12 104.60 0.755 0.826 0.364 0.186 0.504 YES 2.8 19.3 > 800 24.8 N/A 1.006 0.12 0.22
52.50 73.26 1.18 1.62 silty sand to sandy silt -24.5 1.00 24 6,300 3,804 3,804 2.27 1.85 98.10 0.747 0.816 0.362 0.168 0.452 YES 2.8 20.5 > 800 26.2 N/A 0.208 0.02 0.19
53.50 68.04 1.31 1.94 silty sand to sandy silt -25.5 1.00 23 6,420 3,862 3,862 2.35 2.10 102.94 0.739 0.819 0.359 0.181 0.494 YES 2.8 19.1 > 800 24.6 N/A 1.006 0.12 0.07
54.50 43.75 2.18 5.01 clay -26.5 1.00 44 6,540 3,919 3,919 2.83 N/A N/A 0.730 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
55.50 33.34 1.20 3.65 clayey silt to silty clay -27.5 1.00 17 6,660 3,977 3,977 2.83 N/A N/A 0.722 N/A 0.354 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
56.50 264.04 2.02 0.77 sand -28.5 1.00 53 6,780 4,034 4,034 1.63 1.00 185.91 0.714 0.755 0.351 N/A N/A NO N/A N/A N/A 37.2 N/A 0.025 0.00 0.07
57.50 322.08 2.17 0.68 gravelly sand to sand -29.5 1.00 54 6,900 4,092 4,092 1.54 1.00 225.17 0.706 0.751 0.348 N/A N/A NO N/A N/A N/A 37.5 N/A 0.021 0.00 0.07
58.50 267.81 0.97 0.36 gravelly sand to sand -30.5 1.00 45 7,020 4,150 4,150 1.44 1.00 185.93 0.698 0.747 0.345 N/A N/A NO N/A N/A N/A 31.0 N/A 0.077 0.01 0.06
59.50 181.10 1.15 0.63 sand -31.5 1.00 36 7,140 4,207 4,207 1.72 1.05 131.02 0.690 0.757 0.342 0.289 0.762 YES 0.0 25.0 > 800 25.0 N/A 0.445 0.05 0.01
60.50 249.38 1.25 0.50 sand -32.5 1.00 50 7,260 4,265 4,265 1.55 1.00 170.78 0.682 0.739 0.339 N/A N/A NO N/A N/A N/A 34.2 N/A 0.049 0.01 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-014 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 28.50 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 12.50 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 12.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 12.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.30 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.02 inches <--- Dry or Unsaturated Sands

Total: 0.32 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)

Average
Sleeve

Friction

fs-avg (tsf)

Average
Friction

Ratio

Rf-avg (%)
Soil Behavior Type

(Robertson et al., 1983)

Bottom of 
Layer

Elevation
(ft)

Thin Layer 
Correction Factor

(Lunne, et al., 1997)

Equiv. SPT
Blow Count

N60(blows/ft)

Total
Vert.
Stress

σv (psf)

Effective
Vert.
Stress

(Design)

σv' (psf)

Effective
Vert.
Stress
(Test)

σv' (psf)

Soil
Behavior

Type
Index

Ic

Fines
Correction

Factor
Kc

Corrected
Tip

Resistance
qc1Ncs

Shear
Stress

Reduction
Coeff.

rd

Correction
for High

Overburden
Stress
Kσ

Cyclic
Stress
Ratio

++
CSR

Cyclic
Res.

Ratio
CRR7.5

Factor of
Safety

Against
Liqefaction

+++
FS

Liquef
y ?

SPT Blow
Count

Correction
 Ncorr.

Fines
Corrected
SPT Blow 

Count
(N1)60cs

Residual
Shear

Strength
Sr (psf)

Fines
Corrected
SPT Blow 

Count
(N1)60cs

Cyclic
Shear
Strain

γc (%)

Vol.
Strain

 εv (%)

Layer
Settlemen

t
Si (in.)

Cumulativ
e

Settlement
Profile

(in.)
0.50 171.52 0.88 0.51 sand 27.5 1.66 57 60 60 60 0.75 1.00 1,639.63 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 96.6 0.012 0.000 0.00 0.32
1.50 50.24 1.22 2.43 sandy silt to clayey silt 26.5 1.00 20 180 180 180 2.03 1.34 225.22 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 46.0 N/A N/A N/A 0.32
2.50 41.05 1.52 3.70 clayey silt to silty clay 25.5 1.00 21 300 300 300 2.30 1.95 206.30 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
3.50 44.08 2.03 4.64 silty clay to clay 24.5 1.00 29 420 420 420 2.40 2.32 222.86 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
4.50 50.32 2.14 4.26 clayey silt to silty clay 23.5 1.00 25 540 540 540 2.37 2.20 213.13 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
5.50 35.14 0.80 2.26 sandy silt to clayey silt 22.5 1.00 14 660 660 660 2.31 1.97 120.76 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 33.7 N/A N/A N/A 0.32
6.50 25.26 0.57 2.27 sandy silt to clayey silt 21.5 1.00 10 780 780 780 2.45 2.51 101.34 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A 24.4 N/A N/A N/A 0.32
7.50 51.46 0.66 1.28 silty sand to sandy silt 20.5 1.00 17 900 900 900 2.07 1.40 107.67 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 35.7 0.064 0.057 0.01 0.31
8.50 49.13 0.97 1.97 sandy silt to clayey silt 19.5 1.00 20 1,020 1,020 1,020 2.23 1.74 119.92 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 38.0 N/A N/A N/A 0.31
9.50 77.00 1.01 1.31 sand to silty sand 18.5 1.00 19 1,140 1,140 1,140 1.98 1.28 130.45 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 29.2 0.076 0.087 0.01 0.30
10.50 62.04 0.89 1.43 silty sand to sandy silt 17.5 1.66 34 1,260 1,260 1,260 1.79 1.10 141.89 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A 56.8 0.064 0.000 0.00 0.30
11.50 10.53 0.27 2.59 silty clay to clay 16.5 1.00 7 1,380 1,380 1,380 2.86 N/A N/A 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
12.50 9.86 0.21 2.13 clayey silt to silty clay 15.5 1.00 5 1,500 1,500 1,500 2.86 N/A N/A 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
13.50 8.86 0.27 3.10 silty clay to clay 14.5 1.00 6 1,620 1,558 1,558 3.00 N/A N/A 0.969 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
14.50 9.07 0.28 3.17 silty clay to clay 13.5 1.00 6 1,740 1,615 1,615 3.01 N/A N/A 0.966 N/A 0.304 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
15.50 9.31 0.32 3.52 clay 12.5 1.00 9 1,860 1,673 1,673 3.03 N/A N/A 0.964 N/A 0.313 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
16.50 8.08 0.32 4.06 clay 11.5 1.00 8 1,980 1,730 1,730 3.13 N/A N/A 0.962 N/A 0.322 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
17.50 11.07 0.35 3.31 silty clay to clay 10.5 1.00 7 2,100 1,788 1,788 2.97 N/A N/A 0.959 N/A 0.330 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
18.50 12.53 0.47 3.88 clay 9.5 1.00 13 2,220 1,846 1,846 2.97 N/A N/A 0.957 N/A 0.337 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
19.50 13.45 0.52 3.99 clay 8.5 1.00 13 2,340 1,903 1,903 2.97 N/A N/A 0.955 N/A 0.343 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
20.50 14.49 0.63 4.49 clay 7.5 1.00 14 2,460 1,961 1,961 2.98 N/A N/A 0.952 N/A 0.349 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
21.50 12.98 0.39 3.15 silty clay to clay 6.5 1.00 9 2,580 2,018 2,018 2.94 N/A N/A 0.950 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
22.50 12.28 0.28 2.42 clayey silt to silty clay 5.5 1.00 6 2,700 2,076 2,076 2.90 N/A N/A 0.948 N/A 0.360 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
23.50 20.25 0.60 3.06 clayey silt to silty clay 4.5 1.00 10 2,820 2,134 2,134 2.78 N/A N/A 0.945 N/A 0.365 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
24.50 20.63 1.00 4.89 clay 3.5 1.00 21 2,940 2,191 2,191 2.92 N/A N/A 0.943 N/A 0.370 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
25.50 14.85 0.81 5.53 clay 2.5 1.00 15 3,060 2,249 2,249 3.08 N/A N/A 0.941 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
26.50 35.79 1.34 3.77 clayey silt to silty clay 1.5 1.00 18 3,180 2,306 2,306 2.67 N/A N/A 0.938 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.30
27.50 41.03 1.11 2.70 sandy silt to clayey silt 0.5 1.00 16 3,300 2,364 2,364 2.52 2.89 109.18 0.936 0.952 0.382 0.201 0.598 YES 2.8 17.9 > 800 23.1 N/A 1.203 0.14 0.16
28.50 79.02 1.25 1.58 silty sand to sandy silt -0.5 1.00 26 3,420 2,422 2,422 2.15 1.56 112.18 0.934 0.932 0.386 0.211 0.609 YES 2.8 26.7 > 800 33.7 N/A 0.062 0.01 0.15
29.50 51.68 1.55 2.99 sandy silt to clayey silt -1.5 1.00 21 3,540 2,479 2,479 2.49 2.70 125.28 0.931 0.933 0.389 0.263 0.752 YES 2.8 21.4 > 800 27.3 N/A 0.494 0.06 0.09
30.50 37.24 1.14 3.06 clayey silt to silty clay -2.5 1.00 19 3,660 2,537 2,537 2.62 N/A N/A 0.926 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
31.50 20.85 0.83 4.02 silty clay to clay -3.5 1.00 14 3,780 2,594 2,594 2.91 N/A N/A 0.918 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
32.50 35.78 1.55 4.36 silty clay to clay -4.5 1.00 24 3,900 2,652 2,652 2.75 N/A N/A 0.909 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
33.50 27.83 1.10 3.94 silty clay to clay -5.5 1.00 19 4,020 2,710 2,710 2.82 N/A N/A 0.901 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
34.50 22.33 0.72 3.24 clayey silt to silty clay -6.5 1.00 11 4,140 2,767 2,767 2.84 N/A N/A 0.893 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
35.50 19.94 0.61 3.11 clayey silt to silty clay -7.5 1.00 10 4,260 2,825 2,825 2.88 N/A N/A 0.885 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.09
36.50 56.48 1.60 2.83 sandy silt to clayey silt -8.5 1.00 23 4,380 2,882 2,882 2.47 2.60 122.48 0.877 0.888 0.390 0.251 0.682 YES 2.8 21.6 > 800 27.6 N/A 0.440 0.05 0.04
37.50 43.17 1.56 3.62 clayey silt to silty clay -9.5 1.66 36 4,500 2,940 2,940 2.32 2.00 118.01 0.869 0.857 0.389 0.233 0.612 YES 2.8 32.3 > 800 N/A N/A 0.000 0.00 0.04
38.50 15.53 0.64 4.11 clay -10.5 1.00 16 4,620 2,998 2,998 3.07 N/A N/A 0.861 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
39.50 16.25 0.63 3.91 silty clay to clay -11.5 1.00 11 4,740 3,055 3,055 3.04 N/A N/A 0.852 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
40.50 35.31 1.35 3.85 clayey silt to silty clay -12.5 1.00 18 4,860 3,113 3,113 2.76 N/A N/A 0.844 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
41.50 103.48 2.20 2.12 silty sand to sandy silt -13.5 1.00 34 4,980 3,170 3,170 2.20 1.67 137.17 0.836 0.835 0.384 0.320 0.829 YES 2.8 30.2 > 800 37.9 N/A 0.021 0.00 0.04
42.50 155.94 2.95 1.89 silty sand to sandy silt -14.5 1.00 52 5,100 3,228 3,228 2.04 1.36 166.75 0.828 0.826 0.383 N/A N/A NO N/A N/A N/A 54.1 N/A 0.000 0.00 0.04
43.50 136.56 2.86 2.09 silty sand to sandy silt -15.5 1.66 75 5,220 3,286 3,286 1.80 1.11 195.84 0.820 0.820 0.381 N/A N/A NO N/A N/A N/A 75.6 N/A 0.000 0.00 0.04
44.50 34.25 1.32 3.87 clayey silt to silty clay -16.5 1.00 17 5,340 3,343 3,343 2.79 N/A N/A 0.812 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
45.50 117.95 2.69 2.29 silty sand to sandy silt -17.5 1.00 39 5,460 3,401 3,401 2.19 1.65 149.51 0.804 0.809 0.377 0.391 0.999 YES 2.8 33.0 > 800 41.2 N/A 0.000 0.00 0.04
46.50 177.02 3.75 2.12 silty sand to sandy silt -18.5 1.00 59 5,580 3,458 3,458 2.05 1.37 184.94 0.795 0.803 0.375 N/A N/A NO N/A N/A N/A 58.8 N/A 0.000 0.00 0.04
47.50 100.52 2.01 1.99 silty sand to sandy silt -19.5 1.00 34 5,700 3,516 3,516 2.21 1.69 127.94 0.787 0.808 0.373 0.275 0.710 YES 2.8 28.1 > 800 35.3 N/A 0.044 0.01 0.03
48.50 98.05 1.99 2.03 silty sand to sandy silt -20.5 1.00 33 5,820 3,574 3,574 2.22 1.73 126.76 0.779 0.806 0.371 0.269 0.698 YES 2.8 27.2 > 800 34.3 N/A 0.053 0.01 0.02
49.50 93.92 1.71 1.82 silty sand to sandy silt -21.5 1.00 31 5,940 3,631 3,631 2.21 1.69 117.56 0.771 0.806 0.369 0.231 0.602 YES 2.8 26.0 > 800 32.9 N/A 0.067 0.01 0.02
50.50 83.39 1.93 2.31 silty sand to sandy silt -22.5 1.66 46 6,060 3,689 3,689 2.01 1.31 133.11 0.763 0.783 0.367 0.299 0.762 YES 2.8 36.7 > 800 45.7 N/A 0.000 0.00 0.02
51.50 40.01 2.31 5.78 clay -23.5 1.00 40 6,180 3,746 3,746 2.89 N/A N/A 0.755 N/A 0.364 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
52.50 192.73 1.65 0.86 sand -24.5 1.00 39 6,300 3,804 3,804 1.76 1.08 150.75 0.747 0.775 0.362 0.399 1.019 YES 0.0 27.9 > 800 27.9 N/A 0.140 0.02 0.00
53.50 340.10 3.31 0.97 sand -25.5 1.00 68 6,420 3,862 3,862 1.62 1.00 244.76 0.739 0.769 0.359 N/A N/A NO N/A N/A N/A 49.0 N/A 0.000 0.00 0.00
54.50 279.14 2.82 1.01 sand -26.5 1.00 56 6,540 3,919 3,919 1.70 1.04 206.53 0.730 0.764 0.356 N/A N/A NO N/A N/A N/A 39.9 N/A 0.001 0.00 0.00
55.50 185.80 3.14 1.69 sand to silty sand -27.5 1.66 77 6,660 3,977 3,977 1.67 1.02 222.53 0.722 0.760 0.354 N/A N/A NO N/A N/A N/A 59.7 N/A 0.000 0.00 0.00
56.50 40.19 1.87 4.70 silty clay to clay -28.5 1.00 27 6,780 4,034 4,034 2.84 N/A N/A 0.714 N/A 0.351 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 25.47 1.07 4.35 silty clay to clay -29.5 1.00 17 6,900 4,092 4,092 2.98 N/A N/A 0.706 N/A 0.348 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 24.94 0.81 3.37 clayey silt to silty clay -30.5 1.00 12 7,020 4,150 4,150 2.93 N/A N/A 0.698 N/A 0.345 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
59.50 20.19 0.72 3.82 silty clay to clay -31.5 1.00 13 7,140 4,207 4,207 3.04 N/A N/A 0.690 N/A 0.342 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 30.06 0.91 3.14 clayey silt to silty clay -32.5 1.00 15 7,260 4,265 4,265 2.85 N/A N/A 0.682 N/A 0.339 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-014B *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 28.50 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 12.50 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 12.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 12.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.07 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.01 inches <--- Dry or Unsaturated Sands

Total: 0.08 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)
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Rf-avg (%)
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(Robertson et al., 1983)

Bottom of 
Layer
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(ft)

Thin Layer 
Correction Factor

(Lunne, et al., 1997)

Equiv. SPT
Blow Count

N60(blows/ft)

Total
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0.50 148.43 1.55 1.05 sand 27.5 1.66 49 60 60 60 1.07 1.00 1,418.92 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 83.6 0.013 0.000 0.00 0.08
1.50 43.84 1.35 3.07 sandy silt to clayey silt 26.5 1.00 18 180 180 180 2.15 1.55 226.90 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 40.8 N/A N/A N/A 0.08
2.50 40.55 1.44 3.55 clayey silt to silty clay 25.5 1.00 20 300 300 300 2.29 1.91 200.38 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
3.50 48.02 1.77 3.69 clayey silt to silty clay 24.5 1.00 24 420 420 420 2.30 1.96 205.08 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
4.50 52.21 2.22 4.26 clayey silt to silty clay 23.5 1.00 26 540 540 540 2.36 2.17 217.59 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
5.50 35.54 1.03 2.91 sandy silt to clayey silt 22.5 1.00 14 660 660 660 2.38 2.23 138.22 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 34.0 N/A N/A N/A 0.08
6.50 28.01 0.81 2.87 clayey silt to silty clay 21.5 1.00 14 780 780 780 2.48 2.66 119.43 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
7.50 35.60 0.82 2.32 sandy silt to clayey silt 20.5 1.00 14 900 900 900 2.36 2.16 114.61 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 30.5 N/A N/A N/A 0.08
8.50 33.69 0.69 2.06 sandy silt to clayey silt 19.5 1.00 13 1,020 1,020 1,020 2.37 2.18 102.71 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 27.6 N/A N/A N/A 0.08
9.50 75.77 0.92 1.21 sand to silty sand 18.5 1.00 19 1,140 1,140 1,140 1.97 1.26 126.17 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 28.8 0.076 0.089 0.01 0.07
10.50 46.95 0.68 1.44 silty sand to sandy silt 17.5 1.66 26 1,260 1,260 1,260 1.88 1.17 114.77 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A 44.2 0.069 0.000 0.00 0.07
11.50 9.40 0.28 3.02 silty clay to clay 16.5 1.00 6 1,380 1,380 1,380 2.94 N/A N/A 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
12.50 11.50 0.28 2.41 clayey silt to silty clay 15.5 1.00 6 1,500 1,500 1,500 2.83 N/A N/A 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
13.50 7.64 0.20 2.57 silty clay to clay 14.5 1.00 5 1,620 1,558 1,558 3.01 N/A N/A 0.969 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
14.50 7.76 0.20 2.53 silty clay to clay 13.5 1.00 5 1,740 1,615 1,615 3.02 N/A N/A 0.966 N/A 0.304 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
15.50 9.54 0.25 2.68 silty clay to clay 12.5 1.00 6 1,860 1,673 1,673 2.96 N/A N/A 0.964 N/A 0.313 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
16.50 12.38 0.38 3.07 silty clay to clay 11.5 1.00 8 1,980 1,730 1,730 2.91 N/A N/A 0.962 N/A 0.322 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
17.50 13.13 0.40 3.04 silty clay to clay 10.5 1.00 9 2,100 1,788 1,788 2.89 N/A N/A 0.959 N/A 0.330 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
18.50 12.79 0.42 3.29 silty clay to clay 9.5 1.00 9 2,220 1,846 1,846 2.93 N/A N/A 0.957 N/A 0.337 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
19.50 10.96 0.40 3.69 clay 8.5 1.00 11 2,340 1,903 1,903 3.03 N/A N/A 0.955 N/A 0.343 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
20.50 10.44 0.34 3.27 silty clay to clay 7.5 1.00 7 2,460 1,961 1,961 3.03 N/A N/A 0.952 N/A 0.349 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
21.50 7.73 0.25 3.30 clay 6.5 1.00 8 2,580 2,018 2,018 3.15 N/A N/A 0.950 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
22.50 9.52 0.21 2.27 silty clay to clay 5.5 1.00 6 2,700 2,076 2,076 2.99 N/A N/A 0.948 N/A 0.360 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
23.50 18.76 0.49 2.62 clayey silt to silty clay 4.5 1.00 9 2,820 2,134 2,134 2.77 N/A N/A 0.945 N/A 0.365 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
24.50 28.66 1.12 3.92 silty clay to clay 3.5 1.00 19 2,940 2,191 2,191 2.74 N/A N/A 0.943 N/A 0.370 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
25.50 16.56 0.90 5.52 clay 2.5 1.00 17 3,060 2,249 2,249 3.04 N/A N/A 0.941 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
26.50 33.54 1.36 4.07 silty clay to clay 1.5 1.00 22 3,180 2,306 2,306 2.72 N/A N/A 0.938 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
27.50 66.55 1.42 2.14 silty sand to sandy silt 0.5 1.00 22 3,300 2,364 2,364 2.29 1.93 118.18 0.936 0.945 0.382 0.233 0.689 YES 2.8 23.2 > 800 29.5 N/A 0.122 0.01 0.05
28.50 103.06 1.66 1.62 silty sand to sandy silt -0.5 1.00 34 3,420 2,422 2,422 2.07 1.41 132.14 0.934 0.926 0.386 0.295 0.844 YES 2.8 34.0 > 800 42.5 N/A 0.000 0.00 0.05
29.50 81.28 1.82 2.24 silty sand to sandy silt -1.5 1.00 27 3,540 2,479 2,479 2.25 1.81 131.79 0.931 0.924 0.389 0.293 0.830 YES 2.8 27.1 > 800 34.2 N/A 0.058 0.01 0.05
30.50 45.19 1.60 3.55 clayey silt to silty clay -2.5 1.66 37 3,660 2,537 2,537 2.27 1.85 123.22 0.926 0.909 0.391 0.254 0.705 YES 2.8 36.0 > 800 N/A N/A 0.000 0.00 0.05
31.50 22.12 1.21 5.53 clay -3.5 1.00 22 3,780 2,594 2,594 2.98 N/A N/A 0.918 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
32.50 42.54 1.71 4.04 clayey silt to silty clay -4.5 1.00 21 3,900 2,652 2,652 2.67 N/A N/A 0.909 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
33.50 32.76 1.37 4.19 silty clay to clay -5.5 1.00 22 4,020 2,710 2,710 2.78 N/A N/A 0.901 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
34.50 29.38 1.18 4.04 silty clay to clay -6.5 1.00 20 4,140 2,767 2,767 2.81 N/A N/A 0.893 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
35.50 35.53 1.37 3.86 clayey silt to silty clay -7.5 1.00 18 4,260 2,825 2,825 2.74 N/A N/A 0.885 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
36.50 31.23 1.12 3.59 clayey silt to silty clay -8.5 1.00 16 4,380 2,882 2,882 2.77 N/A N/A 0.877 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
37.50 45.32 1.30 2.87 sandy silt to clayey silt -9.5 1.66 30 4,500 2,940 2,940 2.23 1.75 108.29 0.869 0.866 0.389 0.198 0.526 YES 2.8 27.6 > 800 34.7 N/A 0.053 0.01 0.04
38.50 17.43 0.53 3.02 clayey silt to silty clay -10.5 1.00 9 4,620 2,998 2,998 2.94 N/A N/A 0.861 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
39.50 17.20 0.66 3.82 silty clay to clay -11.5 1.00 11 4,740 3,055 3,055 3.02 N/A N/A 0.852 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
40.50 29.65 1.07 3.63 clayey silt to silty clay -12.5 1.00 15 4,860 3,113 3,113 2.81 N/A N/A 0.844 N/A 0.386 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
41.50 84.55 2.06 2.44 sandy silt to clayey silt -13.5 1.00 34 4,980 3,170 3,170 2.31 1.97 132.35 0.836 0.836 0.384 0.296 0.767 YES 2.8 29.7 > 800 37.2 N/A 0.027 0.00 0.04
42.50 151.99 2.58 1.70 sand to silty sand -14.5 1.00 38 5,100 3,228 3,228 2.01 1.32 157.90 0.828 0.826 0.383 0.446 1.148 NO N/A N/A N/A 33.8 N/A 0.060 0.01 0.03
43.50 128.36 2.02 1.58 sand to silty sand -15.5 1.66 53 5,220 3,286 3,286 1.74 1.06 176.05 0.820 0.820 0.381 N/A N/A NO N/A N/A N/A 45.9 N/A 0.000 0.00 0.03
44.50 39.48 1.53 3.87 clayey silt to silty clay -16.5 1.00 20 5,340 3,343 3,343 2.75 N/A N/A 0.812 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
45.50 98.35 2.21 2.25 silty sand to sandy silt -17.5 1.00 33 5,460 3,401 3,401 2.25 1.79 134.76 0.804 0.819 0.377 0.308 0.796 YES 2.8 27.9 > 800 35.2 N/A 0.047 0.01 0.02
46.50 169.84 3.40 2.00 silty sand to sandy silt -18.5 1.00 57 5,580 3,458 3,458 2.05 1.36 176.17 0.795 0.803 0.375 N/A N/A NO N/A N/A N/A 56.7 N/A 0.000 0.00 0.02
47.50 102.01 2.19 2.15 silty sand to sandy silt -19.5 1.00 34 5,700 3,516 3,516 2.23 1.73 133.43 0.787 0.807 0.373 0.301 0.776 YES 2.8 28.4 > 800 35.8 N/A 0.040 0.00 0.02
48.50 110.18 2.31 2.10 silty sand to sandy silt -20.5 1.00 37 5,820 3,574 3,574 2.20 1.66 136.84 0.779 0.796 0.371 0.318 0.814 YES 2.8 30.3 > 800 38.0 N/A 0.019 0.00 0.02
49.50 120.25 2.29 1.91 silty sand to sandy silt -21.5 1.00 40 5,940 3,631 3,631 2.14 1.54 137.29 0.771 0.788 0.369 0.321 0.817 YES 2.8 32.5 > 800 40.7 N/A 0.000 0.00 0.02
50.50 77.28 2.23 2.89 sandy silt to clayey silt -22.5 1.66 51 6,060 3,689 3,689 2.10 1.45 136.73 0.763 0.783 0.367 0.318 0.809 YES 2.8 40.5 > 800 50.2 N/A 0.000 0.00 0.02
51.50 30.04 2.00 6.67 clay -23.5 1.00 30 6,180 3,746 3,746 3.03 N/A N/A 0.755 N/A 0.364 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
52.50 235.56 2.31 0.98 sand -24.5 1.00 47 6,300 3,804 3,804 1.74 1.06 181.43 0.747 0.773 0.362 N/A N/A NO N/A N/A N/A 34.2 N/A 0.053 0.01 0.01
53.50 331.66 3.92 1.18 sand -25.5 1.00 66 6,420 3,862 3,862 1.70 1.03 246.95 0.739 0.769 0.359 N/A N/A NO N/A N/A N/A 47.7 N/A 0.000 0.00 0.01
54.50 251.07 3.05 1.22 sand -26.5 1.00 50 6,540 3,919 3,919 1.79 1.10 196.94 0.730 0.764 0.356 N/A N/A NO N/A N/A N/A 35.9 N/A 0.037 0.00 0.01
55.50 148.38 1.57 1.06 sand -27.5 1.66 49 6,660 3,977 3,977 1.60 1.00 174.22 0.722 0.760 0.354 N/A N/A NO N/A N/A N/A 34.8 N/A 0.046 0.01 0.00
56.50 36.00 1.68 4.68 silty clay to clay -28.5 1.00 24 6,780 4,034 4,034 2.88 N/A N/A 0.714 N/A 0.351 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
57.50 31.38 1.69 5.43 clay -29.5 1.00 31 6,900 4,092 4,092 2.98 N/A N/A 0.706 N/A 0.348 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
58.50 46.45 2.64 5.72 clay -30.5 1.66 77 7,020 4,150 4,150 2.54 3.00 133.54 0.698 0.747 0.345 0.301 0.778 YES 5.0 58.4 > 800 N/A N/A 0.000 0.00 0.00
59.50 23.21 0.98 4.29 silty clay to clay -31.5 1.00 15 7,140 4,207 4,207 3.03 N/A N/A 0.690 N/A 0.342 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
60.50 29.12 1.55 5.42 clay -32.5 1.00 29 7,260 4,265 4,265 3.02 N/A N/A 0.682 N/A 0.339 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-015 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 29.50 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 13.50 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 13.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 12.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.68 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.02 inches <--- Dry or Unsaturated Sands

Total: 0.70 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 161.92 0.58 0.36 sand 28.5 1.00 32 60 60 60 0.92 1.00 934.87 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 55.1 0.015 0.000 0.00 0.70
1.50 251.39 1.32 0.53 sand 27.5 1.66 83 180 180 180 0.79 1.00 1,387.45 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 141.5 0.019 0.000 0.00 0.70
2.50 90.48 1.72 1.90 silty sand to sandy silt 26.5 1.66 50 300 300 300 1.56 1.00 386.79 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 106.9 0.026 0.000 0.00 0.70
3.50 31.54 1.41 4.47 silty clay to clay 25.5 1.00 21 420 420 420 2.48 2.69 185.27 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.70
4.50 34.83 1.47 4.23 silty clay to clay 24.5 1.00 23 540 540 540 2.47 2.64 177.21 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.70
5.50 21.19 0.73 3.45 clayey silt to silty clay 23.5 1.00 11 660 660 660 2.60 3.30 121.66 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.70
6.50 25.34 0.78 3.09 clayey silt to silty clay 22.5 1.00 13 780 780 780 2.53 2.94 119.29 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.70
7.50 19.01 0.78 4.10 silty clay to clay 21.5 1.00 13 900 900 900 2.67 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.70
8.50 36.03 0.73 2.03 sandy silt to clayey silt 20.5 1.00 14 1,020 1,020 1,020 2.34 2.08 105.15 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A 29.2 N/A N/A N/A 0.70
9.50 40.76 0.74 1.81 sandy silt to clayey silt 19.5 1.00 16 1,140 1,140 1,140 2.28 1.90 102.61 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 30.9 N/A N/A N/A 0.70
10.50 66.86 0.66 0.98 sand to silty sand 18.5 1.00 17 1,260 1,260 1,260 1.97 1.26 105.98 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A 24.6 0.084 0.119 0.01 0.69
11.50 70.63 0.69 0.98 sand to silty sand 17.5 1.66 29 1,380 1,380 1,380 1.65 1.01 141.69 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 39.4 0.075 0.060 0.01 0.68
12.50 23.26 0.39 1.69 sandy silt to clayey silt 16.5 1.66 15 1,500 1,500 1,500 2.20 1.67 74.38 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A 26.3 N/A N/A N/A 0.68
13.50 7.89 0.14 1.71 clayey silt to silty clay 15.5 1.00 4 1,620 1,620 1,620 2.92 N/A N/A 0.969 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
14.50 8.58 0.13 1.52 clayey silt to silty clay 14.5 1.00 4 1,740 1,678 1,678 2.87 N/A N/A 0.966 N/A 0.293 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
15.50 6.79 0.14 2.03 silty clay to clay 13.5 1.00 5 1,860 1,735 1,735 3.04 N/A N/A 0.964 N/A 0.302 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
16.50 6.60 0.12 1.85 silty clay to clay 12.5 1.00 4 1,980 1,793 1,793 3.04 N/A N/A 0.962 N/A 0.311 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
17.50 9.70 0.26 2.74 silty clay to clay 11.5 1.00 6 2,100 1,850 1,850 2.99 N/A N/A 0.959 N/A 0.318 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
18.50 15.96 0.66 4.14 clay 10.5 1.00 16 2,220 1,908 1,908 2.92 N/A N/A 0.957 N/A 0.326 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
19.50 12.73 0.47 3.71 silty clay to clay 9.5 1.00 8 2,340 1,966 1,966 2.98 N/A N/A 0.955 N/A 0.332 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
20.50 13.37 0.48 3.62 silty clay to clay 8.5 1.00 9 2,460 2,023 2,023 2.97 N/A N/A 0.952 N/A 0.339 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
21.50 13.70 0.47 3.48 silty clay to clay 7.5 1.00 9 2,580 2,081 2,081 2.96 N/A N/A 0.950 N/A 0.344 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
22.50 12.09 0.44 3.72 clay 6.5 1.00 12 2,700 2,138 2,138 3.03 N/A N/A 0.948 N/A 0.350 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
23.50 13.69 0.36 2.71 clayey silt to silty clay 5.5 1.00 7 2,820 2,196 2,196 2.91 N/A N/A 0.945 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
24.50 15.54 0.59 3.85 silty clay to clay 4.5 1.00 10 2,940 2,254 2,254 2.96 N/A N/A 0.943 N/A 0.360 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.68
25.50 62.66 0.91 1.46 silty sand to sandy silt 3.5 1.00 21 3,060 2,311 2,311 2.20 1.67 97.40 0.941 0.953 0.364 0.166 0.518 YES 2.8 22.2 > 800 28.3 N/A 0.132 0.02 0.66
26.50 46.84 1.04 2.22 sandy silt to clayey silt 2.5 1.00 19 3,180 2,369 2,369 2.42 2.41 103.72 0.938 0.949 0.368 0.184 0.564 YES 2.8 20.0 > 800 25.7 N/A 0.734 0.09 0.57
27.50 33.26 0.86 2.60 sandy silt to clayey silt 1.5 1.00 13 3,300 2,426 2,426 2.61 N/A N/A 0.936 N/A 0.372 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.57
28.50 54.30 0.90 1.66 silty sand to sandy silt 0.5 1.00 18 3,420 2,484 2,484 2.30 1.94 94.76 0.934 0.937 0.376 0.159 0.473 YES 2.8 19.0 > 800 24.5 N/A 1.067 0.13 0.45
29.50 74.54 1.22 1.63 silty sand to sandy silt -0.5 1.00 25 3,540 2,542 2,542 2.19 1.65 108.85 0.931 0.919 0.379 0.200 0.578 YES 2.8 24.8 > 800 31.4 N/A 0.083 0.01 0.44
30.50 61.92 1.31 2.12 silty sand to sandy silt -1.5 1.00 21 3,660 2,599 2,599 2.33 2.05 111.62 0.926 0.920 0.381 0.209 0.602 YES 2.8 20.9 > 800 26.7 N/A 0.569 0.07 0.37
31.50 44.55 1.00 2.25 sandy silt to clayey silt -2.5 1.00 18 3,780 2,657 2,657 2.46 2.60 100.39 0.918 0.920 0.382 0.174 0.500 YES 2.8 18.3 > 800 23.6 N/A 1.165 0.14 0.23
32.50 28.50 1.11 3.92 silty clay to clay -3.5 1.00 19 3,900 2,714 2,714 2.80 N/A N/A 0.909 N/A 0.382 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.23
33.50 56.33 1.55 2.75 sandy silt to clayey silt -4.5 1.00 23 4,020 2,772 2,772 2.45 2.53 121.24 0.901 0.898 0.382 0.246 0.689 YES 2.8 21.9 > 800 28.0 N/A 0.296 0.04 0.19
34.50 101.91 1.86 1.83 silty sand to sandy silt -5.5 1.66 56 4,140 2,830 2,830 1.83 1.13 160.09 0.893 0.870 0.382 N/A N/A NO N/A N/A N/A 61.7 N/A 0.000 0.00 0.19
35.50 50.02 1.11 2.23 sandy silt to clayey silt -6.5 1.00 20 4,260 2,887 2,887 2.44 2.47 102.94 0.885 0.894 0.382 0.181 0.506 YES 2.8 19.5 > 800 25.0 N/A 1.042 0.12 0.07
36.50 33.74 1.15 3.42 clayey silt to silty clay -7.5 1.00 17 4,380 2,945 2,945 2.73 N/A N/A 0.877 N/A 0.381 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
37.50 18.82 0.63 3.37 clayey silt to silty clay -8.5 1.00 9 4,500 3,002 3,002 2.94 N/A N/A 0.869 N/A 0.381 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
38.50 58.96 1.51 2.57 sandy silt to clayey silt -9.5 1.00 24 4,620 3,060 3,060 2.43 2.46 117.03 0.861 0.870 0.380 0.229 0.625 YES 2.8 21.9 > 800 27.9 N/A 0.270 0.03 0.04
39.50 59.80 1.10 1.84 silty sand to sandy silt -10.5 1.66 33 4,740 3,118 3,118 2.02 1.33 105.58 0.852 0.843 0.379 0.189 0.502 YES 2.8 29.2 > 800 36.7 N/A 0.032 0.00 0.03
40.50 22.92 0.46 2.01 sandy silt to clayey silt -11.5 1.00 9 4,860 3,175 3,175 2.75 N/A N/A 0.844 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
41.50 24.80 0.34 1.38 sandy silt to clayey silt -12.5 1.00 10 4,980 3,233 3,233 2.64 N/A N/A 0.836 N/A 0.377 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
42.50 28.44 0.89 3.13 clayey silt to silty clay -13.5 1.00 14 5,100 3,290 3,290 2.80 N/A N/A 0.828 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
43.50 34.27 1.47 4.31 silty clay to clay -14.5 1.00 23 5,220 3,348 3,348 2.83 N/A N/A 0.820 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
44.50 93.32 1.87 2.00 silty sand to sandy silt -15.5 1.00 31 5,340 3,406 3,406 2.23 1.74 124.22 0.812 0.823 0.372 0.258 0.681 YES 2.8 26.6 > 800 33.6 N/A 0.061 0.01 0.02
45.50 119.44 2.04 1.71 silty sand to sandy silt -16.5 1.66 66 5,460 3,463 3,463 1.79 1.10 165.33 0.804 0.803 0.371 N/A N/A NO N/A N/A N/A 65.1 N/A 0.000 0.00 0.02
46.50 29.47 1.28 4.35 silty clay to clay -17.5 1.00 20 5,580 3,521 3,521 2.89 N/A N/A 0.795 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.02
47.50 76.15 1.76 2.32 silty sand to sandy silt -18.5 1.00 25 5,700 3,578 3,578 2.35 2.10 119.75 0.787 0.827 0.367 0.240 0.644 YES 2.8 21.8 > 800 27.8 N/A 0.160 0.02 0.01
48.50 190.29 3.19 1.68 sand to silty sand -19.5 1.00 48 5,820 3,636 3,636 1.96 1.25 176.83 0.779 0.787 0.365 N/A N/A NO N/A N/A N/A 39.5 N/A 0.005 0.00 0.01
49.50 170.87 3.15 1.85 sand to silty sand -20.5 1.00 43 5,940 3,694 3,694 2.03 1.34 168.07 0.771 0.782 0.363 N/A N/A NO N/A N/A N/A 35.4 N/A 0.042 0.01 0.00
50.50 202.31 3.36 1.66 sand to silty sand -21.5 1.00 51 6,060 3,751 3,751 1.94 1.23 182.35 0.763 0.778 0.361 N/A N/A NO N/A N/A N/A 41.2 N/A 0.000 0.00 0.00
51.50 137.26 3.81 2.78 silty sand to sandy silt -22.5 1.00 46 6,180 3,809 3,809 2.23 1.74 173.17 0.755 0.773 0.358 N/A N/A NO N/A N/A N/A 44.8 N/A 0.000 0.00 0.00
52.50 152.87 3.31 2.17 silty sand to sandy silt -23.5 1.00 51 6,300 3,866 3,866 2.12 1.49 163.70 0.747 0.768 0.356 N/A N/A NO N/A N/A N/A 49.0 N/A 0.000 0.00 0.00
53.50 259.26 3.77 1.46 sand to silty sand -24.5 1.00 65 6,420 3,924 3,924 1.84 1.13 209.96 0.739 0.764 0.353 N/A N/A NO N/A N/A N/A 51.0 N/A 0.000 0.00 0.00
54.50 264.63 4.43 1.67 sand to silty sand -25.5 1.00 66 6,540 3,982 3,982 1.88 1.17 219.42 0.730 0.759 0.351 N/A N/A NO N/A N/A N/A 51.6 N/A 0.000 0.00 0.00
55.50 287.19 4.15 1.45 sand to silty sand -26.5 1.00 72 6,660 4,039 4,039 1.81 1.11 225.07 0.722 0.755 0.348 N/A N/A NO N/A N/A N/A 55.4 N/A 0.000 0.00 0.00
56.50 331.34 2.69 0.81 sand -27.5 1.00 66 6,780 4,097 4,097 1.58 1.00 231.51 0.714 0.751 0.346 N/A N/A NO N/A N/A N/A 46.3 N/A 0.000 0.00 0.00
57.50 401.34 1.88 0.47 gravelly sand to sand -28.5 1.00 67 6,900 4,154 4,154 1.36 1.00 278.47 0.706 0.746 0.343 N/A N/A NO N/A N/A N/A 46.4 N/A 0.000 0.00 0.00
58.50 381.44 1.59 0.42 gravelly sand to sand -29.5 1.00 64 7,020 4,212 4,212 1.35 1.00 262.84 0.698 0.742 0.340 N/A N/A NO N/A N/A N/A 43.8 N/A 0.000 0.00 0.00
59.50 369.06 1.73 0.47 gravelly sand to sand -30.5 1.00 62 7,140 4,270 4,270 1.39 1.00 252.59 0.690 0.738 0.337 N/A N/A NO N/A N/A N/A 42.1 N/A 0.000 0.00 0.00
60.50 353.23 1.57 0.45 gravelly sand to sand -31.5 1.00 59 7,260 4,327 4,327 1.40 1.00 240.14 0.682 0.734 0.334 N/A N/A NO N/A N/A N/A 40.0 N/A 0.000 0.00 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-016 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 30.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 14.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 14.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 15.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.50 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.03 inches <--- Dry or Unsaturated Sands

Total: 0.53 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
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e
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0.50 251.78 1.03 0.41 gravelly sand to sand 29.0 1.00 42 60 60 60 0.89 1.00 1,453.63 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 71.3 0.014 0.000 0.00 0.53
1.50 155.84 1.61 1.03 sand 28.0 1.66 52 180 180 180 1.15 1.00 860.09 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 87.7 0.022 0.000 0.00 0.53
2.50 32.99 1.37 4.18 silty clay to clay 27.0 1.00 22 300 300 300 2.40 2.31 197.03 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
3.50 32.68 1.50 4.59 silty clay to clay 26.0 1.00 22 420 420 420 2.48 2.68 191.14 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
4.50 22.19 1.37 6.17 clay 25.0 1.00 22 540 540 540 2.63 N/A N/A 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
5.50 20.75 1.36 6.59 clay 24.0 1.00 21 660 660 660 2.72 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
6.50 30.86 1.69 5.49 clay 23.0 1.00 31 780 780 780 2.58 3.21 200.72 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
7.50 24.86 1.54 6.21 clay 22.0 1.00 25 900 900 900 2.71 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
8.50 53.76 2.03 3.81 clayey silt to silty clay 21.0 1.00 27 1,020 1,020 1,020 2.41 2.33 175.75 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.53
9.50 57.05 1.26 2.21 sandy silt to clayey silt 20.0 1.00 23 1,140 1,140 1,140 2.23 1.76 132.68 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A 41.3 N/A N/A N/A 0.53
10.50 70.54 0.89 1.27 silty sand to sandy silt 19.0 1.00 24 1,260 1,260 1,260 2.02 1.32 117.68 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A 40.5 0.071 0.000 0.00 0.53
11.50 65.30 0.63 0.96 sand to silty sand 18.0 1.00 16 1,380 1,380 1,380 1.98 1.28 100.63 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 23.1 0.090 0.136 0.02 0.51
12.50 40.98 0.68 1.65 silty sand to sandy silt 17.0 1.00 14 1,500 1,500 1,500 2.30 1.96 92.85 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A 23.9 0.092 0.134 0.02 0.50
13.50 58.01 0.57 0.98 silty sand to sandy silt 16.0 1.66 32 1,620 1,620 1,620 1.75 1.07 114.61 0.969 N/A 0.283 N/A N/A NO N/A N/A N/A 47.7 0.076 0.000 0.00 0.50
14.50 16.57 0.35 2.12 clayey silt to silty clay 15.0 1.00 8 1,740 1,709 1,709 2.70 N/A N/A 0.966 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
15.50 8.67 0.29 3.39 clay 14.0 1.00 9 1,860 1,766 1,766 3.07 N/A N/A 0.964 N/A 0.297 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
16.50 10.16 0.38 3.86 clay 13.0 1.00 10 1,980 1,824 1,824 3.05 N/A N/A 0.962 N/A 0.305 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
17.50 8.65 0.36 4.29 clay 12.0 1.00 9 2,100 1,882 1,882 3.15 N/A N/A 0.959 N/A 0.313 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
18.50 10.96 0.42 3.99 clay 11.0 1.00 11 2,220 1,939 1,939 3.05 N/A N/A 0.957 N/A 0.320 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
19.50 12.88 0.43 3.47 silty clay to clay 10.0 1.00 9 2,340 1,997 1,997 2.96 N/A N/A 0.955 N/A 0.327 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
20.50 15.05 0.50 3.40 silty clay to clay 9.0 1.00 10 2,460 2,054 2,054 2.91 N/A N/A 0.952 N/A 0.334 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
21.50 14.73 0.52 3.71 silty clay to clay 8.0 1.00 10 2,580 2,112 2,112 2.94 N/A N/A 0.950 N/A 0.339 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
22.50 11.90 0.42 3.76 clay 7.0 1.00 12 2,700 2,170 2,170 3.03 N/A N/A 0.948 N/A 0.345 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
23.50 17.13 0.71 4.39 clay 6.0 1.00 17 2,820 2,227 2,227 2.95 N/A N/A 0.945 N/A 0.350 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
24.50 13.81 0.56 4.23 clay 5.0 1.00 14 2,940 2,285 2,285 3.02 N/A N/A 0.943 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
25.50 13.42 0.38 2.97 silty clay to clay 4.0 1.00 9 3,060 2,342 2,342 2.95 N/A N/A 0.941 N/A 0.359 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
26.50 12.53 0.38 3.22 silty clay to clay 3.0 1.00 8 3,180 2,400 2,400 3.00 N/A N/A 0.938 N/A 0.364 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
27.50 33.50 1.06 3.21 clayey silt to silty clay 2.0 1.00 17 3,300 2,458 2,458 2.66 N/A N/A 0.936 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
28.50 44.78 1.72 3.85 clayey silt to silty clay 1.0 1.00 22 3,420 2,515 2,515 2.63 N/A N/A 0.934 N/A 0.371 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
29.50 34.57 1.17 3.40 clayey silt to silty clay 0.0 1.00 17 3,540 2,573 2,573 2.68 N/A N/A 0.931 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.50
30.50 66.16 0.96 1.45 silty sand to sandy silt -1.0 1.00 22 3,660 2,630 2,630 2.20 1.68 96.74 0.926 0.914 0.377 0.164 0.475 YES 2.8 22.0 > 800 28.1 N/A 0.187 0.02 0.48
31.50 49.90 1.13 2.27 sandy silt to clayey silt -2.0 1.00 20 3,780 2,688 2,688 2.43 2.44 104.94 0.918 0.912 0.377 0.187 0.540 YES 2.8 20.0 > 800 25.7 N/A 0.875 0.11 0.37
32.50 61.38 1.12 1.84 silty sand to sandy silt -3.0 1.00 20 3,900 2,746 2,746 2.30 1.96 102.66 0.909 0.905 0.378 0.181 0.516 YES 2.8 20.3 > 800 26.0 N/A 0.778 0.09 0.28
33.50 50.64 1.11 2.21 sandy silt to clayey silt -4.0 1.00 20 4,020 2,803 2,803 2.42 2.41 103.28 0.901 0.901 0.378 0.182 0.518 YES 2.8 19.9 > 800 25.5 N/A 0.929 0.11 0.17
34.50 32.64 1.32 4.08 silty clay to clay -5.0 1.00 22 4,140 2,861 2,861 2.78 N/A N/A 0.893 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
35.50 25.92 0.96 3.78 silty clay to clay -6.0 1.00 17 4,260 2,918 2,918 2.84 N/A N/A 0.885 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
36.50 67.46 2.38 3.52 clayey silt to silty clay -7.0 1.66 56 4,380 2,976 2,976 2.17 1.59 145.60 0.877 0.853 0.377 0.367 0.989 YES 2.8 48.6 > 800 N/A N/A 0.000 0.00 0.17
37.50 25.50 0.81 3.17 clayey silt to silty clay -8.0 1.00 13 4,500 3,034 3,034 2.82 N/A N/A 0.869 N/A 0.377 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
38.50 38.53 1.33 3.49 clayey silt to silty clay -9.0 1.00 19 4,620 3,091 3,091 2.70 N/A N/A 0.861 N/A 0.376 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
39.50 24.51 0.90 3.74 silty clay to clay -10.0 1.00 16 4,740 3,149 3,149 2.88 N/A N/A 0.852 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
40.50 55.29 1.98 3.59 clayey silt to silty clay -11.0 1.00 28 4,860 3,206 3,206 2.60 3.32 128.74 0.844 0.848 0.374 0.278 0.752 YES 2.8 24.6 > 800 N/A N/A 0.000 0.00 0.17
41.50 40.63 1.35 3.33 clayey silt to silty clay -12.0 1.66 34 4,980 3,264 3,264 2.33 2.05 107.75 0.836 0.828 0.373 0.196 0.520 YES 2.8 29.1 > 800 N/A N/A 0.000 0.00 0.17
42.50 18.05 0.69 3.96 silty clay to clay -13.0 1.00 12 5,100 3,322 3,322 3.02 N/A N/A 0.828 N/A 0.372 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
43.50 18.73 0.62 3.45 silty clay to clay -14.0 1.00 12 5,220 3,379 3,379 2.98 N/A N/A 0.820 N/A 0.370 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
44.50 35.11 1.21 3.50 clayey silt to silty clay -15.0 1.00 18 5,340 3,437 3,437 2.76 N/A N/A 0.812 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
45.50 57.95 1.55 2.69 sandy silt to clayey silt -16.0 1.00 23 5,460 3,494 3,494 2.48 2.65 116.02 0.804 0.839 0.367 0.225 0.614 YES 2.8 20.3 > 800 26.0 N/A 0.559 0.07 0.10
46.50 87.77 1.33 1.52 silty sand to sandy silt -17.0 1.00 29 5,580 3,552 3,552 2.17 1.61 105.73 0.795 0.817 0.366 0.190 0.506 YES 2.8 24.8 > 800 31.3 N/A 0.080 0.01 0.09
47.50 78.44 1.86 2.37 sandy silt to clayey silt -18.0 1.00 31 5,700 3,610 3,610 2.34 2.10 122.49 0.787 0.807 0.364 0.251 0.664 YES 2.8 26.2 > 800 33.0 N/A 0.064 0.01 0.08
48.50 43.72 1.12 2.60 sandy silt to clayey silt -19.0 1.00 17 5,820 3,667 3,667 2.62 N/A N/A 0.779 N/A 0.362 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
49.50 205.01 2.06 1.00 sand -20.0 1.00 41 5,940 3,725 3,725 1.78 1.09 164.41 0.771 0.780 0.360 N/A N/A NO N/A N/A N/A 30.0 N/A 0.090 0.01 0.07
50.50 246.69 2.46 1.00 sand -21.0 1.00 49 6,060 3,782 3,782 1.73 1.05 189.22 0.763 0.775 0.358 N/A N/A NO N/A N/A N/A 35.9 N/A 0.037 0.00 0.07
51.50 208.05 2.25 1.08 sand -22.0 1.00 42 6,180 3,840 3,840 1.81 1.11 166.85 0.755 0.770 0.355 N/A N/A NO N/A N/A N/A 30.0 N/A 0.089 0.01 0.06
52.50 170.63 2.15 1.26 sand to silty sand -23.0 1.00 43 6,300 3,898 3,898 1.92 1.21 147.42 0.747 0.766 0.353 0.378 0.978 YES 1.3 31.9 > 800 34.5 N/A 0.048 0.01 0.05
53.50 125.07 1.84 1.48 sand to silty sand -24.0 1.00 31 6,420 3,955 3,955 2.07 1.40 124.33 0.739 0.786 0.351 0.259 0.692 YES 1.3 23.6 > 800 25.8 N/A 0.199 0.02 0.03
54.50 74.10 1.91 2.58 sandy silt to clayey silt -25.0 1.66 49 6,540 4,013 4,013 2.09 1.44 124.63 0.730 0.757 0.348 0.260 0.674 YES 2.8 37.4 > 800 46.6 N/A 0.000 0.00 0.03
55.50 35.50 1.68 4.83 clay -26.0 1.00 36 6,660 4,070 4,070 2.90 N/A N/A 0.722 N/A 0.346 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.03
56.50 187.94 1.71 0.91 sand -27.0 1.00 38 6,780 4,128 4,128 1.80 1.11 144.75 0.714 0.757 0.343 0.362 0.953 YES 0.0 26.2 > 800 26.2 N/A 0.181 0.02 0.00
57.50 364.06 2.31 0.64 gravelly sand to sand -28.0 1.00 61 6,900 4,186 4,186 1.48 1.00 251.66 0.706 0.744 0.340 N/A N/A NO N/A N/A N/A 41.9 N/A 0.000 0.00 0.00
58.50 263.99 1.74 0.66 sand -29.0 1.66 87 7,020 4,243 4,243 1.29 1.00 300.09 0.698 0.740 0.338 N/A N/A NO N/A N/A N/A 60.0 N/A 0.000 0.00 0.00
59.50 112.01 2.21 1.98 silty sand to sandy silt -30.0 1.00 37 7,140 4,301 4,301 2.20 1.68 128.02 0.690 0.748 0.335 0.275 0.733 YES 2.8 28.3 > 800 35.6 N/A 0.036 0.00 0.00
60.50 61.21 2.07 3.41 clayey silt to silty clay -31.0 1.00 31 7,260 4,358 4,358 2.63 N/A N/A 0.682 N/A 0.332 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-018 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 43.50 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 27.50 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 27.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 10.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.24 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.08 inches <--- Dry or Unsaturated Sands

Total: 0.32 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 20.27 0.17 0.84 sandy silt to clayey silt 42.5 1.00 8 60 60 60 1.81 1.11 130.33 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 21.5 N/A N/A N/A 0.32
1.50 159.00 0.81 0.51 sand 41.5 1.66 53 180 180 180 0.88 1.00 877.52 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 89.5 0.022 0.000 0.00 0.32
2.50 23.38 1.00 4.29 silty clay to clay 40.5 1.00 16 300 300 300 2.51 2.82 170.01 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
3.50 31.66 1.08 3.42 clayey silt to silty clay 39.5 1.00 16 420 420 420 2.40 2.30 158.93 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
4.50 18.74 0.76 4.06 silty clay to clay 38.5 1.00 12 540 540 540 2.55 3.03 151.81 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
5.50 87.92 1.89 2.15 silty sand to sandy silt 37.5 1.00 29 660 660 660 2.02 1.32 202.52 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 64.8 0.045 0.000 0.00 0.32
6.50 51.90 1.72 3.31 clayey silt to silty clay 36.5 1.00 26 780 780 780 2.33 2.06 170.92 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
7.50 28.26 1.43 5.07 clay 35.5 1.00 28 900 900 900 2.61 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
8.50 24.56 1.20 4.92 clay 34.5 1.00 25 1,020 1,020 1,020 2.67 N/A N/A 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
9.50 47.39 1.85 3.91 clayey silt to silty clay 33.5 1.00 24 1,140 1,140 1,140 2.47 2.61 164.04 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
10.50 50.12 2.21 4.42 silty clay to clay 32.5 1.00 33 1,260 1,260 1,260 2.51 2.80 177.06 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
11.50 102.52 2.85 2.78 sandy silt to clayey silt 31.5 1.00 41 1,380 1,380 1,380 2.16 1.58 195.06 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A 64.2 N/A N/A N/A 0.32
12.50 63.49 2.52 3.99 clayey silt to silty clay 30.5 1.00 32 1,500 1,500 1,500 2.43 2.44 178.74 0.971 N/A 0.284 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
13.50 53.18 2.04 3.85 clayey silt to silty clay 29.5 1.00 27 1,620 1,620 1,620 2.48 2.68 158.41 0.969 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
14.50 42.49 1.78 4.22 silty clay to clay 28.5 1.00 28 1,740 1,740 1,740 2.59 3.27 148.97 0.966 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
15.50 40.34 1.53 3.82 clayey silt to silty clay 27.5 1.00 20 1,860 1,860 1,860 2.59 3.25 135.93 0.964 N/A 0.282 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
16.50 33.03 1.67 5.08 clay 26.5 1.00 33 1,980 1,980 1,980 2.75 N/A N/A 0.962 N/A 0.281 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.32
17.50 148.71 1.24 0.84 sand 25.5 1.00 30 2,100 2,100 2,100 1.74 1.06 154.38 0.959 N/A 0.281 N/A N/A NO N/A N/A N/A 29.0 0.100 0.115 0.01 0.31
18.50 80.18 1.33 1.66 silty sand to sandy silt 24.5 1.00 27 2,220 2,220 2,220 2.15 1.55 117.86 0.957 N/A 0.280 N/A N/A NO N/A N/A N/A 35.4 0.095 0.086 0.01 0.30
19.50 54.51 1.11 2.04 silty sand to sandy silt 23.5 1.00 18 2,340 2,340 2,340 2.34 2.10 105.59 0.955 N/A 0.279 N/A N/A NO N/A N/A N/A 25.2 0.109 0.149 0.02 0.28
20.50 46.65 1.62 3.48 clayey silt to silty clay 22.5 1.66 39 2,460 2,460 2,460 2.25 1.79 124.33 0.952 N/A 0.279 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
21.50 18.50 0.86 4.68 clay 21.5 1.00 19 2,580 2,580 2,580 2.98 N/A N/A 0.950 N/A 0.278 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
22.50 16.39 0.58 3.58 silty clay to clay 20.5 1.00 11 2,700 2,700 2,700 2.97 N/A N/A 0.948 N/A 0.277 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
23.50 14.89 0.49 3.35 silty clay to clay 19.5 1.00 10 2,820 2,820 2,820 3.00 N/A N/A 0.945 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
24.50 30.99 0.70 2.26 sandy silt to clayey silt 18.5 1.00 12 2,940 2,940 2,940 2.64 N/A N/A 0.943 N/A 0.276 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
25.50 55.67 0.66 1.19 silty sand to sandy silt 17.5 1.00 19 3,060 3,060 3,060 2.24 1.77 79.46 0.941 N/A 0.275 N/A N/A NO N/A N/A N/A 23.0 0.125 0.191 0.02 0.26
26.50 43.42 0.50 1.16 silty sand to sandy silt 16.5 1.66 24 3,180 3,180 3,180 2.02 1.33 75.86 0.938 N/A 0.274 N/A N/A NO N/A N/A N/A 27.8 0.119 0.145 0.02 0.24
27.50 9.28 0.34 3.71 clay 15.5 1.00 9 3,300 3,300 3,300 3.25 N/A N/A 0.936 N/A 0.274 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
28.50 11.01 0.34 3.20 silty clay to clay 14.5 1.00 7 3,420 3,358 3,358 3.15 N/A N/A 0.934 N/A 0.278 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
29.50 8.99 0.31 3.53 clay 13.5 1.00 9 3,540 3,415 3,415 3.26 N/A N/A 0.931 N/A 0.282 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
30.50 13.16 0.31 2.48 clayey silt to silty clay 12.5 1.00 7 3,660 3,473 3,473 3.03 N/A N/A 0.926 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.24
31.50 56.70 0.97 1.72 silty sand to sandy silt 11.5 1.00 19 3,780 3,530 3,530 2.35 2.13 90.90 0.918 0.852 0.287 0.150 0.530 YES 2.8 17.0 > 800 22.1 N/A 0.393 0.05 0.19
32.50 124.39 0.94 0.76 sand 10.5 1.66 41 3,900 3,588 3,588 1.56 1.00 153.77 0.909 0.792 0.289 0.418 1.365 NO N/A N/A N/A 30.8 N/A 0.063 0.01 0.19
33.50 32.85 0.77 2.36 sandy silt to clayey silt 9.5 1.66 22 4,020 3,646 3,646 2.32 2.03 81.79 0.901 0.835 0.291 0.131 0.448 YES 2.8 18.9 > 800 24.3 N/A 0.148 0.02 0.17
34.50 12.35 0.17 1.43 clayey silt to silty clay 8.5 1.00 6 4,140 3,703 3,703 2.95 N/A N/A 0.893 N/A 0.292 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
35.50 10.95 0.19 1.87 clayey silt to silty clay 7.5 1.00 5 4,260 3,761 3,761 3.06 N/A N/A 0.885 N/A 0.293 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
36.50 13.59 0.34 2.64 clayey silt to silty clay 6.5 1.00 7 4,380 3,818 3,818 3.06 N/A N/A 0.877 N/A 0.294 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
37.50 11.03 0.34 3.34 silty clay to clay 5.5 1.00 7 4,500 3,876 3,876 3.20 N/A N/A 0.869 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
38.50 11.42 0.30 2.76 silty clay to clay 4.5 1.00 8 4,620 3,934 3,934 3.15 N/A N/A 0.861 N/A 0.296 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
39.50 14.41 0.34 2.46 clayey silt to silty clay 3.5 1.00 7 4,740 3,991 3,991 3.03 N/A N/A 0.852 N/A 0.296 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
40.50 20.51 0.61 3.11 clayey silt to silty clay 2.5 1.00 10 4,860 4,049 4,049 2.96 N/A N/A 0.844 N/A 0.296 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
41.50 29.18 1.05 3.73 clayey silt to silty clay 1.5 1.00 15 4,980 4,106 4,106 2.88 N/A N/A 0.836 N/A 0.297 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
42.50 38.18 1.81 4.81 clay 0.5 1.00 38 5,100 4,164 4,164 2.87 N/A N/A 0.828 N/A 0.297 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.17
43.50 165.31 1.79 1.08 sand -0.5 1.00 33 5,220 4,222 4,222 1.90 1.18 134.74 0.820 0.765 0.297 0.307 0.947 YES 0.0 22.8 > 800 22.8 N/A 0.379 0.05 0.12
44.50 249.88 1.66 0.66 sand -1.5 1.00 50 5,340 4,279 4,279 1.62 1.00 170.83 0.812 0.738 0.296 N/A N/A NO N/A N/A N/A 34.2 N/A 0.041 0.00 0.12
45.50 243.48 1.33 0.55 sand -2.5 1.00 49 5,460 4,337 4,337 1.58 1.00 165.35 0.804 0.734 0.296 N/A N/A NO N/A N/A N/A 33.1 N/A 0.048 0.01 0.11
46.50 219.11 1.54 0.70 sand -3.5 1.66 73 5,580 4,394 4,394 1.38 1.00 244.75 0.795 0.730 0.295 N/A N/A NO N/A N/A N/A 49.0 N/A 0.000 0.00 0.11
47.50 51.31 1.87 3.66 clayey silt to silty clay -4.5 1.00 26 5,700 4,452 4,452 2.71 N/A N/A 0.787 N/A 0.295 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.11
48.50 77.38 2.08 2.70 sandy silt to clayey silt -5.5 1.00 31 5,820 4,510 4,510 2.42 2.40 123.88 0.779 0.758 0.294 0.257 0.789 YES 2.8 23.4 > 800 29.7 N/A 0.071 0.01 0.10
49.50 167.70 2.15 1.28 sand to silty sand -6.5 1.00 42 5,940 4,567 4,567 1.95 1.24 137.89 0.771 0.722 0.293 0.324 0.950 YES 1.3 29.1 > 800 31.6 N/A 0.058 0.01 0.10
50.50 133.01 1.76 1.32 sand to silty sand -7.5 1.66 55 6,060 4,625 4,625 1.73 1.06 153.07 0.763 0.715 0.292 0.414 1.206 NO N/A N/A N/A 40.4 N/A 0.000 0.00 0.10
51.50 27.72 0.90 3.27 clayey silt to silty clay -8.5 1.00 14 6,180 4,682 4,682 2.91 N/A N/A 0.755 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
52.50 21.29 0.76 3.66 silty clay to clay -9.5 1.00 14 6,300 4,740 4,740 3.04 N/A N/A 0.747 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
53.50 92.42 1.97 2.14 silty sand to sandy silt -10.5 1.00 31 6,420 4,798 4,798 2.31 1.97 117.49 0.739 0.746 0.289 0.231 0.711 YES 2.8 22.7 > 800 28.9 N/A 0.076 0.01 0.09
54.50 65.70 1.38 2.09 silty sand to sandy silt -11.5 1.66 36 6,540 4,855 4,855 2.10 1.46 102.06 0.730 0.726 0.288 0.179 0.538 YES 2.8 26.1 > 800 32.9 N/A 0.048 0.01 0.08
55.50 16.62 0.77 4.72 clay -12.5 1.00 17 6,660 4,913 4,913 3.22 N/A N/A 0.722 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
56.50 17.82 0.86 4.98 clay -13.5 1.00 18 6,780 4,970 4,970 3.21 N/A N/A 0.714 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
57.50 20.74 0.91 4.60 clay -14.5 1.00 21 6,900 5,028 5,028 3.13 N/A N/A 0.706 N/A 0.283 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
58.50 70.06 1.38 1.98 silty sand to sandy silt -15.5 1.00 23 7,020 5,086 5,086 2.39 2.26 99.31 0.698 0.765 0.282 0.171 0.554 YES 2.8 17.4 > 800 22.6 N/A 0.212 0.03 0.06
59.50 173.95 1.99 1.14 sand -16.5 1.00 35 7,140 5,143 5,143 1.93 1.22 131.86 0.690 0.719 0.280 0.293 0.898 YES 0.0 21.7 > 800 21.7 N/A 0.369 0.04 0.01
60.50 135.47 1.82 1.34 sand to silty sand -17.5 1.00 34 7,260 5,201 5,201 2.06 1.38 116.26 0.682 0.720 0.278 0.226 0.698 YES 1.3 22.3 > 800 24.5 N/A 0.102 0.01 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-020 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 28.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 12.00 ft below ground surface        
  GWT Elev.  For Design 16.00   GWT Depth  For Design, Zwd = 12.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 13.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.15 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.15 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth
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(ft)

Average
Cone Tip
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Total
Vert.
Stress

σv (psf)
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Shear
Strain

γc (%)

Vol.
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 εv (%)

Layer
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t
Si (in.)
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e
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Profile

(in.)
0.50 196.33 0.97 0.49 sand 27.0 1.00 39 60 60 60 1.00 1.00 1,133.51 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 66.8 0.014 0.000 0.00 0.15
1.50 169.44 1.37 0.81 sand 26.0 1.66 56 180 180 180 1.04 1.00 935.14 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 95.4 0.021 0.000 0.00 0.15
2.50 49.80 1.66 3.33 clayey silt to silty clay 25.0 1.66 41 300 300 300 1.90 1.19 253.90 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
3.50 18.51 0.84 4.53 clay 24.0 1.00 19 420 420 420 2.53 2.94 175.09 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
4.50 17.15 0.64 3.71 silty clay to clay 23.0 1.00 11 540 540 540 2.55 3.03 138.65 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
5.50 20.57 0.70 3.42 clayey silt to silty clay 22.0 1.00 10 660 660 660 2.52 2.85 134.50 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
6.50 22.89 0.92 4.04 silty clay to clay 21.0 1.00 15 780 780 780 2.57 3.16 146.53 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
7.50 25.38 0.83 3.26 clayey silt to silty clay 20.0 1.00 13 900 900 900 2.57 3.16 119.41 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
8.50 25.48 0.79 3.10 clayey silt to silty clay 19.0 1.00 13 1,020 1,020 1,020 2.58 3.18 113.58 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
9.50 15.30 0.47 3.05 clayey silt to silty clay 18.0 1.00 8 1,140 1,140 1,140 2.72 N/A N/A 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
10.50 8.07 0.26 3.20 clay 17.0 1.00 8 1,260 1,260 1,260 2.99 N/A N/A 0.976 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
11.50 10.30 0.46 4.49 clay 16.0 1.00 10 1,380 1,380 1,380 3.01 N/A N/A 0.973 N/A 0.285 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
12.50 18.33 0.73 3.96 silty clay to clay 15.0 1.00 12 1,500 1,469 1,469 2.79 N/A N/A 0.971 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.15
13.50 66.38 0.76 1.14 sand to silty sand 14.0 1.00 17 1,620 1,526 1,526 2.04 1.36 103.23 0.969 1.000 0.301 0.182 0.723 YES 1.3 20.3 > 800 22.4 N/A 0.543 0.07 0.08
14.50 47.63 0.79 1.65 silty sand to sandy silt 13.0 1.66 26 1,740 1,584 1,584 1.95 1.24 110.15 0.966 1.000 0.310 0.204 0.785 YES 2.8 32.3 > 800 40.4 N/A 0.000 0.00 0.08
15.50 9.47 0.28 2.92 silty clay to clay 12.0 1.00 6 1,860 1,642 1,642 2.98 N/A N/A 0.964 N/A 0.319 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
16.50 9.80 0.21 2.14 clayey silt to silty clay 11.0 1.00 5 1,980 1,699 1,699 2.90 N/A N/A 0.962 N/A 0.328 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
17.50 10.68 0.22 2.02 clayey silt to silty clay 10.0 1.00 5 2,100 1,757 1,757 2.87 N/A N/A 0.959 N/A 0.335 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
18.50 9.99 0.30 3.02 silty clay to clay 9.0 1.00 7 2,220 1,814 1,814 3.00 N/A N/A 0.957 N/A 0.342 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
19.50 8.66 0.27 3.09 silty clay to clay 8.0 1.00 6 2,340 1,872 1,872 3.07 N/A N/A 0.955 N/A 0.349 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
20.50 7.77 0.24 3.04 clay 7.0 1.00 8 2,460 1,930 1,930 3.12 N/A N/A 0.952 N/A 0.355 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
21.50 14.86 0.51 3.46 silty clay to clay 6.0 1.00 10 2,580 1,987 1,987 2.92 N/A N/A 0.950 N/A 0.361 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
22.50 22.08 1.00 4.54 clay 5.0 1.00 22 2,700 2,045 2,045 2.86 N/A N/A 0.948 N/A 0.366 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.08
23.50 50.40 1.61 3.21 sandy silt to clayey silt 4.0 1.00 20 2,820 2,102 2,102 2.49 2.70 132.78 0.945 0.984 0.371 0.298 0.942 YES 2.8 22.5 > 800 28.6 N/A 0.136 0.02 0.07
24.50 56.06 1.62 2.89 sandy silt to clayey silt 3.0 1.00 22 2,940 2,160 2,160 2.43 2.42 130.53 0.943 0.974 0.375 0.287 0.887 YES 2.8 24.4 > 800 30.9 N/A 0.087 0.01 0.06
25.50 102.59 1.90 1.86 silty sand to sandy silt 2.0 1.00 34 3,060 2,218 2,218 2.10 1.46 142.50 0.941 0.960 0.380 0.349 1.053 YES 2.8 35.3 > 800 44.0 N/A 0.000 0.00 0.06
26.50 177.92 2.17 1.22 sand to silty sand 1.0 1.00 44 3,180 2,275 2,275 1.81 1.11 185.66 0.938 0.950 0.384 N/A N/A NO N/A N/A N/A 46.2 N/A 0.000 0.00 0.06
27.50 327.51 4.14 1.26 sand 0.0 1.00 66 3,300 2,333 2,333 1.65 1.00 304.69 0.936 0.940 0.387 N/A N/A NO N/A N/A N/A 60.6 N/A 0.000 0.00 0.06
28.50 310.95 4.16 1.34 sand -1.0 1.00 62 3,420 2,390 2,390 1.69 1.03 293.03 0.934 0.931 0.391 N/A N/A NO N/A N/A N/A 56.9 N/A 0.000 0.00 0.06
29.50 274.42 3.37 1.23 sand -2.0 1.66 91 3,540 2,448 2,448 1.39 1.00 410.69 0.931 0.922 0.394 N/A N/A NO N/A N/A N/A 82.1 N/A 0.000 0.00 0.06
30.50 129.92 3.08 2.37 silty sand to sandy silt -3.0 1.66 72 3,660 2,506 2,506 1.82 1.12 215.50 0.926 0.914 0.396 N/A N/A NO N/A N/A N/A 81.9 N/A 0.000 0.00 0.06
31.50 46.34 2.82 6.10 clay -4.0 1.00 46 3,780 2,563 2,563 2.76 N/A N/A 0.918 N/A 0.396 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
32.50 68.58 2.79 4.07 clayey silt to silty clay -5.0 1.00 34 3,900 2,621 2,621 2.50 2.77 166.23 0.909 0.898 0.396 N/A N/A NO N/A N/A N/A N/A N/A 0.000 0.00 0.06
33.50 62.65 2.37 3.79 clayey silt to silty clay -6.0 1.66 52 4,020 2,678 2,678 2.20 1.66 148.59 0.901 0.890 0.396 0.385 1.033 YES 2.8 47.6 > 800 N/A N/A 0.000 0.00 0.06
34.50 18.73 0.91 4.89 clay -7.0 1.00 19 4,140 2,736 2,736 3.02 N/A N/A 0.893 N/A 0.395 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
35.50 25.38 1.47 5.79 clay -8.0 1.00 25 4,260 2,794 2,794 2.97 N/A N/A 0.885 N/A 0.395 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
36.50 16.92 0.96 5.70 clay -9.0 1.00 17 4,380 2,851 2,851 3.11 N/A N/A 0.877 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
37.50 94.48 2.42 2.57 sandy silt to clayey silt -10.0 1.66 63 4,500 2,909 2,909 1.96 1.25 162.53 0.869 0.861 0.393 N/A N/A NO N/A N/A N/A 67.3 N/A 0.000 0.00 0.06
38.50 30.86 1.05 3.41 clayey silt to silty clay -11.0 1.66 26 4,620 2,966 2,966 2.41 2.37 99.31 0.861 0.873 0.392 0.171 0.455 YES 2.8 23.8 > 800 N/A N/A 0.000 0.00 0.06
39.50 14.03 0.71 5.10 clay -12.0 1.00 14 4,740 3,024 3,024 3.17 N/A N/A 0.852 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
40.50 16.91 0.85 5.05 clay -13.0 1.00 17 4,860 3,082 3,082 3.10 N/A N/A 0.844 N/A 0.389 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
41.50 36.45 1.45 4.00 silty clay to clay -14.0 1.00 24 4,980 3,139 3,139 2.77 N/A N/A 0.836 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.06
42.50 86.02 2.17 2.52 sandy silt to clayey silt -15.0 1.00 34 5,100 3,197 3,197 2.31 1.99 135.49 0.828 0.832 0.386 0.311 0.800 YES 2.8 30.0 > 800 37.7 N/A 0.023 0.00 0.06
43.50 165.31 3.05 1.84 sand to silty sand -16.0 1.00 41 5,220 3,254 3,254 2.02 1.32 171.51 0.820 0.823 0.385 N/A N/A NO N/A N/A N/A 36.5 N/A 0.035 0.00 0.05
44.50 134.98 2.41 1.79 silty sand to sandy silt -17.0 1.00 45 5,340 3,312 3,312 2.07 1.41 147.52 0.812 0.817 0.383 0.379 0.964 YES 2.8 37.8 > 800 47.0 N/A 0.000 0.00 0.05
45.50 76.19 1.94 2.54 sandy silt to clayey silt -18.0 1.66 50 5,460 3,370 3,370 2.05 1.37 133.18 0.804 0.812 0.381 0.300 0.762 YES 2.8 41.7 > 800 51.6 N/A 0.000 0.00 0.05
46.50 29.80 1.16 3.90 silty clay to clay -19.0 1.00 20 5,580 3,427 3,427 2.85 N/A N/A 0.795 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
47.50 188.38 3.49 1.85 sand to silty sand -20.0 1.00 47 5,700 3,485 3,485 1.99 1.29 183.86 0.787 0.801 0.377 N/A N/A NO N/A N/A N/A 39.9 N/A 0.001 0.00 0.05
48.50 200.68 3.75 1.87 sand to silty sand -21.0 1.00 50 5,820 3,542 3,542 1.98 1.27 191.84 0.779 0.796 0.374 N/A N/A NO N/A N/A N/A 42.0 N/A 0.000 0.00 0.05
49.50 187.65 3.91 2.08 silty sand to sandy silt -22.0 1.00 63 5,940 3,600 3,600 2.04 1.35 188.65 0.771 0.790 0.372 N/A N/A NO N/A N/A N/A 60.9 N/A 0.000 0.00 0.05
50.50 173.57 3.87 2.23 silty sand to sandy silt -23.0 1.00 58 6,060 3,658 3,658 2.08 1.42 182.86 0.763 0.785 0.370 N/A N/A NO N/A N/A N/A 56.3 N/A 0.000 0.00 0.05
51.50 133.23 3.02 2.27 silty sand to sandy silt -24.0 1.00 44 6,180 3,715 3,715 2.17 1.59 155.79 0.755 0.781 0.367 0.432 1.094 YES 2.8 35.4 > 800 44.1 N/A 0.000 0.00 0.05
52.50 103.15 3.67 3.56 sandy silt to clayey silt -25.0 1.00 41 6,300 3,773 3,773 2.39 2.28 171.60 0.747 0.776 0.365 N/A N/A NO N/A N/A N/A 41.0 N/A 0.000 0.00 0.05
53.50 268.85 5.62 2.09 sand to silty sand -26.0 1.00 67 6,420 3,830 3,830 1.95 1.23 239.87 0.739 0.771 0.362 N/A N/A NO N/A N/A N/A 53.4 N/A 0.000 0.00 0.05
54.50 297.02 6.58 2.22 sand to silty sand -27.0 1.00 74 6,540 3,888 3,888 1.94 1.23 262.08 0.730 0.767 0.359 N/A N/A NO N/A N/A N/A 58.3 N/A 0.000 0.00 0.05
55.50 296.32 6.38 2.15 sand to silty sand -28.0 1.00 74 6,660 3,946 3,946 1.93 1.22 257.87 0.722 0.762 0.357 N/A N/A NO N/A N/A N/A 57.8 N/A 0.000 0.00 0.05
56.50 314.29 5.75 1.83 sand to silty sand -29.0 1.00 79 6,780 4,003 4,003 1.86 1.16 256.88 0.714 0.758 0.354 N/A N/A NO N/A N/A N/A 60.7 N/A 0.000 0.00 0.05
57.50 310.61 5.36 1.73 sand to silty sand -30.0 1.00 78 6,900 4,061 4,061 1.85 1.14 249.30 0.706 0.753 0.351 N/A N/A NO N/A N/A N/A 59.6 N/A 0.000 0.00 0.05
58.50 293.18 5.49 1.88 sand to silty sand -31.0 1.00 73 7,020 4,118 4,118 1.89 1.18 241.82 0.698 0.749 0.348 N/A N/A NO N/A N/A N/A 56.0 N/A 0.000 0.00 0.05
59.50 182.74 1.95 1.07 sand -32.0 1.00 37 7,140 4,176 4,176 1.86 1.15 145.58 0.690 0.758 0.345 0.367 0.961 YES 0.0 25.3 > 800 25.3 N/A 0.367 0.04 0.01
60.50 102.21 1.56 1.53 silty sand to sandy silt -33.0 1.00 34 7,260 4,234 4,234 2.16 1.57 110.09 0.682 0.762 0.342 0.204 0.542 YES 2.8 26.2 > 800 33.1 N/A 0.058 0.01 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-021 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 26.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 10.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 10.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 14.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.33 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.01 inches <--- Dry or Unsaturated Sands

Total: 0.34 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 339.57 1.56 0.46 gravelly sand to sand 25.0 1.00 57 60 60 60 0.90 1.00 1,960.53 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 96.2 0.012 0.000 0.00 0.34
1.50 207.08 1.30 0.63 sand 24.0 1.66 69 180 180 180 0.90 1.00 1,142.92 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 116.6 0.020 0.000 0.00 0.34
2.50 32.19 0.91 2.83 sandy silt to clayey silt 23.0 1.00 13 300 300 300 2.28 1.89 156.97 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 31.3 N/A N/A N/A 0.34
3.50 35.03 0.51 1.45 silty sand to sandy silt 22.0 1.00 12 420 420 420 2.11 1.46 111.89 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 28.8 0.048 0.055 0.01 0.33
4.50 19.32 0.79 4.07 silty clay to clay 21.0 1.00 13 540 540 540 2.54 2.99 154.01 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
5.50 16.74 0.55 3.30 clayey silt to silty clay 20.0 1.00 8 660 660 660 2.57 3.15 121.04 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
6.50 10.26 0.38 3.77 clay 19.0 1.00 10 780 780 780 2.81 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
7.50 32.48 0.62 1.90 sandy silt to clayey silt 18.0 1.66 22 900 900 900 2.03 1.33 106.96 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A 43.5 N/A N/A N/A 0.33
8.50 10.56 0.25 2.32 clayey silt to silty clay 17.0 1.00 5 1,020 1,020 1,020 2.75 N/A N/A 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
9.50 9.18 0.39 4.23 clay 16.0 1.00 9 1,140 1,140 1,140 2.98 N/A N/A 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
10.50 10.43 0.49 4.68 clay 15.0 1.00 10 1,260 1,229 1,229 2.99 N/A N/A 0.976 N/A 0.293 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.33
11.50 41.01 0.63 1.54 silty sand to sandy silt 14.0 1.00 14 1,380 1,286 1,286 2.26 1.82 93.26 0.973 1.000 0.305 0.155 0.607 YES 2.8 19.8 > 800 25.5 N/A 0.137 0.02 0.32
12.50 37.46 0.54 1.44 silty sand to sandy silt 13.0 1.66 21 1,500 1,344 1,344 1.97 1.26 95.69 0.971 1.000 0.317 0.161 0.608 YES 2.8 28.0 > 800 35.3 N/A 0.036 0.00 0.31
13.50 12.37 0.40 3.26 silty clay to clay 12.0 1.00 8 1,620 1,402 1,402 2.87 N/A N/A 0.969 N/A 0.327 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
14.50 10.29 0.40 3.97 clay 11.0 1.00 10 1,740 1,459 1,459 3.00 N/A N/A 0.966 N/A 0.337 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
15.50 12.70 0.39 3.16 silty clay to clay 10.0 1.00 8 1,860 1,517 1,517 2.87 N/A N/A 0.964 N/A 0.346 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
16.50 13.78 0.30 2.20 clayey silt to silty clay 9.0 1.00 7 1,980 1,574 1,574 2.75 N/A N/A 0.962 N/A 0.354 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
17.50 14.07 0.34 2.49 clayey silt to silty clay 8.0 1.00 7 2,100 1,632 1,632 2.78 N/A N/A 0.959 N/A 0.361 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
18.50 11.52 0.44 3.96 clay 7.0 1.00 12 2,220 1,690 1,690 2.99 N/A N/A 0.957 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
19.50 13.00 0.36 2.93 silty clay to clay 6.0 1.00 9 2,340 1,747 1,747 2.87 N/A N/A 0.955 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
20.50 26.56 1.22 4.64 clay 5.0 1.00 27 2,460 1,805 1,805 2.77 N/A N/A 0.952 N/A 0.380 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
21.50 45.53 2.31 5.06 clay 4.0 1.00 46 2,580 1,862 1,862 2.64 N/A N/A 0.950 N/A 0.385 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
22.50 31.86 1.93 6.09 clay 3.0 1.00 32 2,700 1,920 1,920 2.81 N/A N/A 0.948 N/A 0.390 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.31
23.50 72.05 1.96 2.72 sandy silt to clayey silt 2.0 1.00 29 2,820 1,978 1,978 2.31 2.00 144.58 0.945 1.000 0.394 0.361 1.092 YES 2.8 31.8 > 800 39.8 N/A 0.002 0.00 0.31
24.50 121.75 2.78 2.28 silty sand to sandy silt 1.0 1.00 41 2,940 2,035 2,035 2.11 1.46 176.81 0.943 0.993 0.398 N/A N/A NO N/A N/A N/A 53.3 N/A 0.000 0.00 0.31
25.50 292.56 2.17 0.74 sand 0.0 1.00 59 3,060 2,093 2,093 1.49 1.00 286.00 0.941 0.982 0.402 N/A N/A NO N/A N/A N/A 57.2 N/A 0.000 0.00 0.31
26.50 251.94 1.23 0.49 sand -1.0 1.00 50 3,180 2,150 2,150 1.42 1.00 242.97 0.938 0.971 0.406 N/A N/A NO N/A N/A N/A 48.6 N/A 0.000 0.00 0.31
27.50 173.73 1.30 0.75 sand -2.0 1.00 35 3,300 2,208 2,208 1.66 1.01 167.53 0.936 0.961 0.409 N/A N/A NO N/A N/A N/A 33.1 N/A 0.077 0.01 0.30
28.50 121.63 1.66 1.36 sand to silty sand -3.0 1.00 30 3,420 2,266 2,266 1.96 1.25 143.10 0.934 0.951 0.412 0.352 0.970 YES 1.3 29.9 > 800 32.4 N/A 0.085 0.01 0.29
29.50 86.31 2.18 2.53 sandy silt to clayey silt -4.0 1.00 35 3,540 2,323 2,323 2.26 1.83 146.58 0.931 0.942 0.415 0.373 1.009 YES 2.8 34.8 > 800 43.4 N/A 0.000 0.00 0.29
30.50 56.79 2.94 5.18 clay -5.0 1.00 57 3,660 2,381 2,381 2.63 N/A N/A 0.926 N/A 0.416 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.29
31.50 50.45 1.80 3.57 clayey silt to silty clay -6.0 1.00 25 3,780 2,438 2,438 2.55 3.01 137.42 0.918 0.931 0.416 0.321 0.858 YES 2.8 25.6 > 800 N/A N/A 0.000 0.00 0.29
32.50 42.57 1.16 2.74 sandy silt to clayey silt -7.0 1.00 17 3,900 2,496 2,496 2.53 2.90 110.67 0.909 0.937 0.416 0.206 0.554 YES 2.8 18.0 > 800 23.3 N/A 1.239 0.15 0.14
33.50 22.65 0.93 4.20 silty clay to clay -8.0 1.00 15 4,020 2,554 2,554 2.89 N/A N/A 0.901 N/A 0.415 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
34.50 26.18 1.16 4.50 clay -9.0 1.00 26 4,140 2,611 2,611 2.86 N/A N/A 0.893 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
35.50 43.96 1.54 3.54 clayey silt to silty clay -10.0 1.00 22 4,260 2,669 2,669 2.62 N/A N/A 0.885 N/A 0.413 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
36.50 30.65 0.98 3.20 clayey silt to silty clay -11.0 1.00 15 4,380 2,726 2,726 2.73 N/A N/A 0.877 N/A 0.412 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
37.50 16.84 0.78 4.79 clay -12.0 1.00 17 4,500 2,784 2,784 3.05 N/A N/A 0.869 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
38.50 17.80 0.80 4.67 clay -13.0 1.00 18 4,620 2,842 2,842 3.03 N/A N/A 0.861 N/A 0.409 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
39.50 19.59 0.76 4.07 silty clay to clay -14.0 1.00 13 4,740 2,899 2,899 2.96 N/A N/A 0.852 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.14
40.50 124.73 2.58 2.08 silty sand to sandy silt -15.0 1.00 42 4,860 2,957 2,957 2.12 1.50 154.04 0.844 0.855 0.406 0.420 1.055 YES 2.8 37.0 > 800 46.0 N/A 0.000 0.00 0.14
41.50 232.09 3.45 1.49 sand to silty sand -16.0 1.00 58 4,980 3,014 3,014 1.84 1.13 214.53 0.836 0.849 0.404 N/A N/A NO N/A N/A N/A 52.0 N/A 0.000 0.00 0.14
42.50 199.00 2.24 1.12 sand -17.0 1.66 66 5,100 3,072 3,072 1.49 1.00 265.86 0.828 0.842 0.402 N/A N/A NO N/A N/A N/A 53.2 N/A 0.000 0.00 0.14
43.50 58.03 1.72 2.98 sandy silt to clayey silt -18.0 1.00 23 5,220 3,130 3,130 2.49 2.71 125.49 0.820 0.865 0.400 0.264 0.681 YES 2.8 21.4 > 800 27.3 N/A 0.607 0.07 0.07
44.50 41.32 1.19 2.92 sandy silt to clayey silt -19.0 1.00 17 5,340 3,187 3,187 2.63 N/A N/A 0.812 N/A 0.398 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.07
45.50 133.86 2.00 1.49 sand to silty sand -20.0 1.00 33 5,460 3,245 3,245 2.02 1.32 138.92 0.804 0.830 0.396 0.329 0.825 YES 1.3 27.6 > 800 30.0 N/A 0.126 0.02 0.06
46.50 126.69 2.66 2.10 silty sand to sandy silt -21.0 1.00 42 5,580 3,302 3,302 2.14 1.54 151.35 0.795 0.818 0.393 0.402 0.999 YES 2.8 35.7 > 800 44.4 N/A 0.000 0.00 0.06
47.50 143.33 2.05 1.43 sand to silty sand -22.0 1.00 36 5,700 3,360 3,360 1.99 1.28 142.05 0.787 0.815 0.391 0.347 0.862 YES 1.3 29.0 > 800 31.5 N/A 0.087 0.01 0.05
48.50 130.49 1.81 1.39 sand to silty sand -23.0 1.00 33 5,820 3,418 3,418 2.01 1.31 131.25 0.779 0.818 0.388 0.290 0.730 YES 1.3 26.3 > 800 28.7 N/A 0.219 0.03 0.02
49.50 69.83 2.01 2.88 sandy silt to clayey silt -24.0 1.00 28 5,940 3,475 3,475 2.43 2.46 130.34 0.771 0.826 0.385 0.286 0.731 YES 2.8 24.0 > 800 30.4 N/A 0.095 0.01 0.01
50.50 216.92 2.45 1.13 sand -25.0 1.00 43 6,060 3,533 3,533 1.79 1.10 179.88 0.763 0.796 0.383 N/A N/A NO N/A N/A N/A 32.6 N/A 0.072 0.01 0.00
51.50 264.07 3.79 1.44 sand to silty sand -26.0 1.00 66 6,180 3,590 3,590 1.81 1.12 220.21 0.755 0.791 0.380 N/A N/A NO N/A N/A N/A 54.1 N/A 0.000 0.00 0.00
52.50 319.74 2.58 0.81 sand -27.0 1.00 64 6,300 3,648 3,648 1.58 1.00 236.75 0.747 0.786 0.377 N/A N/A NO N/A N/A N/A 47.3 N/A 0.000 0.00 0.00
53.50 283.11 3.43 1.21 sand -28.0 1.00 57 6,420 3,706 3,706 1.74 1.07 221.89 0.739 0.781 0.374 N/A N/A NO N/A N/A N/A 41.6 N/A 0.000 0.00 0.00
54.50 338.81 3.55 1.05 sand -29.0 1.00 68 6,540 3,763 3,763 1.65 1.00 247.15 0.730 0.777 0.371 N/A N/A NO N/A N/A N/A 49.4 N/A 0.000 0.00 0.00
55.50 388.95 2.56 0.66 gravelly sand to sand -30.0 1.00 65 6,660 3,821 3,821 1.46 1.00 281.41 0.722 0.772 0.368 N/A N/A NO N/A N/A N/A 46.9 N/A 0.000 0.00 0.00
56.50 349.05 3.65 1.05 sand -31.0 1.00 70 6,780 3,878 3,878 1.64 1.00 249.83 0.714 0.767 0.365 N/A N/A NO N/A N/A N/A 50.1 N/A 0.000 0.00 0.00
57.50 301.77 3.83 1.27 sand -32.0 1.00 60 6,900 3,936 3,936 1.75 1.07 230.32 0.706 0.763 0.362 N/A N/A NO N/A N/A N/A 43.0 N/A 0.000 0.00 0.00
58.50 318.61 4.63 1.46 sand -33.0 1.00 64 7,020 3,994 3,994 1.78 1.09 246.46 0.698 0.758 0.359 N/A N/A NO N/A N/A N/A 45.1 N/A 0.000 0.00 0.00
59.50 353.81 4.95 1.40 sand -34.0 1.00 71 7,140 4,051 4,051 1.74 1.07 264.93 0.690 0.754 0.356 N/A N/A NO N/A N/A N/A 49.7 N/A 0.000 0.00 0.00
60.50 351.86 4.89 1.39 sand -35.0 1.00 70 7,260 4,109 4,109 1.74 1.07 261.82 0.682 0.750 0.352 N/A N/A NO N/A N/A N/A 49.1 N/A 0.000 0.00 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-022 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 26.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 10.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 10.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 10.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.12 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.12 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)

Average
Sleeve

Friction

fs-avg (tsf)

Average
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Rf-avg (%)
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(Robertson et al., 1983)
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Correction Factor

(Lunne, et al., 1997)
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Total
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Effective
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σv' (psf)

Soil
Behavior

Type
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Ic

Fines
Correction
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Kc

Corrected
Tip

Resistance
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Shear
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Coeff.

rd
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for High
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Cyclic
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++
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Cyclic
Res.
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CRR7.5

Factor of
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Against
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+++
FS

Liquef
y ?

SPT Blow
Count

Correction
 Ncorr.
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Corrected
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Residual
Shear
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Sr (psf)
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Corrected
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Cyclic
Shear
Strain

γc (%)

Vol.
Strain

 εv (%)

Layer
Settlemen

t
Si (in.)

Cumulativ
e

Settlement
Profile

(in.)
0.50 92.69 0.94 1.02 sand to silty sand 25.0 1.00 23 60 60 60 1.43 1.00 535.12 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 43.8 0.016 0.000 0.00 0.12
1.50 242.67 1.70 0.70 sand 24.0 1.66 80 180 180 180 0.91 1.00 1,339.35 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 136.6 0.019 0.000 0.00 0.12
2.50 51.35 1.29 2.51 sandy silt to clayey silt 23.0 1.66 34 300 300 300 1.80 1.11 242.79 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 74.4 N/A N/A N/A 0.12
3.50 21.29 0.70 3.28 clayey silt to silty clay 22.0 1.00 11 420 420 420 2.51 2.80 130.15 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
4.50 13.22 0.54 4.09 clay 21.0 1.00 13 540 540 540 2.66 N/A N/A 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
5.50 22.23 0.67 3.01 clayey silt to silty clay 20.0 1.66 18 660 660 660 2.23 1.74 111.56 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
6.50 10.35 0.38 3.67 clay 19.0 1.00 10 780 780 780 2.80 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
7.50 11.17 0.33 2.96 silty clay to clay 18.0 1.00 7 900 900 900 2.76 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
8.50 8.23 0.50 6.05 clay 17.0 1.00 8 1,020 1,020 1,020 3.09 N/A N/A 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
9.50 9.18 0.48 5.30 clay 16.0 1.00 9 1,140 1,140 1,140 3.05 N/A N/A 0.978 N/A 0.286 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
10.50 21.54 0.58 2.71 clayey silt to silty clay 15.0 1.00 11 1,260 1,229 1,229 2.59 3.24 100.59 0.976 1.000 0.293 0.175 0.712 YES 2.8 16.5 > 800 N/A N/A 0.000 0.00 0.12
11.50 35.48 0.61 1.72 sandy silt to clayey silt 14.0 1.66 23 1,380 1,286 1,286 2.03 1.34 98.26 0.973 1.000 0.305 0.168 0.657 YES 2.8 32.1 > 800 40.2 N/A 0.000 0.00 0.12
12.50 11.42 0.43 3.80 clay 13.0 1.00 11 1,500 1,344 1,344 2.92 N/A N/A 0.971 N/A 0.317 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
13.50 12.05 0.56 4.76 clay 12.0 1.00 12 1,620 1,402 1,402 2.97 N/A N/A 0.969 N/A 0.327 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
14.50 11.53 0.48 4.35 clay 11.0 1.00 12 1,740 1,459 1,459 2.97 N/A N/A 0.966 N/A 0.337 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
15.50 13.09 0.48 3.80 clay 10.0 1.00 13 1,860 1,517 1,517 2.90 N/A N/A 0.964 N/A 0.346 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
16.50 9.38 0.29 3.31 clay 9.0 1.00 9 1,980 1,574 1,574 2.99 N/A N/A 0.962 N/A 0.354 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
17.50 9.87 0.37 4.05 clay 8.0 1.00 10 2,100 1,632 1,632 3.04 N/A N/A 0.959 N/A 0.361 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
18.50 7.71 0.31 4.22 clay 7.0 1.00 8 2,220 1,690 1,690 3.15 N/A N/A 0.957 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
19.50 13.11 0.50 3.93 clay 6.0 1.00 13 2,340 1,747 1,747 2.95 N/A N/A 0.955 N/A 0.374 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
20.50 27.23 1.04 3.84 silty clay to clay 5.0 1.00 18 2,460 1,805 1,805 2.71 N/A N/A 0.952 N/A 0.380 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
21.50 25.29 1.39 5.53 clay 4.0 1.00 25 2,580 1,862 1,862 2.85 N/A N/A 0.950 N/A 0.385 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
22.50 53.31 1.21 2.28 sandy silt to clayey silt 3.0 1.00 21 2,700 1,920 1,920 2.35 2.13 115.65 0.948 1.000 0.390 0.224 0.685 YES 2.8 24.6 > 800 31.1 N/A 0.090 0.01 0.11
23.50 136.15 1.68 1.23 sand to silty sand 2.0 1.00 34 2,820 1,978 1,978 1.87 1.16 159.46 0.945 1.000 0.394 0.457 1.383 NO N/A N/A N/A 38.4 N/A 0.017 0.00 0.10
24.50 255.77 1.86 0.73 sand 1.0 1.00 51 2,940 2,035 2,035 1.52 1.00 253.55 0.943 0.993 0.398 N/A N/A NO N/A N/A N/A 50.7 N/A 0.000 0.00 0.10
25.50 264.43 1.86 0.70 sand 0.0 1.00 53 3,060 2,093 2,093 1.50 1.00 258.50 0.941 0.982 0.402 N/A N/A NO N/A N/A N/A 51.7 N/A 0.000 0.00 0.10
26.50 265.47 1.69 0.64 sand -1.0 1.00 53 3,180 2,150 2,150 1.48 1.00 256.02 0.938 0.971 0.406 N/A N/A NO N/A N/A N/A 51.2 N/A 0.000 0.00 0.10
27.50 204.61 1.52 0.74 sand -2.0 1.66 68 3,300 2,208 2,208 1.30 1.00 322.42 0.936 0.961 0.409 N/A N/A NO N/A N/A N/A 64.5 N/A 0.000 0.00 0.10
28.50 73.26 2.30 3.14 sandy silt to clayey silt -3.0 1.66 49 3,420 2,266 2,266 2.06 1.39 158.61 0.934 0.951 0.412 0.451 1.242 NO N/A N/A N/A 59.7 N/A 0.000 0.00 0.10
29.50 30.27 1.44 4.78 clay -4.0 1.00 30 3,540 2,323 2,323 2.80 N/A N/A 0.931 N/A 0.415 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
30.50 54.94 2.27 4.16 clayey silt to silty clay -5.0 1.00 27 3,660 2,381 2,381 2.56 3.09 155.54 0.926 0.937 0.416 0.430 1.154 NO N/A N/A N/A N/A N/A 0.000 0.00 0.10
31.50 30.59 1.23 4.04 silty clay to clay -6.0 1.00 20 3,780 2,438 2,438 2.76 N/A N/A 0.918 N/A 0.416 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
32.50 18.93 0.92 5.03 clay -7.0 1.00 19 3,900 2,496 2,496 2.99 N/A N/A 0.909 N/A 0.416 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
33.50 27.11 1.22 4.55 clay -8.0 1.00 27 4,020 2,554 2,554 2.85 N/A N/A 0.901 N/A 0.415 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
34.50 29.32 1.29 4.51 silty clay to clay -9.0 1.00 20 4,140 2,611 2,611 2.82 N/A N/A 0.893 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
35.50 80.17 1.15 1.44 silty sand to sandy silt -10.0 1.66 44 4,260 2,669 2,669 1.83 1.13 129.69 0.885 0.891 0.413 0.283 0.727 YES 2.8 41.1 > 800 51.0 N/A 0.000 0.00 0.10
36.50 21.88 1.01 4.66 clay -11.0 1.00 22 4,380 2,726 2,726 2.95 N/A N/A 0.877 N/A 0.412 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
37.50 14.47 0.71 5.18 clay -12.0 1.00 14 4,500 2,784 2,784 3.13 N/A N/A 0.869 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
38.50 14.33 0.72 5.42 clay -13.0 1.00 14 4,620 2,842 2,842 3.14 N/A N/A 0.861 N/A 0.409 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
39.50 18.19 0.86 5.02 clay -14.0 1.00 18 4,740 2,899 2,899 3.04 N/A N/A 0.852 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
40.50 74.45 1.95 2.63 sandy silt to clayey silt -15.0 1.00 30 4,860 2,957 2,957 2.36 2.15 131.79 0.844 0.865 0.406 0.293 0.744 YES 2.8 27.3 > 800 34.4 N/A 0.061 0.01 0.10
41.50 185.36 2.84 1.53 sand to silty sand -16.0 1.00 46 4,980 3,014 3,014 1.91 1.20 181.25 0.836 0.849 0.404 N/A N/A NO N/A N/A N/A 42.1 N/A 0.000 0.00 0.10
42.50 269.54 2.79 1.04 sand -17.0 1.66 89 5,100 3,072 3,072 1.37 1.00 360.11 0.828 0.842 0.402 N/A N/A NO N/A N/A N/A 72.0 N/A 0.000 0.00 0.10
43.50 128.45 1.87 1.46 sand to silty sand -18.0 1.66 53 5,220 3,130 3,130 1.70 1.04 176.89 0.820 0.836 0.400 N/A N/A NO N/A N/A N/A 47.0 N/A 0.000 0.00 0.10
44.50 30.52 1.26 4.14 silty clay to clay -19.0 1.00 20 5,340 3,187 3,187 2.84 N/A N/A 0.812 N/A 0.398 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.10
45.50 86.24 1.47 1.72 silty sand to sandy silt -20.0 1.00 29 5,460 3,245 3,245 2.20 1.66 112.71 0.804 0.842 0.396 0.213 0.541 YES 2.8 25.4 > 800 32.1 N/A 0.082 0.01 0.09
46.50 154.69 2.29 1.48 sand to silty sand -21.0 1.00 39 5,580 3,302 3,302 1.97 1.26 152.11 0.795 0.818 0.393 0.407 1.011 YES 1.3 31.4 > 800 34.0 N/A 0.061 0.01 0.08
47.50 154.00 2.19 1.42 sand to silty sand -22.0 1.00 39 5,700 3,360 3,360 1.96 1.25 149.09 0.787 0.813 0.391 0.388 0.963 YES 1.3 31.0 > 800 33.6 N/A 0.065 0.01 0.07
48.50 178.65 1.64 0.92 sand -23.0 1.00 36 5,820 3,418 3,418 1.79 1.10 150.12 0.779 0.811 0.388 0.395 0.983 YES 0.0 27.3 > 800 27.3 N/A 0.478 0.06 0.01
49.50 105.06 1.96 1.87 silty sand to sandy silt -24.0 1.00 35 5,940 3,475 3,475 2.17 1.60 127.75 0.771 0.808 0.385 0.274 0.685 YES 2.8 29.4 > 800 36.9 N/A 0.031 0.00 0.01
50.50 212.12 2.65 1.25 sand -25.0 1.00 42 6,060 3,533 3,533 1.83 1.13 180.45 0.763 0.796 0.383 N/A N/A NO N/A N/A N/A 31.9 N/A 0.079 0.01 0.00
51.50 314.02 3.26 1.04 sand -26.0 1.00 63 6,180 3,590 3,590 1.66 1.01 236.44 0.755 0.791 0.380 N/A N/A NO N/A N/A N/A 46.9 N/A 0.000 0.00 0.00
52.50 357.96 3.08 0.86 sand -27.0 1.00 72 6,300 3,648 3,648 1.56 1.00 265.05 0.747 0.786 0.377 N/A N/A NO N/A N/A N/A 53.0 N/A 0.000 0.00 0.00
53.50 334.58 2.45 0.73 gravelly sand to sand -28.0 1.00 56 6,420 3,706 3,706 1.53 1.00 245.80 0.739 0.781 0.374 N/A N/A NO N/A N/A N/A 41.0 N/A 0.000 0.00 0.00
54.50 366.18 2.16 0.59 gravelly sand to sand -29.0 1.00 61 6,540 3,763 3,763 1.44 1.00 266.95 0.730 0.777 0.371 N/A N/A NO N/A N/A N/A 44.5 N/A 0.000 0.00 0.00
55.50 292.79 2.55 0.87 sand -30.0 1.00 59 6,660 3,821 3,821 1.63 1.00 211.83 0.722 0.772 0.368 N/A N/A NO N/A N/A N/A 42.4 N/A 0.000 0.00 0.00
56.50 311.60 3.45 1.11 sand -31.0 1.00 62 6,780 3,878 3,878 1.69 1.03 231.15 0.714 0.767 0.365 N/A N/A NO N/A N/A N/A 44.8 N/A 0.000 0.00 0.00
57.50 312.26 3.31 1.06 sand -32.0 1.00 62 6,900 3,936 3,936 1.68 1.02 227.98 0.706 0.763 0.362 N/A N/A NO N/A N/A N/A 44.5 N/A 0.000 0.00 0.00
58.50 381.97 2.60 0.68 gravelly sand to sand -33.0 1.00 64 7,020 3,994 3,994 1.48 1.00 270.31 0.698 0.758 0.359 N/A N/A NO N/A N/A N/A 45.1 N/A 0.000 0.00 0.00
59.50 383.49 2.04 0.53 gravelly sand to sand -34.0 1.00 64 7,140 4,051 4,051 1.41 1.00 269.45 0.690 0.754 0.356 N/A N/A NO N/A N/A N/A 44.9 N/A 0.000 0.00 0.00
60.50 355.58 1.71 0.48 gravelly sand to sand -35.0 1.00 59 7,260 4,109 4,109 1.41 1.00 248.09 0.682 0.750 0.352 N/A N/A NO N/A N/A N/A 41.3 N/A 0.000 0.00 0.00

Page 1
CPT LIQ Method 2 CPT-08-022.XLS

Output Sheet



EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-102 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 20.00 ft
  GWT Elev. During Test 12.00 ft           GWT Depth During Test, Zw  = 8.00 ft below ground surface        
  GWT Elev.  For Design 12.00 ft   GWT Depth  For Design, Zwd = 8.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 9.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.12 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.12 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)

Average
Sleeve

Friction

fs-avg (tsf)

Average
Friction

Ratio

Rf-avg (%)
Soil Behavior Type

(Robertson et al., 1983)

Bottom of 
Layer

Elevation
(ft)

Thin Layer 
Correction Factor

(Lunne, et al., 1997)

Equiv. SPT
Blow Count

N60(blows/ft)

Total
Vert.
Stress

σv (psf)

Effective
Vert.
Stress

(Design)

σv' (psf)

Effective
Vert.
Stress
(Test)

σv' (psf)

Soil
Behavior

Type
Index

Ic

Fines
Correction

Factor
Kc

Corrected
Tip

Resistance
qc1Ncs

Shear
Stress

Reduction
Coeff.

rd

Correction
for High

Overburden
Stress
Kσ

Cyclic
Stress
Ratio

++
CSR

Cyclic
Res.

Ratio
CRR7.5

Factor of
Safety

Against
Liqefaction

+++
FS

Liquef
y ?

SPT Blow
Count

Correction
 Ncorr.

Fines
Corrected
SPT Blow 

Count
(N1)60cs

Residual
Shear

Strength
Sr (psf)

Fines
Corrected
SPT Blow 

Count
(N1)60cs

Cyclic
Shear
Strain

γc (%)

Vol.
Strain

 εv (%)

Layer
Settlemen

t
Si (in.)

Cumulativ
e

Settlement
Profile

(in.)
0.50 237.13 2.20 0.93 sand 19.0 1.00 47 60 60 60 1.23 1.00 1,369.08 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 80.6 0.013 0.000 0.00 0.12
1.50 277.40 2.80 1.01 sand 18.0 1.66 92 180 180 180 1.04 1.00 1,531.01 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 156.2 0.018 0.000 0.00 0.12
2.50 69.53 1.49 2.14 silty sand to sandy silt 17.0 1.66 38 300 300 300 1.66 1.01 301.06 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 83.3 0.028 0.000 0.00 0.12
3.50 27.53 1.05 3.87 silty clay to clay 16.0 1.00 18 420 420 420 2.47 2.63 158.26 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
4.50 72.91 2.71 3.74 clayey silt to silty clay 15.0 1.00 36 540 540 540 2.23 1.74 243.56 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
5.50 83.03 2.33 2.81 sandy silt to clayey silt 14.0 1.66 55 660 660 660 1.82 1.12 267.55 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A 117.2 N/A N/A N/A 0.12
6.50 13.04 0.58 4.41 clay 13.0 1.00 13 780 780 780 2.78 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
7.50 10.31 0.43 4.14 clay 12.0 1.00 10 900 900 900 2.88 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
8.50 18.95 0.67 3.51 silty clay to clay 11.0 1.00 13 1,020 989 989 2.65 N/A N/A 0.980 N/A 0.296 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
9.50 27.41 0.98 3.59 clayey silt to silty clay 10.0 1.66 23 1,140 1,046 1,046 2.29 1.91 119.92 0.978 1.000 0.312 0.240 0.920 YES 2.8 34.2 > 800 N/A N/A 0.000 0.00 0.12
10.50 9.96 0.47 4.71 clay 9.0 1.00 10 1,260 1,104 1,104 2.98 N/A N/A 0.976 N/A 0.326 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
11.50 13.19 0.50 3.80 silty clay to clay 8.0 1.00 9 1,380 1,162 1,162 2.84 N/A N/A 0.973 N/A 0.338 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
12.50 47.69 1.03 2.15 sandy silt to clayey silt 7.0 1.66 32 1,500 1,219 1,219 1.98 1.28 129.45 0.971 1.000 0.349 0.282 0.962 YES 2.8 43.2 > 800 53.5 N/A 0.000 0.00 0.12
13.50 12.86 0.45 3.51 silty clay to clay 6.0 1.00 9 1,620 1,277 1,277 2.85 N/A N/A 0.969 N/A 0.359 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
14.50 8.39 0.40 4.72 clay 5.0 1.00 8 1,740 1,334 1,334 3.10 N/A N/A 0.966 N/A 0.369 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
15.50 7.08 0.36 5.10 clay 4.0 1.00 7 1,860 1,392 1,392 3.19 N/A N/A 0.964 N/A 0.377 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
16.50 9.99 0.46 4.69 clay 3.0 1.00 10 1,980 1,450 1,450 3.05 N/A N/A 0.962 N/A 0.384 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
17.50 10.40 0.54 5.29 clay 2.0 1.00 10 2,100 1,507 1,507 3.08 N/A N/A 0.959 N/A 0.391 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
18.50 7.56 0.32 4.38 clay 1.0 1.00 8 2,220 1,565 1,565 3.16 N/A N/A 0.957 N/A 0.397 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
19.50 8.53 0.35 4.28 clay 0.0 1.00 9 2,340 1,622 1,622 3.12 N/A N/A 0.955 N/A 0.403 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
20.50 11.35 0.48 4.37 clay -1.0 1.00 11 2,460 1,680 1,680 3.03 N/A N/A 0.952 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
21.50 12.43 0.51 4.22 clay -2.0 1.00 12 2,580 1,738 1,738 2.99 N/A N/A 0.950 N/A 0.413 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
22.50 13.03 0.49 3.97 clay -3.0 1.00 13 2,700 1,795 1,795 2.96 N/A N/A 0.948 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
23.50 12.96 0.67 5.44 clay -4.0 1.00 13 2,820 1,853 1,853 3.06 N/A N/A 0.945 N/A 0.421 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
24.50 13.35 0.72 5.57 clay -5.0 1.00 13 2,940 1,910 1,910 3.07 N/A N/A 0.943 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
25.50 14.03 0.64 4.69 clay -6.0 1.00 14 3,060 1,968 1,968 3.01 N/A N/A 0.941 N/A 0.428 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
26.50 22.05 1.46 6.77 clay -7.0 1.00 22 3,180 2,026 2,026 2.97 N/A N/A 0.938 N/A 0.431 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
27.50 26.59 1.61 6.15 clay -8.0 1.00 27 3,300 2,083 2,083 2.89 N/A N/A 0.936 N/A 0.434 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
28.50 19.80 1.15 5.94 clay -9.0 1.00 20 3,420 2,141 2,141 2.98 N/A N/A 0.934 N/A 0.436 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
29.50 95.83 1.52 1.59 silty sand to sandy silt -10.0 1.00 32 3,540 2,198 2,198 2.08 1.42 129.44 0.931 0.963 0.439 0.282 0.738 YES 2.8 33.3 > 800 41.6 N/A 0.000 0.00 0.12
30.50 65.83 2.43 3.70 clayey silt to silty clay -11.0 1.66 54 3,660 2,256 2,256 2.15 1.55 158.80 0.926 0.953 0.439 0.452 1.171 NO N/A N/A N/A N/A N/A 0.000 0.00 0.12
31.50 21.13 1.13 5.38 clay -12.0 1.00 21 3,780 2,314 2,314 2.96 N/A N/A 0.918 N/A 0.439 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
32.50 12.62 0.63 5.24 clay -13.0 1.00 13 3,900 2,371 2,371 3.14 N/A N/A 0.909 N/A 0.438 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
33.50 38.48 1.19 3.11 clayey silt to silty clay -14.0 1.66 32 4,020 2,429 2,429 2.28 1.87 108.33 0.901 0.925 0.436 0.198 0.501 YES 2.8 31.7 > 800 N/A N/A 0.000 0.00 0.12
34.50 14.65 0.70 4.86 clay -15.0 1.00 15 4,140 2,486 2,486 3.08 N/A N/A 0.893 N/A 0.435 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
35.50 46.06 1.07 2.33 sandy silt to clayey silt -16.0 1.66 31 4,260 2,544 2,544 2.14 1.54 103.89 0.885 0.910 0.433 0.184 0.462 YES 2.8 29.8 > 800 37.5 N/A 0.031 0.00 0.11
36.50 22.96 1.02 4.53 clay -17.0 1.00 23 4,380 2,602 2,602 2.91 N/A N/A 0.877 N/A 0.432 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.11
37.50 52.30 1.46 2.81 sandy silt to clayey silt -18.0 1.00 21 4,500 2,659 2,659 2.48 2.65 120.14 0.869 0.913 0.430 0.241 0.611 YES 2.8 20.9 > 800 26.8 N/A 0.942 0.11 0.00
38.50 118.30 2.45 2.07 silty sand to sandy silt -19.0 1.00 39 4,620 2,717 2,717 2.13 1.51 152.98 0.861 0.885 0.428 0.413 1.018 YES 2.8 36.6 > 800 45.6 N/A 0.000 0.00 0.00
39.50 88.59 2.24 2.53 sandy silt to clayey silt -20.0 1.00 35 4,740 2,774 2,774 2.28 1.89 142.39 0.852 0.877 0.426 0.348 0.856 YES 2.8 32.9 > 800 41.1 N/A 0.000 0.00 0.00
40.50 86.15 2.16 2.51 sandy silt to clayey silt -21.0 1.00 34 4,860 2,832 2,832 2.29 1.92 139.24 0.844 0.870 0.424 0.331 0.811 YES 2.8 31.8 > 800 39.8 N/A 0.003 0.00 0.00
41.50 66.00 3.93 5.99 very stiff fine grained (*) -22.0 1.00 66 4,980 2,890 2,890 2.68 N/A N/A 0.836 N/A 0.422 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
42.50 39.80 1.98 5.05 clay -23.0 1.00 40 5,100 2,947 2,947 2.79 N/A N/A 0.828 N/A 0.419 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
43.50 24.85 1.05 4.26 silty clay to clay -24.0 1.00 17 5,220 3,005 3,005 2.91 N/A N/A 0.820 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
44.50 20.97 0.98 4.75 clay -25.0 1.00 21 5,340 3,062 3,062 3.00 N/A N/A 0.812 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
45.50 24.31 1.17 5.00 clay -26.0 1.00 24 5,460 3,120 3,120 2.96 N/A N/A 0.804 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
46.50 25.15 1.10 4.59 clay -27.0 1.00 25 5,580 3,178 3,178 2.93 N/A N/A 0.795 N/A 0.409 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
47.50 24.41 1.02 4.39 clay -28.0 1.00 24 5,700 3,235 3,235 2.93 N/A N/A 0.787 N/A 0.406 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
48.50 41.42 2.45 6.05 clay -29.0 1.00 41 5,820 3,293 3,293 2.86 N/A N/A 0.779 N/A 0.403 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
49.50 28.91 1.13 4.05 silty clay to clay -30.0 1.00 19 5,940 3,350 3,350 2.86 N/A N/A 0.771 N/A 0.400 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-104 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 19.50 ft
  GWT Elev. During Test 13.00 ft           GWT Depth During Test, Zw  = 6.50 ft below ground surface        
  GWT Elev.  For Design 13.00 ft   GWT Depth  For Design, Zwd = 6.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 11.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.85 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.85 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth
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(ft)
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Shear
Strain

γc (%)

Vol.
Strain

 εv (%)
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Settlemen

t
Si (in.)

Cumulativ
e
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Profile

(in.)
0.50 187.32 1.95 1.04 sand 18.5 1.00 37 60 60 60 1.31 1.00 1,081.48 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 63.7 0.014 0.000 0.00 0.85
1.50 414.75 3.90 0.94 sand 17.5 1.66 137 180 180 180 0.98 1.00 2,289.06 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 233.5 0.016 0.000 0.00 0.85
2.50 155.42 1.72 1.11 sand 16.5 1.66 51 300 300 300 1.23 1.00 664.44 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 87.5 0.028 0.000 0.00 0.85
3.50 42.77 0.88 2.06 sandy silt to clayey silt 15.5 1.66 28 420 420 420 1.84 1.13 175.21 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 62.8 N/A N/A N/A 0.85
4.50 19.22 0.84 4.37 clay 14.5 1.00 19 540 540 540 2.57 3.12 160.06 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
5.50 14.69 0.73 5.00 clay 13.5 1.00 15 660 660 660 2.74 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
6.50 9.92 0.44 4.46 clay 12.5 1.00 10 780 780 780 2.87 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
7.50 13.39 0.44 3.30 silty clay to clay 11.5 1.00 9 900 838 838 2.70 N/A N/A 0.983 N/A 0.309 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
8.50 8.38 0.37 4.37 clay 10.5 1.00 8 1,020 895 895 2.96 N/A N/A 0.980 N/A 0.327 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
9.50 9.38 0.41 4.40 clay 9.5 1.00 9 1,140 953 953 2.94 N/A N/A 0.978 N/A 0.342 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
10.50 10.89 0.42 3.91 clay 8.5 1.00 11 1,260 1,010 1,010 2.87 N/A N/A 0.976 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
11.50 13.18 0.50 3.79 silty clay to clay 7.5 1.00 9 1,380 1,068 1,068 2.81 N/A N/A 0.973 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
12.50 10.42 0.42 4.12 clay 6.5 1.00 10 1,500 1,126 1,126 2.93 N/A N/A 0.971 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
13.50 11.89 0.62 5.30 clay 5.5 1.00 12 1,620 1,183 1,183 2.97 N/A N/A 0.969 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
14.50 12.84 0.70 5.54 clay 4.5 1.00 13 1,740 1,241 1,241 2.97 N/A N/A 0.966 N/A 0.396 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
15.50 12.23 0.70 5.84 clay 3.5 1.00 12 1,860 1,298 1,298 3.01 N/A N/A 0.964 N/A 0.404 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
16.50 9.20 0.40 4.49 clay 2.5 1.00 9 1,980 1,356 1,356 3.05 N/A N/A 0.962 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
17.50 12.82 0.57 4.55 clay 1.5 1.00 13 2,100 1,414 1,414 2.95 N/A N/A 0.959 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
18.50 13.20 0.54 4.25 clay 0.5 1.00 13 2,220 1,471 1,471 2.93 N/A N/A 0.957 N/A 0.422 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
19.50 10.93 0.31 3.01 silty clay to clay -0.5 1.00 7 2,340 1,529 1,529 2.91 N/A N/A 0.955 N/A 0.427 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
20.50 25.12 1.03 4.15 silty clay to clay -1.5 1.00 17 2,460 1,586 1,586 2.72 N/A N/A 0.952 N/A 0.432 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
21.50 15.38 0.60 4.00 clay -2.5 1.00 15 2,580 1,644 1,644 2.89 N/A N/A 0.950 N/A 0.436 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
22.50 14.42 0.76 5.38 clay -3.5 1.00 14 2,700 1,702 1,702 3.00 N/A N/A 0.948 N/A 0.440 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
23.50 11.07 0.58 5.41 clay -4.5 1.00 11 2,820 1,759 1,759 3.11 N/A N/A 0.945 N/A 0.443 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
24.50 14.13 0.62 4.59 clay -5.5 1.00 14 2,940 1,817 1,817 2.98 N/A N/A 0.943 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
25.50 14.12 0.52 3.86 silty clay to clay -6.5 1.00 9 3,060 1,874 1,874 2.94 N/A N/A 0.941 N/A 0.449 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
26.50 11.41 0.54 5.01 clay -7.5 1.00 11 3,180 1,932 1,932 3.10 N/A N/A 0.938 N/A 0.452 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.85
27.50 59.58 0.95 1.61 silty sand to sandy silt -8.5 1.00 20 3,300 1,990 1,990 2.22 1.72 102.64 0.936 1.000 0.454 0.181 0.474 YES 2.8 22.7 > 800 28.9 N/A 0.617 0.07 0.78
28.50 79.49 1.65 2.07 silty sand to sandy silt -9.5 1.00 26 3,420 2,047 2,047 2.21 1.68 132.22 0.934 0.991 0.456 0.295 0.764 YES 2.8 29.0 > 800 36.4 N/A 0.046 0.01 0.77
29.50 44.98 1.34 2.98 sandy silt to clayey silt -10.5 1.00 18 3,540 2,105 2,105 2.50 2.79 122.23 0.931 0.984 0.458 0.250 0.640 YES 2.8 20.3 > 800 26.0 N/A 1.066 0.13 0.64
30.50 24.21 0.97 4.05 silty clay to clay -11.5 1.00 16 3,660 2,162 2,162 2.81 N/A N/A 0.926 N/A 0.458 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.64
31.50 19.80 0.67 3.43 clayey silt to silty clay -12.5 1.00 10 3,780 2,220 2,220 2.84 N/A N/A 0.918 N/A 0.457 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.64
32.50 17.30 0.60 3.53 silty clay to clay -13.5 1.00 12 3,900 2,278 2,278 2.91 N/A N/A 0.909 N/A 0.455 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.64
33.50 14.98 0.51 3.53 silty clay to clay -14.5 1.00 10 4,020 2,335 2,335 2.96 N/A N/A 0.901 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.64
34.50 18.47 0.81 4.54 clay -15.5 1.00 18 4,140 2,393 2,393 2.96 N/A N/A 0.893 N/A 0.452 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.64
35.50 179.20 1.50 0.84 sand -16.5 1.00 36 4,260 2,450 2,450 1.71 1.04 168.66 0.885 0.922 0.450 N/A N/A NO N/A N/A N/A 32.4 N/A 0.097 0.01 0.63
36.50 137.27 1.22 0.89 sand -17.5 1.66 45 4,380 2,508 2,508 1.50 1.00 202.97 0.877 0.913 0.448 N/A N/A NO N/A N/A N/A 40.6 N/A 0.000 0.00 0.63
37.50 33.61 0.92 2.73 sandy silt to clayey silt -18.5 1.00 13 4,500 2,566 2,566 2.63 N/A N/A 0.869 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.63
38.50 54.49 1.73 3.19 sandy silt to clayey silt -19.5 1.00 22 4,620 2,623 2,623 2.50 2.76 131.46 0.861 0.915 0.443 0.291 0.717 YES 2.8 21.8 > 800 27.8 N/A 0.781 0.09 0.54
39.50 39.78 1.89 4.77 silty clay to clay -20.5 1.00 27 4,740 2,681 2,681 2.75 N/A N/A 0.852 N/A 0.441 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.54
40.50 93.72 1.36 1.46 sand to silty sand -21.5 1.00 23 4,860 2,738 2,738 2.10 1.45 116.07 0.844 0.900 0.438 0.225 0.552 YES 1.3 21.4 > 800 23.5 N/A 1.248 0.15 0.39
41.50 124.26 1.36 1.10 sand to silty sand -22.5 1.00 31 4,980 2,796 2,796 1.93 1.21 127.56 0.836 0.879 0.436 0.273 0.657 YES 1.3 27.6 > 800 30.0 N/A 0.247 0.03 0.36
42.50 99.81 1.19 1.20 sand to silty sand -23.5 1.00 25 5,100 2,854 2,854 2.03 1.34 111.66 0.828 0.885 0.433 0.209 0.511 YES 1.3 22.2 > 800 24.4 N/A 1.171 0.14 0.22
43.50 68.74 1.36 1.98 silty sand to sandy silt -24.5 1.00 23 5,220 2,911 2,911 2.30 1.95 111.04 0.820 0.885 0.430 0.207 0.509 YES 2.8 21.8 > 800 27.8 N/A 0.711 0.09 0.13
44.50 98.75 1.55 1.57 silty sand to sandy silt -25.5 1.00 33 5,340 2,969 2,969 2.12 1.48 120.20 0.812 0.857 0.427 0.242 0.578 YES 2.8 29.8 > 800 37.4 N/A 0.030 0.00 0.13
45.50 100.33 1.00 1.00 sand to silty sand -26.5 1.66 42 5,460 3,026 3,026 1.67 1.02 137.84 0.804 0.847 0.424 0.324 0.771 YES 1.3 35.1 > 800 37.9 N/A 0.025 0.00 0.13
46.50 35.30 0.99 2.81 sandy silt to clayey silt -27.5 1.00 14 5,580 3,084 3,084 2.67 N/A N/A 0.795 N/A 0.421 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.13
47.50 204.89 1.87 0.92 sand -28.5 1.00 41 5,700 3,142 3,142 1.73 1.06 172.78 0.787 0.835 0.418 N/A N/A NO N/A N/A N/A 32.7 N/A 0.084 0.01 0.12
48.50 329.32 2.11 0.64 gravelly sand to sand -29.5 1.00 55 5,820 3,199 3,199 1.47 1.00 260.39 0.779 0.829 0.415 N/A N/A NO N/A N/A N/A 43.4 N/A 0.000 0.00 0.12
49.50 167.71 1.60 0.96 sand -30.5 1.00 34 5,940 3,257 3,257 1.81 1.12 146.61 0.771 0.829 0.411 0.373 0.897 YES 0.0 26.3 > 800 26.3 N/A 0.969 0.12 0.00

Page 1
CPT LIQ Method 2 CPT-08-104.XLS

Output Sheet



EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-107 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 20.50 ft
  GWT Elev. During Test 14.00 ft           GWT Depth During Test, Zw  = 6.50 ft below ground surface        
  GWT Elev.  For Design 14.00 ft   GWT Depth  For Design, Zwd = 6.50 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 9.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.25 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.25 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 158.39 1.49 0.94 sand 19.5 1.00 32 60 60 60 1.30 1.00 914.44 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 53.9 0.015 0.000 0.00 0.25
1.50 239.24 2.01 0.84 sand 18.5 1.66 79 180 180 180 0.99 1.00 1,320.42 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 134.7 0.019 0.000 0.00 0.25
2.50 103.94 2.84 2.74 sandy silt to clayey silt 17.5 1.00 42 300 300 300 1.96 1.25 335.01 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 89.8 N/A N/A N/A 0.25
3.50 96.22 3.57 3.72 clayey silt to silty clay 16.5 1.66 80 420 420 420 1.83 1.13 391.24 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
4.50 28.59 1.27 4.45 silty clay to clay 15.5 1.66 32 540 540 540 2.24 1.76 160.49 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
5.50 6.56 0.31 4.82 clay 14.5 1.00 7 660 660 660 2.99 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
6.50 10.61 0.62 5.82 clay 13.5 1.00 11 780 780 780 2.93 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
7.50 15.48 0.79 5.16 clay 12.5 1.00 15 900 838 838 2.79 N/A N/A 0.983 N/A 0.309 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
8.50 28.24 0.87 3.09 clayey silt to silty clay 11.5 1.00 14 1,020 895 895 2.52 2.87 121.31 0.980 1.000 0.327 0.246 0.898 YES 2.8 23.9 > 800 N/A N/A 0.000 0.00 0.25
9.50 14.33 0.59 4.12 clay 10.5 1.00 14 1,140 953 953 2.78 N/A N/A 0.978 N/A 0.342 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
10.50 9.55 0.53 5.54 clay 9.5 1.00 10 1,260 1,010 1,010 3.02 N/A N/A 0.976 N/A 0.356 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
11.50 10.12 0.54 5.39 clay 8.5 1.00 10 1,380 1,068 1,068 3.01 N/A N/A 0.973 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
12.50 8.89 0.43 4.89 clay 7.5 1.00 9 1,500 1,126 1,126 3.04 N/A N/A 0.971 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
13.50 8.94 0.46 5.17 clay 6.5 1.00 9 1,620 1,183 1,183 3.07 N/A N/A 0.969 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
14.50 7.13 0.36 5.11 clay 5.5 1.00 7 1,740 1,241 1,241 3.16 N/A N/A 0.966 N/A 0.396 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
15.50 13.48 0.70 5.19 clay 4.5 1.00 13 1,860 1,298 1,298 2.95 N/A N/A 0.964 N/A 0.404 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
16.50 13.33 0.70 5.31 clay 3.5 1.00 13 1,980 1,356 1,356 2.97 N/A N/A 0.962 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
17.50 10.31 0.45 4.36 clay 2.5 1.00 10 2,100 1,414 1,414 3.02 N/A N/A 0.959 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
18.50 13.21 0.54 4.12 clay 1.5 1.00 13 2,220 1,471 1,471 2.92 N/A N/A 0.957 N/A 0.422 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
19.50 20.12 0.80 4.02 silty clay to clay 0.5 1.00 13 2,340 1,529 1,529 2.78 N/A N/A 0.955 N/A 0.427 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
20.50 50.15 1.61 3.21 clayey silt to silty clay -0.5 1.00 25 2,460 1,586 1,586 2.44 2.50 140.72 0.952 1.000 0.432 0.339 0.937 YES 2.8 31.0 > 800 N/A N/A 0.000 0.00 0.25
21.50 25.62 0.96 3.78 silty clay to clay -1.5 1.00 17 2,580 1,644 1,644 2.70 N/A N/A 0.950 N/A 0.436 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
22.50 29.93 1.24 4.16 silty clay to clay -2.5 1.00 20 2,700 1,702 1,702 2.69 N/A N/A 0.948 N/A 0.440 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
23.50 37.22 1.64 4.43 silty clay to clay -3.5 1.66 41 2,820 1,759 1,759 2.34 2.08 136.81 0.945 1.000 0.443 0.318 0.856 YES 5.0 48.8 > 800 N/A N/A 0.000 0.00 0.25
24.50 17.53 0.81 4.66 clay -4.5 1.00 18 2,940 1,817 1,817 2.92 N/A N/A 0.943 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
25.50 18.78 0.69 3.74 silty clay to clay -5.5 1.00 13 3,060 1,874 1,874 2.84 N/A N/A 0.941 N/A 0.449 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
26.50 9.70 0.44 4.64 clay -6.5 1.00 10 3,180 1,932 1,932 3.15 N/A N/A 0.938 N/A 0.452 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
27.50 11.17 0.58 5.33 clay -7.5 1.00 11 3,300 1,990 1,990 3.14 N/A N/A 0.936 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.25
28.50 42.51 0.94 2.23 sandy silt to clayey silt -8.5 1.00 17 3,420 2,047 2,047 2.43 2.45 102.88 0.934 0.993 0.456 0.181 0.471 YES 2.8 19.6 > 800 25.2 N/A 1.132 0.14 0.12
29.50 27.35 0.85 3.15 clayey silt to silty clay -9.5 1.66 23 3,540 2,105 2,105 2.37 2.20 96.90 0.931 0.982 0.458 0.165 0.421 YES 2.8 24.9 > 800 N/A N/A 0.000 0.00 0.12
30.50 8.91 0.38 4.40 clay -10.5 1.00 9 3,660 2,162 2,162 3.20 N/A N/A 0.926 N/A 0.458 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
31.50 10.08 0.40 4.16 clay -11.5 1.00 10 3,780 2,220 2,220 3.15 N/A N/A 0.918 N/A 0.457 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
32.50 39.67 1.56 3.97 clayey silt to silty clay -12.5 1.00 20 3,900 2,278 2,278 2.65 N/A N/A 0.909 N/A 0.455 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
33.50 36.20 1.74 4.80 clay -13.5 1.66 60 4,020 2,335 2,335 2.42 2.40 132.95 0.901 0.940 0.454 0.299 0.738 YES 5.0 60.5 > 800 N/A N/A 0.000 0.00 0.12
34.50 10.83 0.61 5.73 clay -14.5 1.00 11 4,140 2,393 2,393 3.24 N/A N/A 0.893 N/A 0.452 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.12
35.50 60.66 1.24 2.06 silty sand to sandy silt -15.5 1.00 20 4,260 2,450 2,450 2.32 2.02 110.73 0.885 0.937 0.450 0.206 0.512 YES 2.8 21.1 > 800 26.9 N/A 0.982 0.12 0.00
36.50 90.93 1.80 1.98 silty sand to sandy silt -16.5 1.66 50 4,380 2,508 2,508 1.87 1.16 156.19 0.877 0.913 0.448 0.434 1.057 YES 2.8 47.6 > 800 58.8 N/A 0.000 0.00 0.00
37.50 38.37 2.19 5.75 clay -17.5 1.00 38 4,500 2,566 2,566 2.81 N/A N/A 0.869 N/A 0.446 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
38.50 83.83 3.46 4.14 clayey silt to silty clay -18.5 1.66 69 4,620 2,623 2,623 2.13 1.52 184.43 0.861 0.897 0.443 N/A N/A NO N/A N/A N/A N/A N/A 0.000 0.00 0.00
39.50 13.05 0.62 4.86 clay -19.5 1.00 13 4,740 2,681 2,681 3.15 N/A N/A 0.852 N/A 0.441 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
40.50 12.84 0.40 3.18 silty clay to clay -20.5 1.00 9 4,860 2,738 2,738 3.05 N/A N/A 0.844 N/A 0.438 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
41.50 39.41 1.71 4.48 silty clay to clay -21.5 1.00 26 4,980 2,796 2,796 2.74 N/A N/A 0.836 N/A 0.436 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
42.50 51.64 3.20 6.34 clay -22.5 1.00 52 5,100 2,854 2,854 2.76 N/A N/A 0.828 N/A 0.433 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
43.50 26.06 1.43 5.63 clay -23.5 1.00 26 5,220 2,911 2,911 2.96 N/A N/A 0.820 N/A 0.430 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
44.50 21.70 1.08 5.05 clay -24.5 1.00 22 5,340 2,969 2,969 3.00 N/A N/A 0.812 N/A 0.427 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
45.50 26.39 1.32 5.04 clay -25.5 1.00 26 5,460 3,026 3,026 2.94 N/A N/A 0.804 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
46.50 53.83 2.71 5.10 silty clay to clay -26.5 1.00 36 5,580 3,084 3,084 2.70 N/A N/A 0.795 N/A 0.421 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
47.50 42.82 2.32 5.53 clay -27.5 1.00 43 5,700 3,142 3,142 2.81 N/A N/A 0.787 N/A 0.418 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
48.50 93.02 3.30 3.56 sandy silt to clayey silt -28.5 1.00 37 5,820 3,199 3,199 2.40 2.31 169.62 0.779 0.829 0.415 N/A N/A NO N/A N/A N/A 40.3 N/A 0.000 0.00 0.00
49.50 68.38 2.75 4.07 clayey silt to silty clay -29.5 1.00 34 5,940 3,257 3,257 2.57 3.16 150.12 0.771 0.828 0.411 0.395 0.947 YES 2.8 29.6 > 800 N/A N/A 0.000 0.00 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-110 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 23.00 ft
  GWT Elev. During Test 14.00 ft           GWT Depth During Test, Zw  = 9.00 ft below ground surface        
  GWT Elev.  For Design 14.00 ft   GWT Depth  For Design, Zwd = 9.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 11.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.69 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.69 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **

Soil
Depth

During Test
(ft)

Average
Cone Tip

Resistance

qt-avg (tsf)

Average
Sleeve

Friction

fs-avg (tsf)

Average
Friction

Ratio

Rf-avg (%)
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(Robertson et al., 1983)

Bottom of 
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Thin Layer 
Correction Factor

(Lunne, et al., 1997)
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Total
Vert.
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σv (psf)

Effective
Vert.
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σv' (psf)
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σv' (psf)

Soil
Behavior

Type
Index

Ic

Fines
Correction
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Kc

Corrected
Tip

Resistance
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Shear
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Coeff.

rd

Correction
for High

Overburden
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Cyclic
Stress
Ratio

++
CSR

Cyclic
Res.

Ratio
CRR7.5

Factor of
Safety

Against
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+++
FS

Liquef
y ?

SPT Blow
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Correction
 Ncorr.
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Corrected
SPT Blow 
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(N1)60cs

Residual
Shear
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Sr (psf)

Fines
Corrected
SPT Blow 
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(N1)60cs

Cyclic
Shear
Strain

γc (%)

Vol.
Strain

 εv (%)

Layer
Settlemen

t
Si (in.)

Cumulativ
e

Settlement
Profile

(in.)
0.50 138.12 1.17 0.85 sand 22.0 1.66 46 60 60 60 0.99 1.00 1,320.32 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 77.8 0.013 0.000 0.00 0.69
1.50 40.41 1.36 3.37 clayey silt to silty clay 21.0 1.00 20 180 180 180 2.20 1.67 225.40 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
2.50 26.06 0.96 3.69 clayey silt to silty clay 20.0 1.00 13 300 300 300 2.43 2.43 163.59 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
3.50 65.26 0.70 1.08 sand to silty sand 19.0 1.66 27 420 420 420 1.51 1.00 235.81 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 50.6 0.040 0.000 0.00 0.69
4.50 28.83 0.64 2.22 sandy silt to clayey silt 18.0 1.66 19 540 540 540 2.02 1.33 122.29 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A 43.9 N/A N/A N/A 0.69
5.50 9.91 0.33 3.35 silty clay to clay 17.0 1.00 7 660 660 660 2.75 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
6.50 10.60 0.47 4.46 clay 16.0 1.00 11 780 780 780 2.85 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
7.50 13.04 0.74 5.69 clay 15.0 1.00 13 900 900 900 2.89 N/A N/A 0.983 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
8.50 23.10 0.79 3.43 clayey silt to silty clay 14.0 1.00 12 1,020 1,020 1,020 2.58 3.22 123.32 0.980 N/A 0.287 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
9.50 24.17 0.76 3.15 clayey silt to silty clay 13.0 1.66 20 1,140 1,109 1,109 2.30 1.95 104.70 0.978 1.000 0.294 0.187 0.757 YES 2.8 29.7 > 800 N/A N/A 0.000 0.00 0.69
10.50 9.52 0.68 7.14 clay 12.0 1.00 10 1,260 1,166 1,166 3.13 N/A N/A 0.976 N/A 0.308 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
11.50 9.89 0.49 4.97 clay 11.0 1.00 10 1,380 1,224 1,224 3.02 N/A N/A 0.973 N/A 0.321 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
12.50 10.07 0.47 4.72 clay 10.0 1.00 10 1,500 1,282 1,282 3.01 N/A N/A 0.971 N/A 0.332 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
13.50 8.78 0.44 5.04 clay 9.0 1.00 9 1,620 1,339 1,339 3.09 N/A N/A 0.969 N/A 0.343 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
14.50 10.84 0.64 5.93 clay 8.0 1.00 11 1,740 1,397 1,397 3.08 N/A N/A 0.966 N/A 0.352 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
15.50 10.30 0.53 5.20 clay 7.0 1.00 10 1,860 1,454 1,454 3.07 N/A N/A 0.964 N/A 0.361 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
16.50 9.76 0.55 5.72 clay 6.0 1.00 10 1,980 1,512 1,512 3.13 N/A N/A 0.962 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
17.50 9.52 0.46 4.92 clay 5.0 1.00 10 2,100 1,570 1,570 3.10 N/A N/A 0.959 N/A 0.375 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
18.50 12.47 0.67 5.49 clay 4.0 1.00 12 2,220 1,627 1,627 3.05 N/A N/A 0.957 N/A 0.382 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
19.50 12.94 0.61 4.81 clay 3.0 1.00 13 2,340 1,685 1,685 3.01 N/A N/A 0.955 N/A 0.388 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
20.50 17.93 0.95 5.37 clay 2.0 1.00 18 2,460 1,742 1,742 2.94 N/A N/A 0.952 N/A 0.393 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
21.50 20.29 0.87 4.34 clay 1.0 1.00 20 2,580 1,800 1,800 2.84 N/A N/A 0.950 N/A 0.398 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
22.50 16.67 1.01 6.17 clay 0.0 1.00 17 2,700 1,858 1,858 3.02 N/A N/A 0.948 N/A 0.403 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
23.50 25.87 1.52 5.94 clay -1.0 1.00 26 2,820 1,915 1,915 2.87 N/A N/A 0.945 N/A 0.407 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
24.50 18.99 1.15 6.14 clay -2.0 1.00 19 2,940 1,973 1,973 2.99 N/A N/A 0.943 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
25.50 13.83 0.59 4.35 clay -3.0 1.00 14 3,060 2,030 2,030 3.01 N/A N/A 0.941 N/A 0.415 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
26.50 15.99 0.85 5.45 clay -4.0 1.00 16 3,180 2,088 2,088 3.03 N/A N/A 0.938 N/A 0.418 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
27.50 19.56 1.23 6.37 clay -5.0 1.00 20 3,300 2,146 2,146 3.01 N/A N/A 0.936 N/A 0.421 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
28.50 21.56 1.34 6.27 clay -6.0 1.00 22 3,420 2,203 2,203 2.98 N/A N/A 0.934 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
29.50 30.71 1.42 4.66 clay -7.0 1.00 31 3,540 2,261 2,261 2.78 N/A N/A 0.931 N/A 0.426 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
30.50 53.04 1.78 3.36 clayey silt to silty clay -8.0 1.00 27 3,660 2,318 2,318 2.50 2.78 136.92 0.926 0.946 0.427 0.319 0.842 YES 2.8 27.4 > 800 N/A N/A 0.000 0.00 0.69
31.50 28.70 0.84 2.95 clayey silt to silty clay -9.0 1.00 14 3,780 2,376 2,376 2.69 N/A N/A 0.918 N/A 0.427 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.69
32.50 47.05 1.21 2.57 sandy silt to clayey silt -10.0 1.00 19 3,900 2,434 2,434 2.47 2.62 111.78 0.909 0.941 0.426 0.210 0.553 YES 2.8 19.9 > 800 25.5 N/A 1.077 0.13 0.56
33.50 106.57 1.85 1.74 silty sand to sandy silt -11.0 1.66 59 4,020 2,491 2,491 1.78 1.09 172.71 0.901 0.916 0.425 N/A N/A NO N/A N/A N/A 68.2 N/A 0.000 0.00 0.56
34.50 27.79 1.15 4.13 silty clay to clay -12.0 1.00 19 4,140 2,549 2,549 2.82 N/A N/A 0.893 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.56
35.50 19.91 0.79 4.04 silty clay to clay -13.0 1.00 13 4,260 2,606 2,606 2.93 N/A N/A 0.885 N/A 0.423 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.56
36.50 119.96 1.08 0.90 sand to silty sand -14.0 1.00 30 4,380 2,664 2,664 1.87 1.16 120.98 0.877 0.896 0.422 0.245 0.620 YES 1.3 27.3 > 800 29.7 N/A 0.225 0.03 0.53
37.50 88.38 1.03 1.17 sand to silty sand -15.0 1.00 22 4,500 2,722 2,722 2.05 1.38 104.26 0.869 0.904 0.420 0.185 0.476 YES 1.3 20.3 > 800 22.3 N/A 1.319 0.16 0.37
38.50 80.70 1.14 1.41 silty sand to sandy silt -16.0 1.00 27 4,620 2,779 2,779 2.14 1.53 105.01 0.861 0.889 0.418 0.188 0.475 YES 2.8 25.6 > 800 32.4 N/A 0.088 0.01 0.36
39.50 93.32 1.15 1.23 sand to silty sand -17.0 1.00 23 4,740 2,837 2,837 2.06 1.38 108.28 0.852 0.890 0.417 0.198 0.505 YES 1.3 20.9 > 800 23.0 N/A 1.261 0.15 0.21
40.50 58.33 1.02 1.74 silty sand to sandy silt -18.0 1.66 32 4,860 2,894 2,894 2.01 1.31 104.95 0.844 0.866 0.415 0.187 0.467 YES 2.8 29.6 > 800 37.1 N/A 0.033 0.00 0.21
41.50 19.07 0.62 3.27 clayey silt to silty clay -19.0 1.00 10 4,980 2,952 2,952 2.93 N/A N/A 0.836 N/A 0.413 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.21
42.50 70.32 1.34 1.90 silty sand to sandy silt -20.0 1.66 39 5,100 3,010 3,010 1.97 1.27 120.13 0.828 0.849 0.410 0.241 0.595 YES 2.8 34.4 > 800 43.0 N/A 0.000 0.00 0.21
43.50 23.90 1.05 4.42 clay -21.0 1.00 24 5,220 3,067 3,067 2.94 N/A N/A 0.820 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.21
44.50 100.16 0.74 0.74 sand to silty sand -22.0 1.00 25 5,340 3,125 3,125 1.91 1.20 96.34 0.812 0.861 0.406 0.163 0.413 YES 1.3 21.4 > 800 23.5 N/A 1.209 0.15 0.06
45.50 123.16 1.68 1.37 sand to silty sand -23.0 1.00 31 5,460 3,182 3,182 2.01 1.32 128.76 0.804 0.842 0.403 0.279 0.694 YES 1.3 25.7 > 800 28.1 N/A 0.436 0.05 0.01
46.50 306.62 1.98 0.65 gravelly sand to sand -24.0 1.00 51 5,580 3,240 3,240 1.50 1.00 240.90 0.795 0.825 0.401 N/A N/A NO N/A N/A N/A 40.2 N/A 0.000 0.00 0.01
47.50 307.88 1.86 0.61 gravelly sand to sand -25.0 1.00 51 5,700 3,298 3,298 1.48 1.00 239.78 0.787 0.819 0.398 N/A N/A NO N/A N/A N/A 40.0 N/A 0.000 0.00 0.01
48.50 211.49 1.59 0.75 sand -26.0 1.00 42 5,820 3,355 3,355 1.67 1.02 166.37 0.779 0.813 0.395 N/A N/A NO N/A N/A N/A 32.7 N/A 0.076 0.01 0.00
49.50 247.34 1.25 0.51 sand -27.0 1.00 49 5,940 3,413 3,413 1.51 1.00 189.34 0.771 0.808 0.393 N/A N/A NO N/A N/A N/A 37.9 N/A 0.022 0.00 0.00
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EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-117 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 22.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 6.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 6.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 14.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.28 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.28 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 203.34 1.53 0.75 sand 21.0 1.00 41 60 60 60 1.17 1.00 1,174.00 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 69.1 0.014 0.000 0.00 0.28
1.50 196.82 2.64 1.34 sand to silty sand 20.0 1.66 81 180 180 180 1.21 1.00 1,086.27 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 147.7 0.018 0.000 0.00 0.28
2.50 62.15 1.24 2.00 silty sand to sandy silt 19.0 1.00 21 300 300 300 1.98 1.27 204.08 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 47.3 0.034 0.000 0.00 0.28
3.50 31.71 0.72 2.27 sandy silt to clayey silt 18.0 1.66 21 420 420 420 1.96 1.25 143.08 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A 47.8 N/A N/A N/A 0.28
4.50 13.79 0.57 4.13 clay 17.0 1.00 14 540 540 540 2.65 N/A N/A 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
5.50 9.65 0.37 3.82 clay 16.0 1.00 10 660 660 660 2.80 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
6.50 8.44 0.29 3.40 clay 15.0 1.00 8 780 749 749 2.84 N/A N/A 0.985 N/A 0.300 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.28
7.50 30.22 0.41 1.34 silty sand to sandy silt 14.0 1.66 17 900 806 806 1.94 1.23 96.77 0.983 1.000 0.321 0.164 0.611 YES 2.8 29.1 > 800 36.5 N/A 0.027 0.00 0.27
8.50 12.64 0.31 2.43 clayey silt to silty clay 13.0 1.00 6 1,020 864 864 2.65 N/A N/A 0.980 N/A 0.338 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
9.50 10.37 0.31 3.00 silty clay to clay 12.0 1.00 7 1,140 922 922 2.79 N/A N/A 0.978 N/A 0.354 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
10.50 10.30 0.30 2.92 silty clay to clay 11.0 1.00 7 1,260 979 979 2.81 N/A N/A 0.976 N/A 0.367 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
11.50 12.62 0.55 4.38 clay 10.0 1.00 13 1,380 1,037 1,037 2.86 N/A N/A 0.973 N/A 0.379 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
12.50 13.46 0.49 3.69 silty clay to clay 9.0 1.00 9 1,500 1,094 1,094 2.81 N/A N/A 0.971 N/A 0.389 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
13.50 54.16 0.64 1.19 silty sand to sandy silt 8.0 1.66 30 1,620 1,152 1,152 1.77 1.08 127.83 0.969 1.000 0.398 0.274 0.821 YES 2.8 42.2 > 800 52.3 N/A 0.000 0.00 0.27
14.50 20.17 0.48 2.39 clayey silt to silty clay 7.0 1.00 10 1,740 1,210 1,210 2.57 3.16 92.96 0.966 1.000 0.407 0.155 0.454 YES 2.8 15.8 777 N/A N/A 0.000 0.00 0.27
15.50 14.85 0.48 3.32 silty clay to clay 6.0 1.00 10 1,860 1,267 1,267 2.78 N/A N/A 0.964 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
16.50 14.43 0.65 4.58 clay 5.0 1.00 14 1,980 1,325 1,325 2.89 N/A N/A 0.962 N/A 0.420 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
17.50 11.22 0.48 4.44 clay 4.0 1.00 11 2,100 1,382 1,382 2.98 N/A N/A 0.959 N/A 0.426 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
18.50 24.04 1.25 5.30 clay 3.0 1.00 24 2,220 1,440 1,440 2.78 N/A N/A 0.957 N/A 0.431 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
19.50 36.53 1.55 4.27 silty clay to clay 2.0 1.00 24 2,340 1,498 1,498 2.60 3.31 150.42 0.955 1.000 0.436 0.396 1.084 YES 5.0 33.1 > 800 N/A N/A 0.000 0.00 0.27
20.50 24.76 0.96 3.95 silty clay to clay 1.0 1.00 17 2,460 1,555 1,555 2.71 N/A N/A 0.952 N/A 0.441 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
21.50 16.10 0.60 3.88 silty clay to clay 0.0 1.00 11 2,580 1,613 1,613 2.85 N/A N/A 0.950 N/A 0.444 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
22.50 19.83 0.98 5.10 clay -1.0 1.00 20 2,700 1,670 1,670 2.87 N/A N/A 0.948 N/A 0.448 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
23.50 16.53 0.76 4.72 clay -2.0 1.00 17 2,820 1,728 1,728 2.92 N/A N/A 0.945 N/A 0.451 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
24.50 12.56 0.46 3.90 clay -3.0 1.00 13 2,940 1,786 1,786 2.97 N/A N/A 0.943 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
25.50 17.58 0.92 5.51 clay -4.0 1.00 18 3,060 1,843 1,843 2.96 N/A N/A 0.941 N/A 0.457 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.27
26.50 114.99 1.64 1.43 sand to silty sand -5.0 1.00 29 3,180 1,901 1,901 1.96 1.26 148.22 0.938 1.000 0.459 0.383 0.995 YES 1.3 30.8 > 800 33.4 N/A 0.085 0.01 0.26
27.50 145.76 1.46 1.00 sand -6.0 1.00 29 3,300 1,958 1,958 1.79 1.10 161.78 0.936 1.000 0.461 N/A N/A NO N/A N/A N/A 29.5 N/A 0.545 0.07 0.20
28.50 111.01 1.24 1.12 sand to silty sand -7.0 1.66 46 3,420 2,016 2,016 1.60 1.00 183.07 0.934 0.997 0.463 N/A N/A NO N/A N/A N/A 50.5 N/A 0.000 0.00 0.20
29.50 41.51 1.44 3.49 clayey silt to silty clay -8.0 1.00 21 3,540 2,074 2,074 2.57 3.17 129.15 0.931 0.988 0.465 0.280 0.710 YES 2.8 23.2 > 800 N/A N/A 0.000 0.00 0.20
30.50 63.40 1.76 2.78 sandy silt to clayey silt -9.0 1.00 25 3,660 2,131 2,131 2.37 2.21 135.66 0.926 0.977 0.465 0.312 0.782 YES 2.8 27.4 > 800 34.5 N/A 0.073 0.01 0.19
31.50 69.33 2.19 3.16 sandy silt to clayey silt -10.0 1.00 28 3,780 2,189 2,189 2.39 2.27 150.61 0.918 0.966 0.464 0.398 0.988 YES 2.8 29.3 > 800 36.8 N/A 0.042 0.01 0.18
32.50 66.97 2.44 3.65 clayey silt to silty clay -11.0 1.00 33 3,900 2,246 2,246 2.45 2.53 159.80 0.909 0.955 0.462 0.460 1.133 NO N/A N/A N/A N/A N/A 0.000 0.00 0.18
33.50 146.67 2.91 1.98 silty sand to sandy silt -12.0 1.00 49 4,020 2,304 2,304 2.03 1.33 182.31 0.901 0.945 0.460 N/A N/A NO N/A N/A N/A 59.7 N/A 0.000 0.00 0.18
34.50 152.48 1.61 1.06 sand -13.0 1.66 50 4,140 2,362 2,362 1.51 1.00 232.34 0.893 0.936 0.458 N/A N/A NO N/A N/A N/A 46.5 N/A 0.000 0.00 0.18
35.50 20.09 0.68 3.44 clayey silt to silty clay -14.0 1.00 10 4,260 2,419 2,419 2.87 N/A N/A 0.885 N/A 0.456 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.18
36.50 13.53 0.57 4.47 clay -15.0 1.00 14 4,380 2,477 2,477 3.08 N/A N/A 0.877 N/A 0.454 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.18
37.50 24.12 1.00 4.31 silty clay to clay -16.0 1.00 16 4,500 2,534 2,534 2.87 N/A N/A 0.869 N/A 0.451 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.18
38.50 116.09 2.38 2.05 silty sand to sandy silt -17.0 1.00 39 4,620 2,592 2,592 2.12 1.50 152.90 0.861 0.901 0.449 0.412 0.988 YES 2.8 36.8 > 800 45.8 N/A 0.000 0.00 0.18
39.50 172.98 2.12 1.23 sand to silty sand -18.0 1.00 43 4,740 2,650 2,650 1.84 1.14 171.37 0.852 0.894 0.446 N/A N/A NO N/A N/A N/A 41.9 N/A 0.000 0.00 0.18
40.50 122.22 1.60 1.31 sand to silty sand -19.0 1.66 51 4,860 2,707 2,707 1.67 1.01 176.47 0.844 0.886 0.443 N/A N/A NO N/A N/A N/A 48.1 N/A 0.000 0.00 0.18
41.50 57.39 1.09 1.91 silty sand to sandy silt -20.0 1.66 32 4,980 2,765 2,765 2.03 1.34 108.09 0.836 0.882 0.441 0.197 0.471 YES 2.8 29.7 > 800 37.3 N/A 0.033 0.00 0.18
42.50 24.33 0.69 2.93 clayey silt to silty clay -21.0 1.00 12 5,100 2,822 2,822 2.79 N/A N/A 0.828 N/A 0.438 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.18
43.50 123.37 1.51 1.22 sand to silty sand -22.0 1.00 31 5,220 2,880 2,880 1.96 1.26 129.07 0.820 0.871 0.435 0.280 0.669 YES 1.3 27.0 > 800 29.4 N/A 0.377 0.05 0.14
44.50 66.73 2.46 3.70 clayey silt to silty clay -23.0 1.00 33 5,340 2,938 2,938 2.50 2.76 152.08 0.812 0.860 0.432 0.407 0.967 YES 2.8 30.3 > 800 N/A N/A 0.000 0.00 0.14
45.50 78.03 2.66 3.42 sandy silt to clayey silt -24.0 1.00 31 5,460 2,995 2,995 2.43 2.44 155.29 0.804 0.858 0.428 0.428 1.023 YES 2.8 28.3 > 800 35.6 N/A 0.052 0.01 0.13
46.50 63.34 1.18 1.87 silty sand to sandy silt -25.0 1.00 21 5,580 3,053 3,053 2.32 2.01 103.23 0.795 0.877 0.425 0.182 0.448 YES 2.8 19.9 > 800 25.5 N/A 1.073 0.13 0.00
47.50 33.99 1.07 3.15 clayey silt to silty clay -26.0 1.00 17 5,700 3,110 3,110 2.72 N/A N/A 0.787 N/A 0.422 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
48.50 26.19 0.80 3.09 clayey silt to silty clay -27.0 1.00 13 5,820 3,168 3,168 2.82 N/A N/A 0.779 N/A 0.419 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
49.50 16.08 0.38 2.41 clayey silt to silty clay -28.0 1.00 8 5,940 3,226 3,226 2.94 N/A N/A 0.771 N/A 0.415 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00

Page 1
CPT LIQ Method 2 CPT-08-117.XLS

Output Sheet



EVALUATION OF LIQUEFACTION POTENTIAL AND EARTHQUAKE-INDUCED SETTLEMENTS USING CPT DATA (METHOD 2)
(Engineer: Curt Scheyhing)

PROJECT INFORMATION REFERENCES
  Project Name SR-22 Phase 2 +    Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and 1998 NCEER/NSF Workshops (Edited by: T.L. Youd and I.M. Idriss, 2001)
  Project No. I-436 ++  CSR = 0.65 Amax (σv/σv') rd

  Location Orange County, CA +++ FS = (CRR7.5/CSR) MSF Kσ Kα −−>> where CRR7.5 is evaluated from direct CPT data, K α =1.0 and MSF = 1.19
  Exploration No. CPT-08-119 *      Residual strength values of liquefied soils are evaluated from converted SPT blow counts using the median curve  by Seed & Harder (1990) 

**    Ground settlements are evaluated from converted SPT blow counts using the method developed by Tokimatsu and Seed (1987).
GENERAL INPUT DATA Note: This analysis asssumes level ground condition and depth of liquefiable soils does not change.
  Ground Surf. Elev. During Test 23.00 ft
  GWT Elev. During Test 16.00 ft           GWT Depth During Test, Zw  = 7.00 ft below ground surface        
  GWT Elev.  For Design 16.00 ft   GWT Depth  For Design, Zwd = 7.00 ft below ground surface        
  Total Soil Unit Weight, γt 120.00 pcf
  Earthquake Magnitude, Meq 7.00 *** SUMMARY OF RESULTS ***
  Peak Ground Acceleration, Amax 0.45 g   Total Thickness of Liquefiable Soils = 10.00 feet
  Required Factor of Safety 1.10   Earthquake-Induced Settlements:

    - Liquefaction-Induced Settlement = 0.37 inches <--- Saturated Sands
    - Seismic Compaction Settlement  = 0.00 inches <--- Dry or Unsaturated Sands

Total: 0.37 inches

INPUT SOIL PROFILE (CPT DATA) SOIL LIQUEFACTION POTENTIAL ANALYSIS (1996 NCEER & 1998 NCEER/NSF WORKSHOPS) + RESIDUAL STRENGTH * GROUND SETTLEMENT **
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0.50 201.40 1.15 0.57 sand 22.0 1.00 40 60 60 60 1.06 1.00 1,162.81 0.999 N/A 0.292 N/A N/A NO N/A N/A N/A 68.5 0.014 0.000 0.00 0.37
1.50 164.73 1.09 0.66 sand 21.0 1.66 55 180 180 180 0.97 1.00 909.17 0.997 N/A 0.291 N/A N/A NO N/A N/A N/A 92.7 0.021 0.000 0.00 0.37
2.50 51.68 1.06 2.05 sandy silt to clayey silt 20.0 1.66 34 300 300 300 1.73 1.06 233.67 0.994 N/A 0.291 N/A N/A NO N/A N/A N/A 74.8 N/A N/A N/A 0.37
3.50 13.72 0.35 2.54 clayey silt to silty clay 19.0 1.66 11 420 420 420 2.27 1.84 91.46 0.992 N/A 0.290 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.37
4.50 5.90 0.16 2.76 clay 18.0 1.00 6 540 540 540 2.82 N/A N/A 0.990 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.37
5.50 6.87 0.24 3.57 clay 17.0 1.00 7 660 660 660 2.89 N/A N/A 0.987 N/A 0.289 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.37
6.50 10.51 0.32 3.03 silty clay to clay 16.0 1.00 7 780 780 780 2.74 N/A N/A 0.985 N/A 0.288 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.37
7.50 37.49 0.66 1.75 sandy silt to clayey silt 15.0 1.66 25 900 869 869 1.95 1.24 116.57 0.983 1.000 0.298 0.227 0.911 YES 2.8 40.5 > 800 50.2 N/A 0.000 0.00 0.37
8.50 18.15 0.29 1.58 sandy silt to clayey silt 14.0 1.66 12 1,020 926 926 2.19 1.64 72.35 0.980 1.000 0.316 0.115 0.435 YES 2.8 20.5 > 800 26.2 N/A 0.128 0.02 0.35
9.50 8.64 0.20 2.35 silty clay to clay 13.0 1.00 6 1,140 984 984 2.81 N/A N/A 0.978 N/A 0.331 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
10.50 9.28 0.33 3.56 clay 12.0 1.00 9 1,260 1,042 1,042 2.91 N/A N/A 0.976 N/A 0.345 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
11.50 6.58 0.24 3.70 clay 11.0 1.00 7 1,380 1,099 1,099 3.07 N/A N/A 0.973 N/A 0.357 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
12.50 7.70 0.26 3.40 clay 10.0 1.00 8 1,500 1,157 1,157 3.00 N/A N/A 0.971 N/A 0.368 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
13.50 11.33 0.36 3.21 silty clay to clay 9.0 1.00 8 1,620 1,214 1,214 2.86 N/A N/A 0.969 N/A 0.378 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
14.50 14.68 0.34 2.36 clayey silt to silty clay 8.0 1.00 7 1,740 1,272 1,272 2.69 N/A N/A 0.966 N/A 0.387 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
15.50 15.01 0.51 3.45 silty clay to clay 7.0 1.00 10 1,860 1,330 1,330 2.80 N/A N/A 0.964 N/A 0.394 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
16.50 18.84 0.54 2.89 clayey silt to silty clay 6.0 1.00 9 1,980 1,387 1,387 2.68 N/A N/A 0.962 N/A 0.401 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
17.50 13.87 0.50 3.64 silty clay to clay 5.0 1.00 9 2,100 1,445 1,445 2.87 N/A N/A 0.959 N/A 0.408 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
18.50 14.55 0.59 4.08 clay 4.0 1.00 15 2,220 1,502 1,502 2.89 N/A N/A 0.957 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
19.50 14.26 0.49 3.48 silty clay to clay 3.0 1.00 10 2,340 1,560 1,560 2.87 N/A N/A 0.955 N/A 0.419 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
20.50 20.69 1.03 5.01 clay 2.0 1.00 21 2,460 1,618 1,618 2.85 N/A N/A 0.952 N/A 0.424 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
21.50 28.53 1.43 5.03 clay 1.0 1.00 29 2,580 1,675 1,675 2.76 N/A N/A 0.950 N/A 0.428 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.35
22.50 27.43 0.72 2.64 sandy silt to clayey silt 0.0 1.00 11 2,700 1,733 1,733 2.59 3.26 99.67 0.948 1.000 0.432 0.172 0.475 YES 2.8 14.6 659 19.1 N/A 1.583 0.19 0.16
23.50 17.86 0.77 4.34 clay -1.0 1.00 18 2,820 1,790 1,790 2.89 N/A N/A 0.945 N/A 0.435 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
24.50 17.36 0.91 5.27 clay -2.0 1.00 17 2,940 1,848 1,848 2.96 N/A N/A 0.943 N/A 0.439 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
25.50 15.47 0.77 5.02 clay -3.0 1.00 15 3,060 1,906 1,906 3.00 N/A N/A 0.941 N/A 0.442 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.16
26.50 65.83 1.28 1.95 silty sand to sandy silt -4.0 1.00 22 3,180 1,963 1,963 2.24 1.77 117.90 0.938 1.000 0.445 0.232 0.624 YES 2.8 24.9 > 800 31.6 N/A 0.129 0.02 0.15
27.50 119.90 0.79 0.66 sand -5.0 1.66 40 3,300 2,021 2,021 1.43 1.00 197.50 0.936 0.996 0.447 N/A N/A NO N/A N/A N/A 39.5 N/A 0.006 0.00 0.15
28.50 58.67 1.06 1.81 silty sand to sandy silt -6.0 1.00 20 3,420 2,078 2,078 2.27 1.85 106.46 0.934 0.987 0.449 0.192 0.504 YES 2.8 22.0 > 800 28.0 N/A 0.766 0.09 0.05
29.50 88.56 2.01 2.28 silty sand to sandy silt -7.0 1.00 30 3,540 2,136 2,136 2.21 1.69 144.60 0.931 0.974 0.451 0.361 0.930 YES 2.8 31.4 > 800 39.3 N/A 0.009 0.00 0.05
30.50 207.50 3.54 1.71 sand to silty sand -8.0 1.00 52 3,660 2,194 2,194 1.87 1.16 230.13 0.926 0.964 0.452 N/A N/A NO N/A N/A N/A 54.4 N/A 0.000 0.00 0.05
31.50 114.80 1.96 1.71 silty sand to sandy silt -9.0 1.66 63 3,780 2,251 2,251 1.74 1.06 190.30 0.918 0.954 0.451 N/A N/A NO N/A N/A N/A 76.7 N/A 0.000 0.00 0.05
32.50 20.93 0.93 4.47 clay -10.0 1.00 21 3,900 2,309 2,309 2.91 N/A N/A 0.909 N/A 0.449 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
33.50 55.69 2.80 5.05 silty clay to clay -11.0 1.00 37 4,020 2,366 2,366 2.63 N/A N/A 0.901 N/A 0.448 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
34.50 48.56 2.42 4.98 silty clay to clay -12.0 1.66 54 4,140 2,424 2,424 2.35 2.10 153.65 0.893 0.926 0.446 0.417 1.033 YES 5.0 53.7 > 800 N/A N/A 0.000 0.00 0.05
35.50 12.10 0.58 4.78 clay -13.0 1.00 12 4,260 2,482 2,482 3.16 N/A N/A 0.885 N/A 0.444 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
36.50 22.42 1.13 5.06 clay -14.0 1.00 22 4,380 2,539 2,539 2.95 N/A N/A 0.877 N/A 0.442 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.05
37.50 80.79 3.33 4.13 clayey silt to silty clay -15.0 1.00 40 4,500 2,597 2,597 2.46 2.56 181.51 0.869 0.901 0.440 N/A N/A NO N/A N/A N/A N/A N/A 0.000 0.00 0.05
38.50 149.99 2.22 1.48 sand to silty sand -16.0 1.00 37 4,620 2,654 2,654 1.95 1.24 160.94 0.861 0.893 0.438 N/A N/A NO N/A N/A N/A 36.6 N/A 0.042 0.00 0.05
39.50 89.07 2.11 2.37 silty sand to sandy silt -17.0 1.00 30 4,740 2,712 2,712 2.26 1.82 139.14 0.852 0.891 0.436 0.330 0.806 YES 2.8 28.3 > 800 35.6 N/A 0.054 0.01 0.04
40.50 116.26 1.80 1.55 sand to silty sand -18.0 1.66 48 4,860 2,770 2,770 1.73 1.06 173.57 0.844 0.878 0.433 N/A N/A NO N/A N/A N/A 45.4 N/A 0.000 0.00 0.04
41.50 19.92 0.86 4.31 clay -19.0 1.00 20 4,980 2,827 2,827 2.98 N/A N/A 0.836 N/A 0.431 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.04
42.50 61.94 1.97 3.20 sandy silt to clayey silt -20.0 1.00 25 5,100 2,885 2,885 2.47 2.64 136.26 0.828 0.883 0.428 0.315 0.775 YES 2.8 23.4 > 800 29.8 N/A 0.260 0.03 0.01
43.50 109.84 3.27 2.98 sandy silt to clayey silt -21.0 1.00 44 5,220 2,942 2,942 2.28 1.88 170.64 0.820 0.857 0.425 N/A N/A NO N/A N/A N/A 48.5 N/A 0.000 0.00 0.01
44.50 148.30 2.47 1.66 sand to silty sand -22.0 1.66 61 5,340 3,000 3,000 1.69 1.03 207.24 0.812 0.850 0.423 N/A N/A NO N/A N/A N/A 55.0 N/A 0.000 0.00 0.01
45.50 72.06 2.15 2.98 sandy silt to clayey silt -23.0 1.00 29 5,460 3,058 3,058 2.42 2.38 138.44 0.804 0.858 0.420 0.327 0.796 YES 2.8 26.1 > 800 33.0 N/A 0.081 0.01 0.00
46.50 40.44 2.02 4.99 clay -24.0 1.00 40 5,580 3,115 3,115 2.80 N/A N/A 0.795 N/A 0.417 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
47.50 25.60 1.24 4.84 clay -25.0 1.00 26 5,700 3,173 3,173 2.95 N/A N/A 0.787 N/A 0.414 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
48.50 20.90 0.79 3.79 silty clay to clay -26.0 1.00 14 5,820 3,230 3,230 2.96 N/A N/A 0.779 N/A 0.411 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
49.50 26.24 1.13 4.32 silty clay to clay -27.0 1.00 17 5,940 3,288 3,288 2.92 N/A N/A 0.771 N/A 0.407 N/A N/A NO N/A N/A N/A N/A N/A N/A N/A 0.00
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Appendix F.3  
        Slope Stability Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Psuedo-static 
Coefficient

Kh = 1/3*PGA Static Seismic
1 Bolsa Chica Road OC South Abutment 1.57 1.12
2 Bolsa Chica Road OC North Abutment 1.67 1.19

3 405-22 HOV Connector Separation Abutment 1 - North Slope (RW1300) 1.87 1.29
4 405-22 HOV Connector Separation Abutment 1 - South Slope 1.88 1.35
5 405-22 HOV Connector Separation Abutment 1 - West Slope 2.44 1.62

6 S405-E22 Connector Separation Abutment 1 - South Slope (Type I Wall RW33111) 1.65 1.17
7 S405-E22 Connector Separation Abutment 4 - North Slope (RW3320) 3.37 2.42
8 S405-E22 Connector Separation Abutment 4 - South Slope (RW3319) 3.53 2.45

9 RW1300 highest wall at Station "H" 1309+36 0.17 1.81 1.17

10 RW 1325 & 1326 at Maximum Height 7.45 2.85
11 RW 1325 & 1326 at Maximum Height - Modified Janbu Method (random irregular surface) 6.88 4.37
12 RW 1325 & 1326 at Maximum Height - Modified Janbu Method (random block surface) 7.82 2.64

Factor of Safety
DescriptionLocation No.

Slope Stabilty Calculation Summary

0.17

0.16

0.17

0.17

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Revised Report\Appendices\Appendix F Calculations\Appendix F.3 Slope Stability\GDR Slope Stability Calc Summary revised.xls
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I-436 SR-22 Bolsa Chica Road OC S. Abutment - Static
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1

1

1

1

1

2

3

W1 W1

L1bcd ef gh ij
a

# FS
a 1.57
b 1.57
c 1.57
d 1.58
e 1.58
f 1.58
g 1.58
h 1.58
i 1.58
j 1.58

Soil
Desc.

Fill
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
120.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
120.0

Cohesion
Intercept

(psf)
250.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=1.57
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 8/5/2008                            
          Time of Run:              10:32AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:bolsa chica - static with undrained values_rev 3.in                         
          Output Filename:          N:bolsa chica - static with undrained values_rev 3.OUT                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica - static with undrained values_rev 3.PLT                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica Road OC S. Abutment - Static 
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      38.00      77.00      38.00        1 
              2         77.00      38.00     101.00      54.00        1 
              3        101.00      54.00     101.01      48.30        1 
              4        101.01      48.30     113.00      48.30        1 
              5        113.00      48.30     113.01      67.50        1 
              6        113.01      67.50     230.00      67.50        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     250.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
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              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         113.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         3600 Trial Surfaces Have Been Generated. 
 
 
           60 Surfaces Initiate From Each Of 60 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  95.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.59       34.47 
              3         60.38       31.20 
              4         64.39       28.22 
              5         68.61       25.54 
              6         73.01       23.17 
              7         77.58       21.13 
              8         82.28       19.42 
              9         87.09       18.06 
             10         91.99       17.06 
             11         96.94       16.41 
             12        101.94       16.12 
             13        106.93       16.20 
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             14        111.92       16.65 
             15        116.85       17.45 
             16        121.71       18.61 
             17        126.48       20.12 
             18        131.12       21.97 
             19        135.62       24.16 
             20        139.95       26.66 
             21        144.08       29.48 
             22        148.00       32.59 
             23        151.68       35.97 
             24        155.10       39.61 
             25        158.25       43.49 
             26        161.11       47.60 
             27        163.67       51.89 
             28        165.91       56.37 
             29        167.81       60.99 
             30        169.37       65.74 
             31        169.81       67.50 
 
          Circle Center At X =  103.3 ; Y =   84.8  and Radius,   68.7 
 
 
                ***     1.568   *** 
 
 
 
 
               Individual data on the    39  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.8   2444.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      1.6   1495.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      2.4   2652.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      3.5   4701.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   6      0.7   1099.3     0.0    12.5      0.0     0.0     0.0     0.0     0.0 
   7      4.4   7387.6     0.0   514.1      0.0     0.0     0.0     0.0     0.0 
   8      4.0   7685.3     0.0  1015.5      0.0     0.0     0.0     0.0     0.0 
   9      0.6   1193.4     0.0   186.7      0.0     0.0     0.0     0.0     0.0 
  10      4.7  11332.6     0.0  1786.9      0.0     0.0     0.0     0.0     0.0 
  11      4.8  14393.2     0.0  2264.9      0.0     0.0     0.0     0.0     0.0 
  12      4.9  17327.0     0.0  2633.7      0.0     0.0     0.0     0.0     0.0 
  13      5.0  20067.3     0.0  2891.5      0.0     0.0     0.0     0.0     0.0 
  14      4.1  18156.2     0.0  2461.0      0.0     0.0     0.0     0.0     0.0 
  15      0.0     43.0     0.0     6.1      0.0     0.0     0.0     0.0     0.0 
  16      0.9   3654.5     0.0   569.6      0.0     0.0     0.0     0.0     0.0 
  17      5.0  19736.7     0.0  3068.9      0.0     0.0     0.0     0.0     0.0 
  18      5.0  19506.1     0.0  2987.6      0.0     0.0     0.0     0.0     0.0 
  19      1.1   4208.7     0.0   635.5      0.0     0.0     0.0     0.0     0.0 
  20      0.0     50.7     0.0     5.8      0.0     0.0     0.0     0.0     0.0 
  21      3.8  23928.8     0.0  2151.9      0.0     0.0     0.0     0.0   921.6 
  22      4.9  29785.2     0.0  2487.1      0.0     0.0     0.0     0.0  1167.3 
  23      4.8  28426.4     0.0  2070.5      0.0     0.0     0.0     0.0  1143.9 
  24      4.6  26759.3     0.0  1545.9      0.0     0.0     0.0     0.0  1114.6 
  25      4.5  24822.7     0.0   915.9      0.0     0.0     0.0     0.0  1079.3 
  26      3.2  16787.3     0.0   211.3      0.0     0.0     0.0     0.0   763.3 
  27      1.1   5874.8     0.0     0.0      0.0     0.0     0.0     0.0   275.0 
  28      4.1  20328.1     0.0     0.0      0.0     0.0     0.0     0.0   991.8 
  29      0.7   3102.7     0.0     0.0      0.0     0.0     0.0     0.0   157.8 
  30      3.3  14752.3     0.0     0.0      0.0     0.0     0.0     0.0   782.3 
  31      3.7  15285.4     0.0     0.0      0.0     0.0     0.0     0.0   883.4 
  32      3.4  12719.1     0.0     0.0      0.0     0.0     0.0     0.0   822.0 
  33      3.2  10220.1     0.0     0.0      0.0     0.0     0.0     0.0   756.3 
  34      2.9   7850.5     0.0     0.0      0.0     0.0     0.0     0.0   686.5 
  35      2.6   5670.4     0.0     0.0      0.0     0.0     0.0     0.0   613.2 
  36      2.2   3736.4     0.0     0.0      0.0     0.0     0.0     0.0   536.6 
  37      1.9   2100.5     0.0     0.0      0.0     0.0     0.0     0.0   457.1 
  38      1.6    808.4     0.0     0.0      0.0     0.0     0.0     0.0   375.2 
  39      0.4     48.6     0.0     0.0      0.0     0.0     0.0     0.0   105.8 
 
          Failure Surface Specified By 31 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.32       38.00 
              2         57.87       34.48 
              3         61.67       31.23 
              4         65.70       28.26 
              5         69.93       25.60 
              6         74.34       23.25 
              7         78.92       21.24 
              8         83.63       19.56 
              9         88.45       18.23 
             10         93.35       17.25 
             11         98.32       16.64 
             12        103.31       16.39 
             13        108.31       16.51 
             14        113.28       16.99 
             15        118.21       17.83 
             16        123.07       19.03 
             17        127.82       20.59 
             18        132.45       22.48 
             19        136.92       24.71 
             20        141.22       27.26 
             21        145.33       30.12 
             22        149.21       33.27 
             23        152.85       36.69 
             24        156.24       40.37 
             25        159.34       44.29 
             26        162.15       48.43 
             27        164.65       52.76 
             28        166.83       57.26 
             29        168.67       61.91 
             30        170.17       66.68 
             31        170.36       67.50 
 
          Circle Center At X =  104.2 ; Y =   84.8  and Radius,   68.4 
 
 
                ***     1.570   *** 
 
 
 
1 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.59       34.46 
              3         60.38       31.20 
              4         64.40       28.23 
              5         68.63       25.57 
              6         73.05       23.24 
              7         77.64       21.24 
              8         82.36       19.58 
              9         87.18       18.29 
             10         92.10       17.36 
             11         97.07       16.80 
             12        102.06       16.61 
             13        107.06       16.79 
             14        112.03       17.35 
             15        116.94       18.28 
             16        121.77       19.57 
             17        126.49       21.22 
             18        131.08       23.21 
             19        135.50       25.55 
             20        139.73       28.20 
             21        143.76       31.17 
             22        147.55       34.43 
             23        151.09       37.96 
             24        154.36       41.75 
             25        157.33       45.77 
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             26        159.99       50.00 
             27        162.33       54.42 
             28        164.34       59.00 
             29        166.00       63.71 
             30        167.02       67.50 
 
          Circle Center At X =  102.1 ; Y =   83.5  and Radius,   66.9 
 
 
                ***     1.573   *** 
 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         50.51       38.00 
              2         54.05       34.47 
              3         57.83       31.20 
              4         61.85       28.23 
              5         66.08       25.56 
              6         70.49       23.21 
              7         75.07       21.19 
              8         79.78       19.52 
              9         84.60       18.20 
             10         89.51       17.23 
             11         94.47       16.64 
             12         99.47       16.41 
             13        104.47       16.55 
             14        109.44       17.06 
             15        114.36       17.94 
             16        119.21       19.18 
             17        123.95       20.77 
             18        128.56       22.71 
             19        133.01       24.99 
             20        137.28       27.58 
             21        141.35       30.49 
             22        145.19       33.69 
             23        148.79       37.16 
             24        152.12       40.89 
             25        155.17       44.85 
             26        157.91       49.03 
             27        160.34       53.41 
             28        162.44       57.94 
             29        164.19       62.63 
             30        165.60       67.42 
             31        165.61       67.50 
 
          Circle Center At X =  100.0 ; Y =   84.0  and Radius,   67.6 
 
 
                ***     1.575   *** 
 
 
 
1 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.64       34.52 
              3         60.47       31.30 
              4         64.51       28.36 
              5         68.76       25.72 
              6         73.18       23.38 
              7         77.75       21.37 
              8         82.46       19.68 
              9         87.27       18.33 
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             10         92.17       17.32 
             11         97.13       16.67 
             12        102.12       16.37 
             13        107.12       16.42 
             14        112.10       16.82 
             15        117.04       17.58 
             16        121.92       18.69 
             17        126.71       20.14 
             18        131.38       21.93 
             19        135.91       24.04 
             20        140.28       26.47 
             21        144.47       29.20 
             22        148.45       32.22 
             23        152.21       35.52 
             24        155.72       39.07 
             25        158.98       42.87 
             26        161.96       46.88 
             27        164.64       51.10 
             28        167.02       55.50 
             29        169.09       60.05 
             30        170.82       64.74 
             31        171.62       67.50 
 
          Circle Center At X =  103.9 ; Y =   86.8  and Radius,   70.5 
 
 
                ***     1.575   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         51.78       38.00 
              2         55.32       34.47 
              3         59.12       31.22 
              4         63.14       28.25 
              5         67.38       25.59 
              6         71.80       23.26 
              7         76.38       21.26 
              8         81.10       19.60 
              9         85.93       18.31 
             10         90.84       17.37 
             11         95.81       16.80 
             12        100.81       16.60 
             13        105.80       16.77 
             14        110.77       17.32 
             15        115.69       18.23 
             16        120.52       19.50 
             17        125.25       21.13 
             18        129.84       23.11 
             19        134.28       25.42 
             20        138.53       28.05 
             21        142.57       31.00 
             22        146.38       34.23 
             23        149.94       37.74 
             24        153.23       41.51 
             25        156.23       45.50 
             26        158.93       49.71 
             27        161.31       54.11 
             28        163.35       58.68 
             29        165.05       63.38 
             30        166.20       67.50 
 
          Circle Center At X =  101.0 ; Y =   83.8  and Radius,   67.2 
 
 
                ***     1.576   *** 
 
 
 
1 
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          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.59       38.00 
              2         59.16       34.50 
              3         62.98       31.26 
              4         67.01       28.31 
              5         71.25       25.66 
              6         75.67       23.32 
              7         80.24       21.30 
              8         84.95       19.61 
              9         89.77       18.27 
             10         94.67       17.28 
             11         99.63       16.65 
             12        104.62       16.37 
             13        109.62       16.45 
             14        114.60       16.90 
             15        119.53       17.70 
             16        124.40       18.85 
             17        129.17       20.35 
             18        133.82       22.19 
             19        138.32       24.36 
             20        142.66       26.84 
             21        146.81       29.64 
             22        150.74       32.72 
             23        154.45       36.08 
             24        157.90       39.70 
             25        161.08       43.56 
             26        163.98       47.63 
             27        166.57       51.91 
             28        168.85       56.35 
             29        170.81       60.96 
             30        172.43       65.69 
             31        172.91       67.50 
 
          Circle Center At X =  106.0 ; Y =   85.8  and Radius,   69.4 
 
 
                ***     1.577   *** 
 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.24       38.00 
              2         52.84       34.54 
              3         56.68       31.33 
              4         60.73       28.40 
              5         64.98       25.76 
              6         69.40       23.42 
              7         73.97       21.40 
              8         78.67       19.70 
              9         83.48       18.33 
             10         88.37       17.29 
             11         93.33       16.60 
             12         98.31       16.26 
             13        103.31       16.26 
             14        108.30       16.61 
             15        113.25       17.31 
             16        118.14       18.35 
             17        122.95       19.72 
             18        127.65       21.43 
             19        132.22       23.46 
             20        136.63       25.81 
             21        140.88       28.45 
             22        144.93       31.39 
             23        148.76       34.59 
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             24        152.36       38.06 
             25        155.72       41.77 
             26        158.80       45.71 
             27        161.61       49.84 
             28        164.12       54.17 
             29        166.32       58.66 
             30        168.21       63.29 
             31        169.59       67.50 
 
          Circle Center At X =  100.8 ; Y =   88.1  and Radius,   71.8 
 
 
                ***     1.578   *** 
 
 
 
1 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.32       38.00 
              2         57.93       34.54 
              3         61.77       31.34 
              4         65.82       28.41 
              5         70.07       25.76 
              6         74.48       23.42 
              7         79.05       21.39 
              8         83.75       19.68 
              9         88.55       18.29 
             10         93.44       17.24 
             11         98.39       16.53 
             12        103.38       16.17 
             13        108.38       16.15 
             14        113.37       16.48 
             15        118.32       17.15 
             16        123.22       18.16 
             17        128.04       19.50 
             18        132.75       21.18 
             19        137.33       23.18 
             20        141.76       25.49 
             21        146.03       28.10 
             22        150.10       31.00 
             23        153.97       34.17 
             24        157.60       37.60 
             25        160.99       41.28 
             26        164.12       45.18 
             27        166.97       49.29 
             28        169.53       53.58 
             29        171.79       58.04 
             30        173.73       62.65 
             31        175.35       67.38 
             32        175.39       67.50 
 
          Circle Center At X =  106.2 ; Y =   88.4  and Radius,   72.3 
 
 
                ***     1.580   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.14       38.00 
              2         61.68       34.47 
              3         65.48       31.22 
              4         69.52       28.28 
              5         73.77       25.65 
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              6         78.22       23.36 
              7         82.82       21.41 
              8         87.56       19.82 
              9         92.41       18.60 
             10         97.34       17.76 
             11        102.32       17.30 
             12        107.32       17.22 
             13        112.31       17.52 
             14        117.26       18.21 
             15        122.15       19.27 
             16        126.94       20.71 
             17        131.60       22.51 
             18        136.12       24.66 
             19        140.45       27.15 
             20        144.58       29.96 
             21        148.49       33.09 
             22        152.14       36.50 
             23        155.52       40.19 
             24        158.61       44.12 
             25        161.38       48.28 
             26        163.83       52.64 
             27        165.94       57.17 
             28        167.70       61.85 
             29        169.09       66.66 
             30        169.26       67.50 
 
          Circle Center At X =  105.8 ; Y =   82.3  and Radius,   65.1 
 
 
                ***     1.581   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     28.75     57.50     86.25    115.00    143.75 
 
          X      0.00 +-----*--W*--*------+---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -            .                                      
                      -           ..                                      
                28.75 +         ....                                      
                      -        .....                                      
                      -       ......                                      
                      -      .......                                      
                      -     .......8                                      
                      -    .......41                                      
          A     57.50 +   .......417                                      
                      -  .......110.                                      
                      -  .....8120..                                      
                      - .....8120...                                      
                      - .....12....*.                                     
                      -.....81........                                    
          X     86.25 +.....17.........                                   
                      -.....1...........                                  
                      ......1...........                                  
                      ......1..........* *                                
                      ......1..........                                   
                      ......1..........                                   
          I    115.00 ......1..........*..   */1                          
                      ......13................                            
                      ......91................                            
                      .......21...............                            
                      .......913..............                            
                      -.......7134............                            
          S    143.75 +........7134...........                            
                      -.........7124..........                            
                      - ..........51134.......                            
                      - ...........92133.4....                            
                      -  ...........975113434.                            
                      -  ..............9751121                            
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               172.50 +   ................9792                            
                      -    ..................9                            
                      -     ..................                            
                      -     ..................                            
                      -      .................                            
                      -        ...............                            
          F    201.25 +         ..............                            
                      -          .............                            
                      -            ...........                            
                      -              .........                            
                      -               ........                            
                      -                  .....                            
          T    230.00 +     *  W*           .*1/                          
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I-436 SR-22 Bolsa Chica RD OC S. Abutment - Seismic
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a

# FS
a 1.10
b 1.10
c 1.10
d 1.10
e 1.10
f 1.10
g 1.11
h 1.11
i 1.11
j 1.11

Soil
Desc.

Fill
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
120.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
120.0

Cohesion
Intercept

(psf)
400.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.160 g<

PCSTABL5M/si  FSmin=1.10
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              09:03AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:bolsa chica - seismic with undrained values rev3.in                         
          Output Filename:          N:bolsa chica - seismic with undrained values rev3.OUT                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica - seismic with undrained values rev3.PLT                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica RD OC S. Abutment - Seismic  
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      38.00      77.00      38.00        1 
              2         77.00      38.00     101.00      54.00        1 
              3        101.00      54.00     101.01      48.30        1 
              4        101.01      48.30     113.00      48.30        1 
              5        113.00      48.30     113.01      67.50        1 
              6        113.01      67.50     230.00      67.50        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     400.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
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              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         113.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.160 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         2500 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 50 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  95.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.02       38.00 
              2         50.00       34.97 
              3         54.12       32.15 
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              4         58.39       29.53 
              5         62.78       27.14 
              6         67.28       24.97 
              7         71.89       23.03 
              8         76.59       21.32 
              9         81.37       19.85 
             10         86.22       18.63 
             11         91.12       17.65 
             12         96.07       16.93 
             13        101.04       16.45 
             14        106.04       16.22 
             15        111.04       16.25 
             16        116.03       16.53 
             17        121.00       17.06 
             18        125.94       17.84 
             19        130.83       18.86 
             20        135.67       20.14 
             21        140.43       21.65 
             22        145.12       23.41 
             23        149.70       25.40 
             24        154.19       27.61 
             25        158.55       30.05 
             26        162.79       32.71 
             27        166.88       35.58 
             28        170.83       38.65 
             29        174.61       41.92 
             30        178.23       45.37 
             31        181.67       49.00 
             32        184.92       52.80 
             33        187.97       56.76 
             34        190.82       60.87 
             35        193.46       65.11 
             36        194.78       67.50 
 
          Circle Center At X =  108.0 ; Y =  115.2  and Radius,   99.0 
 
 
                ***     1.098   *** 
 
 
 
 
               Individual data on the    44  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.0    753.2     0.0     0.0      0.0     0.0   120.5     0.0     0.0 
   2      4.1   2290.7     0.0     0.0      0.0     0.0   366.5     0.0     0.0 
   3      3.5   3030.2     0.0     0.0      0.0     0.0   484.8     0.0     0.0 
   4      0.8    784.7     0.0     0.0      0.0     0.0   125.5     0.0     0.0 
   5      4.4   5266.3     0.0     0.0      0.0     0.0   842.6     0.0     0.0 
   6      2.4   3331.7     0.0     0.0      0.0     0.0   533.1     0.0     0.0 
   7      2.1   3306.7     0.0    76.7      0.0     0.0   529.1     0.0     0.0 
   8      4.6   7927.9     0.0   625.1      0.0     0.0  1268.5     0.0     0.0 
   9      4.7   9114.4     0.0  1193.9      0.0     0.0  1458.3     0.0     0.0 
  10      0.4    843.4     0.0   127.4      0.0     0.0   134.9     0.0     0.0 
  11      4.4  10131.1     0.0  1561.3      0.0     0.0  1621.0     0.0     0.0 
  12      4.8  13850.5     0.0  2108.2      0.0     0.0  2216.1     0.0     0.0 
  13      4.9  16648.9     0.0  2451.4      0.0     0.0  2663.8     0.0     0.0 
  14      4.9  19331.5     0.0  2717.5      0.0     0.0  3093.0     0.0     0.0 
  15      4.9  21664.9     0.0  2879.3      0.0     0.0  3466.4     0.0     0.0 
  16      0.0     42.7     0.0     6.0      0.0     0.0     6.8     0.0     0.0 
  17      0.0    133.2     0.0    20.4      0.0     0.0    21.3     0.0     0.0 
  18      5.0  19616.5     0.0  3015.5      0.0     0.0  3138.6     0.0     0.0 
  19      5.0  19696.4     0.0  3046.8      0.0     0.0  3151.4     0.0     0.0 
  20      2.0   7709.7     0.0  1188.6      0.0     0.0  1233.5     0.0     0.0 
  21      0.0     51.3     0.0     6.0      0.0     0.0     8.2     0.0     0.0 
  22      3.0  19076.7     0.0  1804.7      0.0     0.0  3052.3     0.0   725.1 
  23      5.0  31186.4     0.0  2873.2      0.0     0.0  4989.8     0.0  1193.2 
  24      4.9  30591.0     0.0  2668.9      0.0     0.0  4894.6     0.0  1185.3 
  25      4.9  29777.5     0.0  2386.9      0.0     0.0  4764.4     0.0  1174.4 
  26      4.8  28756.2     0.0  2027.8      0.0     0.0  4601.0     0.0  1160.4 
  27      4.8  27540.0     0.0  1592.6      0.0     0.0  4406.4     0.0  1143.5 
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  28      4.7  26144.2     0.0  1082.5      0.0     0.0  4183.1     0.0  1123.7 
  29      4.6  24586.4     0.0   498.6      0.0     0.0  3933.8     0.0  1101.0 
  30      1.2   6351.9     0.0    25.7      0.0     0.0  1016.3     0.0   293.0 
  31      3.3  16534.8     0.0     0.0      0.0     0.0  2645.6     0.0   782.6 
  32      4.3  20615.5     0.0     0.0      0.0     0.0  3298.5     0.0  1024.2 
  33      0.1    451.2     0.0     0.0      0.0     0.0    72.2     0.0    23.1 
  34      4.2  19120.7     0.0     0.0      0.0     0.0  3059.3     0.0  1016.5 
  35      4.1  17076.6     0.0     0.0      0.0     0.0  2732.3     0.0   983.0 
  36      3.9  14987.1     0.0     0.0      0.0     0.0  2397.9     0.0   947.0 
  37      3.8  12880.1     0.0     0.0      0.0     0.0  2060.8     0.0   908.6 
  38      3.6  10784.6     0.0     0.0      0.0     0.0  1725.5     0.0   867.9 
  39      3.4   8729.5     0.0     0.0      0.0     0.0  1396.7     0.0   825.0 
  40      3.2   6743.8     0.0     0.0      0.0     0.0  1079.0     0.0   780.0 
  41      3.1   4856.5     0.0     0.0      0.0     0.0   777.0     0.0   733.0 
  42      2.9   3095.6     0.0     0.0      0.0     0.0   495.3     0.0   684.1 
  43      2.6   1488.3     0.0     0.0      0.0     0.0   238.1     0.0   633.5 
  44      1.3    197.3     0.0     0.0      0.0     0.0    31.6     0.0   317.3 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         52.99       34.88 
              3         57.06       31.97 
              4         61.28       29.29 
              5         65.64       26.85 
              6         70.13       24.64 
              7         74.73       22.68 
              8         79.43       20.98 
              9         84.21       19.53 
             10         89.07       18.34 
             11         93.98       17.42 
             12         98.94       16.76 
             13        103.93       16.38 
             14        108.92       16.27 
             15        113.92       16.42 
             16        118.90       16.85 
             17        123.85       17.55 
             18        128.76       18.52 
             19        133.61       19.75 
             20        138.38       21.25 
             21        143.06       23.00 
             22        147.64       25.00 
             23        152.11       27.24 
             24        156.45       29.73 
             25        160.64       32.45 
             26        164.69       35.39 
             27        168.56       38.55 
             28        172.26       41.91 
             29        175.78       45.47 
             30        179.09       49.21 
             31        182.20       53.13 
             32        185.09       57.21 
             33        187.75       61.44 
             34        190.18       65.81 
             35        191.00       67.50 
 
          Circle Center At X =  108.5 ; Y =  108.4  and Radius,   92.1 
 
 
                ***     1.098   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.02       38.00 
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              2         49.94       34.90 
              3         54.03       32.02 
              4         58.26       29.35 
              5         62.63       26.92 
              6         67.12       24.72 
              7         71.72       22.77 
              8         76.42       21.06 
              9         81.20       19.61 
             10         86.06       18.41 
             11         90.97       17.47 
             12         95.93       16.80 
             13        100.91       16.40 
             14        105.91       16.25 
             15        110.91       16.38 
             16        115.89       16.77 
             17        120.85       17.43 
             18        125.76       18.35 
             19        130.62       19.54 
             20        135.41       20.98 
             21        140.11       22.67 
             22        144.72       24.61 
             23        149.22       26.80 
             24        153.59       29.22 
             25        157.83       31.87 
             26        161.92       34.75 
             27        165.85       37.83 
             28        169.61       41.13 
             29        173.19       44.62 
             30        176.58       48.29 
             31        179.77       52.14 
             32        182.75       56.16 
             33        185.51       60.33 
             34        188.05       64.64 
             35        189.53       67.50 
 
          Circle Center At X =  106.0 ; Y =  109.9  and Radius,   93.7 
 
 
                ***     1.102   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         52.14       38.00 
              2         56.17       35.04 
              3         60.34       32.27 
              4         64.64       29.72 
              5         69.05       27.38 
              6         73.58       25.25 
              7         78.20       23.35 
              8         82.92       21.68 
              9         87.70       20.24 
             10         92.56       19.03 
             11         97.46       18.06 
             12        102.41       17.34 
             13        107.38       16.85 
             14        112.38       16.61 
             15        117.38       16.62 
             16        122.37       16.86 
             17        127.35       17.36 
             18        132.29       18.09 
             19        137.20       19.06 
             20        142.05       20.28 
             21        146.83       21.72 
             22        151.54       23.40 
             23        156.17       25.31 
             24        160.69       27.44 
             25        165.10       29.79 
             26        169.40       32.36 
             27        173.56       35.12 
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             28        177.58       38.09 
             29        181.46       41.26 
             30        185.17       44.60 
             31        188.72       48.13 
             32        192.09       51.82 
             33        195.27       55.67 
             34        198.27       59.68 
             35        201.06       63.82 
             36        203.29       67.50 
 
          Circle Center At X =  114.8 ; Y =  118.9  and Radius,  102.3 
 
 
                ***     1.103   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         53.02       34.92 
              3         57.11       32.05 
              4         61.36       29.40 
              5         65.74       26.99 
              6         70.24       24.82 
              7         74.85       22.89 
              8         79.56       21.21 
              9         84.35       19.78 
             10         89.22       18.62 
             11         94.13       17.72 
             12         99.09       17.08 
             13        104.08       16.72 
             14        109.08       16.62 
             15        114.08       16.78 
             16        119.06       17.22 
             17        124.01       17.92 
             18        128.91       18.89 
             19        133.76       20.12 
             20        138.53       21.61 
             21        143.22       23.35 
             22        147.81       25.35 
             23        152.28       27.58 
             24        156.62       30.06 
             25        160.83       32.76 
             26        164.89       35.68 
             27        168.78       38.82 
             28        172.50       42.16 
             29        176.03       45.70 
             30        179.37       49.42 
             31        182.50       53.32 
             32        185.42       57.38 
             33        188.12       61.59 
             34        190.59       65.93 
             35        191.37       67.50 
 
          Circle Center At X =  108.4 ; Y =  109.7  and Radius,   93.1 
 
 
                ***     1.104   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         50.61       38.00 
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              2         54.56       34.93 
              3         58.67       32.08 
              4         62.92       29.44 
              5         67.30       27.04 
              6         71.81       24.88 
              7         76.43       22.96 
              8         81.14       21.28 
              9         85.93       19.86 
             10         90.79       18.70 
             11         95.71       17.80 
             12        100.67       17.16 
             13        105.66       16.79 
             14        110.66       16.68 
             15        115.65       16.84 
             16        120.64       17.27 
             17        125.59       17.96 
             18        130.50       18.91 
             19        135.35       20.12 
             20        140.13       21.59 
             21        144.82       23.32 
             22        149.42       25.29 
             23        153.90       27.50 
             24        158.26       29.94 
             25        162.48       32.62 
             26        166.56       35.52 
             27        170.47       38.63 
             28        174.22       41.94 
             29        177.78       45.45 
             30        181.15       49.15 
             31        184.32       53.01 
             32        187.27       57.05 
             33        190.01       61.23 
             34        192.52       65.55 
             35        193.52       67.50 
 
          Circle Center At X =  110.2 ; Y =  110.5  and Radius,   93.8 
 
 
                ***     1.104   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.80       38.00 
              2         63.70       34.88 
              3         67.77       31.98 
              4         72.00       29.30 
              5         76.36       26.86 
              6         80.85       24.66 
              7         85.46       22.72 
              8         90.16       21.02 
              9         94.95       19.59 
             10         99.82       18.43 
             11        104.73       17.53 
             12        109.70       16.90 
             13        114.68       16.55 
             14        119.68       16.47 
             15        124.68       16.66 
             16        129.66       17.13 
             17        134.60       17.87 
             18        139.50       18.88 
             19        144.33       20.16 
             20        149.09       21.70 
             21        153.75       23.50 
             22        158.31       25.55 
             23        162.75       27.85 
             24        167.06       30.39 
             25        171.22       33.16 
             26        175.23       36.15 
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             27        179.06       39.36 
             28        182.71       42.78 
             29        186.17       46.39 
             30        189.43       50.18 
             31        192.47       54.15 
             32        195.29       58.28 
             33        197.88       62.56 
             34        200.23       66.97 
             35        200.48       67.50 
 
          Circle Center At X =  118.6 ; Y =  107.6  and Radius,   91.2 
 
 
                ***     1.109   *** 
 
 
 
 
          Failure Surface Specified By 39 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.20       38.00 
              2         59.35       35.20 
              3         63.61       32.59 
              4         67.98       30.15 
              5         72.44       27.90 
              6         76.99       25.84 
              7         81.63       23.97 
              8         86.34       22.30 
              9         91.12       20.82 
             10         95.96       19.55 
             11        100.84       18.49 
             12        105.77       17.63 
             13        110.73       16.98 
             14        115.71       16.53 
             15        120.70       16.30 
             16        125.70       16.28 
             17        130.70       16.47 
             18        135.68       16.86 
             19        140.65       17.47 
             20        145.58       18.29 
             21        150.47       19.31 
             22        155.32       20.53 
             23        160.11       21.96 
             24        164.84       23.59 
             25        169.49       25.42 
             26        174.07       27.44 
             27        178.55       29.65 
             28        182.94       32.05 
             29        187.22       34.63 
             30        191.39       37.39 
             31        195.44       40.32 
             32        199.37       43.42 
             33        203.16       46.68 
             34        206.81       50.09 
             35        210.31       53.66 
             36        213.66       57.37 
             37        216.85       61.22 
             38        219.88       65.20 
             39        221.48       67.50 
 
          Circle Center At X =  123.7 ; Y =  135.2  and Radius,  118.9 
 
 
                ***     1.111   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\STEDWIN\Bolsa Chica S abut\Final Analysis Version 3\bolsa chica - static with undrained values_rev 3.doc 

            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         53.09       35.01 
              3         57.25       32.23 
              4         61.54       29.67 
              5         65.96       27.33 
              6         70.50       25.23 
              7         75.13       23.35 
              8         79.86       21.72 
              9         84.66       20.33 
             10         89.53       19.19 
             11         94.45       18.30 
             12         99.41       17.67 
             13        104.39       17.29 
             14        109.39       17.17 
             15        114.39       17.30 
             16        119.38       17.69 
             17        124.33       18.33 
             18        129.25       19.23 
             19        134.12       20.38 
             20        138.92       21.78 
             21        143.64       23.42 
             22        148.27       25.30 
             23        152.80       27.42 
             24        157.22       29.77 
             25        161.51       32.34 
             26        165.66       35.12 
             27        169.66       38.12 
             28        173.51       41.32 
             29        177.18       44.71 
             30        180.68       48.28 
             31        183.99       52.03 
             32        187.10       55.94 
             33        190.00       60.01 
             34        192.70       64.22 
             35        194.56       67.50 
 
          Circle Center At X =  109.3 ; Y =  114.6  and Radius,   97.4 
 
 
                ***     1.114   *** 
 
 
 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         52.14       38.00 
              2         55.94       34.74 
              3         59.92       31.73 
              4         64.09       28.96 
              5         68.42       26.46 
              6         72.89       24.23 
              7         77.50       22.28 
              8         82.21       20.61 
              9         87.02       19.24 
             10         91.91       18.18 
             11         96.85       17.41 
             12        101.83       16.95 
             13        106.82       16.80 
             14        111.82       16.96 
             15        116.80       17.42 
             16        121.74       18.20 
             17        126.62       19.27 
             18        131.43       20.65 
             19        136.14       22.32 
             20        140.74       24.28 
             21        145.21       26.51 
             22        149.54       29.02 
             23        153.70       31.79 
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             24        157.68       34.82 
             25        161.47       38.08 
             26        165.05       41.57 
             27        168.41       45.28 
             28        171.53       49.18 
             29        174.41       53.27 
             30        177.02       57.53 
             31        179.37       61.95 
             32        181.44       66.50 
             33        181.83       67.50 
 
          Circle Center At X =  106.8 ; Y =   97.8  and Radius,   81.0 
 
 
                ***     1.114   *** 
 
 
 
1 
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PCSTABL5M/si  FSmin=1.67
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 8/4/2008                            
          Time of Run:              05:34PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:bolsa chica n abut- static with undrained values.in                         
          Output Filename:          N:bolsa chica n abut- static with undrained values.OUT                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica n abut- static with undrained values.PLT                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica Road OC N. Abutment - Static 
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      36.00      77.00      36.00        1 
              2         77.00      36.00      98.00      50.00        1 
              3         98.00      50.00      98.01      42.80        1 
              4         98.01      42.80     110.00      42.80        1 
              5        110.00      42.80     110.01      62.30        1 
              6        110.01      62.30     230.00      62.30        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     250.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
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              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         110.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         3600 Trial Surfaces Have Been Generated. 
 
 
           60 Surfaces Initiate From Each Of 60 Points Equally Spaced 
          Along The Ground Surface Between  X =  35.00 ft. 
                                       and  X =  90.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.24       36.00 
              2         62.77       32.46 
              3         66.59       29.24 
              4         70.66       26.34 
              5         74.96       23.78 
              6         79.46       21.60 
              7         84.12       19.79 
              8         88.92       18.38 
              9         93.82       17.38 
             10         98.78       16.78 
             11        103.78       16.60 
             12        108.77       16.84 
             13        113.73       17.49 
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             14        118.62       18.55 
             15        123.40       20.01 
             16        128.04       21.86 
             17        132.52       24.10 
             18        136.79       26.70 
             19        140.83       29.64 
             20        144.61       32.91 
             21        148.11       36.49 
             22        151.29       40.34 
             23        154.15       44.44 
             24        156.66       48.77 
             25        158.79       53.29 
             26        160.55       57.97 
             27        161.77       62.30 
 
          Circle Center At X =  103.5 ; Y =   76.7  and Radius,   60.1 
 
 
                ***     1.674   *** 
 
 
 
 
               Individual data on the    35  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      2.9   1736.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      0.9    719.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      4.1   4136.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      0.6    683.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   6      3.7   5090.5     0.0   300.3      0.0     0.0     0.0     0.0     0.0 
   7      2.0   3167.0     0.0   383.0      0.0     0.0     0.0     0.0     0.0 
   8      2.5   4402.6     0.0   649.4      0.0     0.0     0.0     0.0     0.0 
   9      4.7  10566.1     0.0  1654.8      0.0     0.0     0.0     0.0     0.0 
  10      4.8  13685.3     0.0  2156.1      0.0     0.0     0.0     0.0     0.0 
  11      4.9  16660.8     0.0  2533.0      0.0     0.0     0.0     0.0     0.0 
  12      4.2  16182.6     0.0  2331.4      0.0     0.0     0.0     0.0     0.0 
  13      0.0     36.3     0.0     5.7      0.0     0.0     0.0     0.0     0.0 
  14      0.8   2459.8     0.0   445.8      0.0     0.0     0.0     0.0     0.0 
  15      5.0  15974.1     0.0  2904.0      0.0     0.0     0.0     0.0     0.0 
  16      5.0  15950.4     0.0  2895.4      0.0     0.0     0.0     0.0     0.0 
  17      1.2   3884.4     0.0   700.4      0.0     0.0     0.0     0.0     0.0 
  18      0.0     43.8     0.0     5.7      0.0     0.0     0.0     0.0     0.0 
  19      3.7  20726.2     0.0  2051.2      0.0     0.0     0.0     0.0   893.3 
  20      4.9  26755.0     0.0  2490.6      0.0     0.0     0.0     0.0  1172.7 
  21      4.8  25456.3     0.0  2097.1      0.0     0.0     0.0     0.0  1147.5 
  22      4.6  23796.6     0.0  1579.6      0.0     0.0     0.0     0.0  1114.4 
  23      4.5  21826.2     0.0   941.7      0.0     0.0     0.0     0.0  1073.5 
  24      3.1  14471.5     0.0   216.9      0.0     0.0     0.0     0.0   749.9 
  25      1.1   5133.8     0.0     0.0      0.0     0.0     0.0     0.0   275.3 
  26      4.0  17201.7     0.0     0.0      0.0     0.0     0.0     0.0   969.8 
  27      0.4   1676.8     0.0     0.0      0.0     0.0     0.0     0.0    99.1 
  28      3.4  12988.1     0.0     0.0      0.0     0.0     0.0     0.0   808.5 
  29      3.5  12064.0     0.0     0.0      0.0     0.0     0.0     0.0   839.2 
  30      3.2   9517.7     0.0     0.0      0.0     0.0     0.0     0.0   765.0 
  31      2.9   7108.1     0.0     0.0      0.0     0.0     0.0     0.0   685.5 
  32      2.5   4914.2     0.0     0.0      0.0     0.0     0.0     0.0   601.2 
  33      2.1   3009.9     0.0     0.0      0.0     0.0     0.0     0.0   512.8 
  34      1.8   1461.5     0.0     0.0      0.0     0.0     0.0     0.0   420.8 
  35      1.2    330.2     0.0     0.0      0.0     0.0     0.0     0.0   293.1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         56.44       36.00 
              2         59.99       32.48 
              3         63.83       29.27 
              4         67.91       26.38 
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              5         72.22       23.85 
              6         76.72       21.67 
              7         81.39       19.88 
              8         86.18       18.47 
              9         91.08       17.47 
             10         96.05       16.87 
             11        101.04       16.69 
             12        106.04       16.91 
             13        111.00       17.55 
             14        115.89       18.60 
             15        120.67       20.04 
             16        125.32       21.88 
             17        129.81       24.09 
             18        134.09       26.67 
             19        138.15       29.59 
             20        141.95       32.83 
             21        145.48       36.38 
             22        148.70       40.21 
             23        151.59       44.29 
             24        154.13       48.59 
             25        156.31       53.09 
             26        158.12       57.75 
             27        159.46       62.30 
 
          Circle Center At X =  100.8 ; Y =   77.2  and Radius,   60.6 
 
 
                ***     1.674   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.31       36.00 
              2         61.85       32.47 
              3         65.67       29.25 
              4         69.75       26.36 
              5         74.05       23.81 
              6         78.55       21.63 
              7         83.22       19.83 
              8         88.02       18.43 
              9         92.92       17.43 
             10         97.88       16.83 
             11        102.88       16.66 
             12        107.87       16.89 
             13        112.83       17.55 
             14        117.72       18.61 
             15        122.50       20.07 
             16        127.14       21.92 
             17        131.61       24.16 
             18        135.89       26.75 
             19        139.93       29.69 
             20        143.71       32.96 
             21        147.21       36.53 
             22        150.41       40.38 
             23        153.27       44.48 
             24        155.78       48.81 
             25        157.92       53.32 
             26        159.68       58.00 
             27        160.91       62.30 
 
          Circle Center At X =  102.5 ; Y =   76.8  and Radius,   60.2 
 
 
                ***     1.674   *** 
 
 
 
 
          Failure Surface Specified By 28 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.24       36.00 
              2         62.78       32.47 
              3         66.59       29.23 
              4         70.65       26.31 
              5         74.93       23.73 
              6         79.41       21.51 
              7         84.05       19.65 
              8         88.83       18.17 
              9         93.71       17.08 
             10         98.66       16.39 
             11        103.65       16.10 
             12        108.65       16.22 
             13        113.62       16.74 
             14        118.54       17.66 
             15        123.36       18.97 
             16        128.07       20.66 
             17        132.62       22.73 
             18        136.99       25.16 
             19        141.15       27.94 
             20        145.07       31.04 
             21        148.73       34.45 
             22        152.10       38.14 
             23        155.16       42.09 
             24        157.90       46.28 
             25        160.28       50.67 
             26        162.31       55.24 
             27        163.96       59.96 
             28        164.57       62.30 
 
          Circle Center At X =  104.7 ; Y =   78.0  and Radius,   61.9 
 
 
                ***     1.675   *** 
 
 
 
1 
 
          Failure Surface Specified By 28 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.24       36.00 
              2         62.79       32.48 
              3         66.61       29.26 
              4         70.69       26.36 
              5         74.99       23.81 
              6         79.48       21.61 
              7         84.13       19.78 
              8         88.92       18.35 
              9         93.81       17.30 
             10         98.77       16.66 
             11        103.76       16.42 
             12        108.76       16.60 
             13        113.73       17.17 
             14        118.63       18.15 
             15        123.44       19.53 
             16        128.12       21.30 
             17        132.63       23.44 
             18        136.96       25.94 
             19        141.08       28.78 
             20        144.94       31.95 
             21        148.54       35.43 
             22        151.84       39.18 
             23        154.82       43.19 
             24        157.47       47.44 
             25        159.76       51.88 
             26        161.68       56.50 
             27        163.22       61.25 
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             28        163.47       62.30 
 
          Circle Center At X =  104.1 ; Y =   77.7  and Radius,   61.3 
 
 
                ***     1.676   *** 
 
 
 
 
          Failure Surface Specified By 28 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         60.17       36.00 
              2         63.72       32.48 
              3         67.54       29.26 
              4         71.62       26.36 
              5         75.91       23.79 
              6         80.40       21.58 
              7         85.04       19.75 
              8         89.83       18.29 
              9         94.71       17.22 
             10         99.67       16.56 
             11        104.66       16.29 
             12        109.66       16.43 
             13        114.63       16.98 
             14        119.54       17.92 
             15        124.36       19.26 
             16        129.05       20.98 
             17        133.59       23.08 
             18        137.95       25.53 
             19        142.09       28.33 
             20        145.99       31.46 
             21        149.63       34.89 
             22        152.98       38.60 
             23        156.01       42.58 
             24        158.72       46.78 
             25        161.08       51.19 
             26        163.07       55.78 
             27        164.68       60.51 
             28        165.14       62.30 
 
          Circle Center At X =  105.4 ; Y =   78.1  and Radius,   61.8 
 
 
                ***     1.678   *** 
 
 
 
1 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.58       36.00 
              2         58.23       32.59 
              3         62.13       29.45 
              4         66.25       26.62 
              5         70.57       24.10 
              6         75.06       21.91 
              7         79.71       20.06 
              8         84.48       18.56 
              9         89.35       17.42 
             10         94.28       16.65 
             11         99.27       16.25 
             12        104.27       16.22 
             13        109.26       16.56 
             14        114.21       17.27 
             15        119.09       18.35 
             16        123.88       19.79 
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             17        128.54       21.58 
             18        133.07       23.72 
             19        137.42       26.18 
             20        141.57       28.96 
             21        145.51       32.05 
             22        149.20       35.42 
             23        152.63       39.05 
             24        155.79       42.93 
             25        158.64       47.03 
             26        161.19       51.34 
             27        163.40       55.82 
             28        165.28       60.46 
             29        165.87       62.30 
 
          Circle Center At X =  102.2 ; Y =   83.3  and Radius,   67.1 
 
 
                ***     1.682   *** 
 
 
 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.51       36.00 
              2         59.17       32.59 
              3         63.07       29.47 
              4         67.19       26.63 
              5         71.51       24.11 
              6         76.00       21.91 
              7         80.64       20.05 
              8         85.40       18.53 
              9         90.26       17.36 
             10         95.20       16.56 
             11        100.18       16.12 
             12        105.18       16.05 
             13        110.17       16.34 
             14        115.12       17.00 
             15        120.02       18.03 
             16        124.82       19.41 
             17        129.52       21.14 
             18        134.07       23.21 
             19        138.46       25.60 
             20        142.66       28.32 
             21        146.64       31.33 
             22        150.40       34.63 
             23        153.91       38.20 
             24        157.14       42.01 
             25        160.08       46.05 
             26        162.72       50.30 
             27        165.04       54.73 
             28        167.03       59.32 
             29        168.07       62.30 
 
          Circle Center At X =  103.7 ; Y =   84.1  and Radius,   68.0 
 
 
                ***     1.683   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         57.37       36.00 
              2         60.91       32.47 
              3         64.74       29.25 
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              4         68.83       26.38 
              5         73.16       23.88 
              6         77.69       21.76 
              7         82.38       20.04 
              8         87.21       18.73 
              9         92.13       17.85 
             10         97.11       17.39 
             11        102.11       17.37 
             12        107.09       17.78 
             13        112.02       18.63 
             14        116.86       19.89 
             15        121.57       21.57 
             16        126.11       23.66 
             17        130.46       26.13 
             18        134.58       28.96 
             19        138.44       32.14 
             20        142.00       35.65 
             21        145.25       39.45 
             22        148.16       43.52 
             23        150.70       47.82 
             24        152.86       52.33 
             25        154.63       57.01 
             26        155.98       61.82 
             27        156.07       62.30 
 
          Circle Center At X =   99.9 ; Y =   75.0  and Radius,   57.6 
 
 
                ***     1.683   *** 
 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.24       36.00 
              2         62.84       32.53 
              3         66.71       29.37 
              4         70.84       26.55 
              5         75.18       24.07 
              6         79.72       21.96 
              7         84.41       20.24 
              8         89.23       18.91 
              9         94.14       17.98 
             10         99.12       17.46 
             11        104.12       17.36 
             12        109.11       17.67 
             13        114.05       18.39 
             14        118.92       19.52 
             15        123.68       21.05 
             16        128.30       22.97 
             17        132.74       25.27 
             18        136.98       27.92 
             19        140.98       30.92 
             20        144.73       34.23 
             21        148.18       37.85 
             22        151.32       41.74 
             23        154.13       45.88 
             24        156.59       50.23 
             25        158.68       54.77 
             26        160.38       59.47 
             27        161.15       62.30 
 
          Circle Center At X =  102.9 ; Y =   77.7  and Radius,   60.3 
 
 
                ***     1.683   *** 
 
 
 
1 
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              09:28AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:bolsa chica n abut- seismic with undrained values.in                        
          Output Filename:          N:bolsa chica n abut- seismic with undrained values.OUT                       
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica n abut- seismic with undrained values.PLT                       
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica Road OC N. Abut- Seismic     
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      36.00      77.00      36.00        1 
              2         77.00      36.00      98.00      50.00        1 
              3         98.00      50.00      98.01      42.80        1 
              4         98.01      42.80     110.00      42.80        1 
              5        110.00      42.80     110.01      62.30        1 
              6        110.01      62.30     230.00      62.30        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     400.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\STEDWIN\Bolsa Chica N Abut\Final Analysis Version 3\bolsa chica n abut- seismic with undrained values.doc 

 
              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         110.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.160 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         3600 Trial Surfaces Have Been Generated. 
 
 
           60 Surfaces Initiate From Each Of 60 Points Equally Spaced 
          Along The Ground Surface Between  X =  35.00 ft. 
                                       and  X =  90.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.51       36.00 
              2         59.54       33.05 
              3         63.73       30.31 
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              4         68.05       27.79 
              5         72.50       25.51 
              6         77.06       23.46 
              7         81.72       21.65 
              8         86.47       20.09 
              9         91.29       18.78 
             10         96.18       17.73 
             11        101.12       16.93 
             12        106.09       16.40 
             13        111.08       16.12 
             14        116.08       16.11 
             15        121.08       16.36 
             16        126.05       16.87 
             17        130.99       17.64 
             18        135.88       18.67 
             19        140.71       19.95 
             20        145.47       21.49 
             21        150.14       23.27 
             22        154.72       25.30 
             23        159.17       27.56 
             24        163.51       30.05 
             25        167.71       32.77 
             26        171.75       35.70 
             27        175.64       38.85 
             28        179.36       42.19 
             29        182.90       45.72 
             30        186.25       49.43 
             31        189.40       53.31 
             32        192.34       57.36 
             33        195.07       61.55 
             34        195.51       62.30 
 
          Circle Center At X =  113.8 ; Y =  111.4  and Radius,   95.3 
 
 
                ***     1.159   *** 
 
 
 
 
               Individual data on the    42  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.0    744.8     0.0     0.0      0.0     0.0   119.2     0.0     0.0 
   2      4.2   2260.7     0.0     0.0      0.0     0.0   361.7     0.0     0.0 
   3      0.5    386.3     0.0     0.0      0.0     0.0    61.8     0.0     0.0 
   4      3.8   3346.9     0.0     0.0      0.0     0.0   535.5     0.0     0.0 
   5      3.5   3915.4     0.0     0.0      0.0     0.0   626.5     0.0     0.0 
   6      1.0   1207.9     0.0    16.6      0.0     0.0   193.3     0.0     0.0 
   7      4.5   6354.4     0.0   463.7      0.0     0.0  1016.7     0.0     0.0 
   8      0.1     86.1     0.0     9.7      0.0     0.0    13.8     0.0     0.0 
   9      4.7   8589.1     0.0  1074.9      0.0     0.0  1374.3     0.0     0.0 
  10      4.8  11574.6     0.0  1600.1      0.0     0.0  1851.9     0.0     0.0 
  11      4.8  14514.0     0.0  2047.6      0.0     0.0  2322.2     0.0     0.0 
  12      4.9  17371.5     0.0  2416.2      0.0     0.0  2779.4     0.0     0.0 
  13      1.8   7116.8     0.0   967.4      0.0     0.0  1138.7     0.0     0.0 
  14      0.0     35.6     0.0     5.4      0.0     0.0     5.7     0.0     0.0 
  15      3.1   9753.2     0.0  1732.1      0.0     0.0  1560.5     0.0     0.0 
  16      5.0  15909.0     0.0  2912.7      0.0     0.0  2545.4     0.0     0.0 
  17      3.9  12691.8     0.0  2373.5      0.0     0.0  2030.7     0.0     0.0 
  18      0.0     44.8     0.0     6.1      0.0     0.0     7.2     0.0     0.0 
  19      1.1   6107.9     0.0   659.6      0.0     0.0   977.3     0.0   257.2 
  20      5.0  28518.4     0.0  3084.1      0.0     0.0  4562.9     0.0  1200.0 
  21      5.0  28412.0     0.0  3047.2      0.0     0.0  4545.9     0.0  1198.5 
  22      5.0  28071.6     0.0  2928.5      0.0     0.0  4491.4     0.0  1193.7 
  23      4.9  27501.7     0.0  2728.5      0.0     0.0  4400.3     0.0  1185.6 
  24      4.9  26710.3     0.0  2447.7      0.0     0.0  4273.7     0.0  1174.3 
  25      4.8  25708.4     0.0  2086.9      0.0     0.0  4113.3     0.0  1159.7 
  26      4.8  24509.7     0.0  1646.9      0.0     0.0  3921.6     0.0  1142.0 
  27      4.7  23131.0     0.0  1129.2      0.0     0.0  3701.0     0.0  1121.1 
  28      4.6  21591.5     0.0   535.0      0.0     0.0  3454.6     0.0  1097.1 
  29      1.4   6307.7     0.0    34.0      0.0     0.0  1009.2     0.0   332.0 
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  30      3.1  13605.2     0.0     0.0      0.0     0.0  2176.8     0.0   738.1 
  31      4.2  17741.7     0.0     0.0      0.0     0.0  2838.7     0.0  1017.7 
  32      0.1    377.3     0.0     0.0      0.0     0.0    60.4     0.0    22.4 
  33      4.2  16205.8     0.0     0.0      0.0     0.0  2592.9     0.0  1007.4 
  34      4.0  14203.5     0.0     0.0      0.0     0.0  2272.6     0.0   971.8 
  35      3.9  12167.5     0.0     0.0      0.0     0.0  1946.8     0.0   933.5 
  36      3.7  10128.3     0.0     0.0      0.0     0.0  1620.5     0.0   892.7 
  37      3.5   8117.0     0.0     0.0      0.0     0.0  1298.7     0.0   849.4 
  38      3.3   6164.7     0.0     0.0      0.0     0.0   986.3     0.0   803.8 
  39      3.2   4302.6     0.0     0.0      0.0     0.0   688.4     0.0   756.0 
  40      2.9   2561.2     0.0     0.0      0.0     0.0   409.8     0.0   706.1 
  41      2.7    970.2     0.0     0.0      0.0     0.0   155.2     0.0   654.3 
  42      0.4     20.4     0.0     0.0      0.0     0.0     3.3     0.0   104.2 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.92       36.00 
              2         54.00       33.12 
              3         58.23       30.44 
              4         62.58       27.98 
              5         67.04       25.73 
              6         71.62       23.71 
              7         76.29       21.92 
              8         81.04       20.36 
              9         85.86       19.04 
             10         90.74       17.96 
             11         95.67       17.12 
             12        100.63       16.52 
             13        105.62       16.18 
             14        110.62       16.07 
             15        115.62       16.22 
             16        120.60       16.61 
             17        125.56       17.25 
             18        130.48       18.14 
             19        135.35       19.26 
             20        140.16       20.63 
             21        144.90       22.23 
             22        149.55       24.07 
             23        154.11       26.13 
             24        158.55       28.42 
             25        162.88       30.92 
             26        167.08       33.63 
             27        171.14       36.55 
             28        175.05       39.67 
             29        178.80       42.97 
             30        182.39       46.46 
             31        185.79       50.12 
             32        189.01       53.94 
             33        192.04       57.92 
             34        194.87       62.05 
             35        195.03       62.30 
 
          Circle Center At X =  110.2 ; Y =  117.1  and Radius,  101.0 
 
 
                ***     1.161   *** 
 
 
 
1 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         51.78       36.00 
              2         55.76       32.98 
              3         59.91       30.18 
              4         64.21       27.63 
              5         68.64       25.31 
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              6         73.19       23.25 
              7         77.86       21.44 
              8         82.61       19.90 
              9         87.45       18.63 
             10         92.35       17.62 
             11         97.29       16.90 
             12        102.27       16.45 
             13        107.27       16.28 
             14        112.27       16.38 
             15        117.25       16.77 
             16        122.21       17.44 
             17        127.12       18.38 
             18        131.97       19.59 
             19        136.75       21.07 
             20        141.43       22.82 
             21        146.01       24.83 
             22        150.47       27.08 
             23        154.80       29.59 
             24        158.98       32.33 
             25        163.00       35.30 
             26        166.85       38.49 
             27        170.52       41.89 
             28        173.99       45.49 
             29        177.25       49.28 
             30        180.30       53.25 
             31        183.12       57.37 
             32        185.70       61.65 
             33        186.05       62.30 
 
          Circle Center At X =  107.8 ; Y =  105.8  and Radius,   89.5 
 
 
                ***     1.163   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.31       36.00 
              2         62.05       32.69 
              3         66.02       29.64 
              4         70.18       26.87 
              5         74.52       24.40 
              6         79.03       22.23 
              7         83.67       20.37 
              8         88.43       18.84 
              9         93.28       17.63 
             10         98.21       16.77 
             11        103.18       16.24 
             12        108.18       16.06 
             13        113.17       16.22 
             14        118.15       16.72 
             15        123.08       17.57 
             16        127.94       18.75 
             17        132.70       20.26 
             18        137.35       22.09 
             19        141.87       24.24 
             20        146.22       26.70 
             21        150.40       29.44 
             22        154.38       32.47 
             23        158.14       35.77 
             24        161.66       39.31 
             25        164.94       43.09 
             26        167.94       47.09 
             27        170.67       51.28 
             28        173.10       55.65 
             29        175.22       60.18 
             30        176.05       62.30 
 
          Circle Center At X =  108.3 ; Y =   88.8  and Radius,   72.7 
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                ***     1.168   *** 
 
 
 
1 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         56.44       36.00 
              2         60.29       32.80 
              3         64.33       29.86 
              4         68.56       27.19 
              5         72.95       24.80 
              6         77.48       22.69 
              7         82.14       20.89 
              8         86.91       19.39 
              9         91.77       18.20 
             10         96.69       17.33 
             11        101.66       16.78 
             12        106.66       16.55 
             13        111.66       16.65 
             14        116.64       17.07 
             15        121.58       17.81 
             16        126.47       18.87 
             17        131.28       20.25 
             18        135.99       21.93 
             19        140.58       23.92 
             20        145.03       26.20 
             21        149.32       28.76 
             22        153.44       31.59 
             23        157.37       34.69 
             24        161.08       38.03 
             25        164.58       41.61 
             26        167.83       45.40 
             27        170.83       49.40 
             28        173.57       53.58 
             29        176.03       57.94 
             30        178.14       62.30 
 
          Circle Center At X =  107.7 ; Y =   93.7  and Radius,   77.2 
 
 
                ***     1.170   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.58       36.00 
              2         58.44       32.82 
              3         62.50       29.90 
              4         66.73       27.25 
              5         71.13       24.87 
              6         75.68       22.79 
              7         80.35       21.00 
              8         85.12       19.51 
              9         89.98       18.33 
             10         94.90       17.47 
             11         99.88       16.93 
             12        104.87       16.71 
             13        109.87       16.82 
             14        114.85       17.24 
             15        119.80       17.99 
             16        124.68       19.05 
             17        129.49       20.42 
             18        134.20       22.10 
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             19        138.79       24.08 
             20        143.24       26.35 
             21        147.54       28.91 
             22        151.67       31.73 
             23        155.60       34.82 
             24        159.33       38.15 
             25        162.84       41.71 
             26        166.10       45.50 
             27        169.12       49.48 
             28        171.88       53.66 
             29        174.36       58.00 
             30        176.46       62.30 
 
          Circle Center At X =  105.8 ; Y =   94.3  and Radius,   77.6 
 
 
                ***     1.173   *** 
 
 
 
1 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         60.17       36.00 
              2         63.94       32.71 
              3         67.93       29.70 
              4         72.12       26.97 
              5         76.49       24.54 
              6         81.01       22.42 
              7         85.68       20.61 
              8         90.46       19.14 
              9         95.33       18.01 
             10        100.26       17.21 
             11        105.24       16.77 
             12        110.24       16.67 
             13        115.23       16.92 
             14        120.20       17.51 
             15        125.11       18.45 
             16        129.94       19.73 
             17        134.68       21.35 
             18        139.28       23.29 
             19        143.75       25.54 
             20        148.04       28.11 
             21        152.14       30.96 
             22        156.04       34.09 
             23        159.71       37.49 
             24        163.13       41.14 
             25        166.29       45.01 
             26        169.18       49.09 
             27        171.77       53.37 
             28        174.06       57.82 
             29        175.98       62.30 
 
          Circle Center At X =  109.2 ; Y =   88.4  and Radius,   71.7 
 
 
                ***     1.177   *** 
 
 
 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         45.25       36.00 
              2         49.22       32.96 
              3         53.35       30.14 
              4         57.64       27.57 
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              5         62.07       25.24 
              6         66.62       23.17 
              7         71.28       21.36 
              8         76.04       19.82 
              9         80.87       18.56 
             10         85.77       17.57 
             11         90.72       16.86 
             12         95.71       16.44 
             13        100.70       16.30 
             14        105.70       16.44 
             15        110.68       16.87 
             16        115.63       17.58 
             17        120.53       18.57 
             18        125.37       19.84 
             19        130.13       21.39 
             20        134.79       23.20 
             21        139.34       25.27 
             22        143.76       27.60 
             23        148.04       30.18 
             24        152.17       33.00 
             25        156.14       36.05 
             26        159.92       39.31 
             27        163.51       42.79 
             28        166.90       46.47 
             29        170.07       50.34 
             30        173.02       54.38 
             31        175.73       58.58 
             32        177.85       62.30 
 
          Circle Center At X =  100.7 ; Y =  104.0  and Radius,   87.7 
 
 
                ***     1.177   *** 
 
 
 
1 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.51       36.00 
              2         59.17       32.59 
              3         63.07       29.47 
              4         67.19       26.63 
              5         71.51       24.11 
              6         76.00       21.91 
              7         80.64       20.05 
              8         85.40       18.53 
              9         90.26       17.36 
             10         95.20       16.56 
             11        100.18       16.12 
             12        105.18       16.05 
             13        110.17       16.34 
             14        115.12       17.00 
             15        120.02       18.03 
             16        124.82       19.41 
             17        129.52       21.14 
             18        134.07       23.21 
             19        138.46       25.60 
             20        142.66       28.32 
             21        146.64       31.33 
             22        150.40       34.63 
             23        153.91       38.20 
             24        157.14       42.01 
             25        160.08       46.05 
             26        162.72       50.30 
             27        165.04       54.73 
             28        167.03       59.32 
             29        168.07       62.30 
 
          Circle Center At X =  103.7 ; Y =   84.1  and Radius,   68.0 
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                ***     1.178   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         63.90       36.00 
              2         67.65       32.70 
              3         71.62       29.66 
              4         75.80       26.90 
              5         80.15       24.44 
              6         84.66       22.29 
              7         89.31       20.45 
              8         94.07       18.93 
              9         98.93       17.75 
             10        103.86       16.91 
             11        108.84       16.41 
             12        113.83       16.26 
             13        118.83       16.45 
             14        123.80       16.98 
             15        128.72       17.86 
             16        133.57       19.07 
             17        138.33       20.62 
             18        142.97       22.49 
             19        147.46       24.68 
             20        151.80       27.17 
             21        155.95       29.95 
             22        159.90       33.02 
             23        163.63       36.35 
             24        167.12       39.93 
             25        170.36       43.74 
             26        173.32       47.77 
             27        176.00       51.99 
             28        178.38       56.38 
             29        180.45       60.94 
             30        180.96       62.30 
 
          Circle Center At X =  113.6 ; Y =   88.6  and Radius,   72.3 
 
 
                ***     1.178   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     28.75     57.50     86.25    115.00    143.75 
 
          X      0.00 +-----*--W*--*------+---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                28.75 +                                                   
                      -            .                                      
                      -          ...                                      
                      -         ...8                                      
                      -       ...8.2                                      
                      -      ...8.23                                      
          A     57.50 +     ....81.1                                      
                      -    ....821.7                                      
                      -   ....8210..                                      
                      -   ...8210...                                      
                      -  ....317...*                                      
                      - ....8210.....                                     
          X     86.25 + ....310.......                                    
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                      .......148.............                             
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                      -.......13499..........                             
                      -........13469.........                             
                      -.........1346899......                             
                      - ........123544.9.9...                             
                      - .........1230.468..99                             
               172.50 +  .........12.335446..                             
                      -   ..........11.30.544                             
                      -    ...........1..3300                             
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I-436 405-22 HOV Connector Separation Abutment 1_North Slope - Static
n:\projects\_av\i400\i-436 garden grove freeway (sr-22)\reports\fr\i-436 fr hov connector\slope stability\hov abut 1_north slope_static.pl2   Run By: Nava, Group Delta Consultants, Inc.   10/15/2008   03:21P
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W1 W1

L1

b c
def g

hi
j a

# FS
a 1.87
b 1.88
c 1.88
d 1.88
e 1.88
f 1.88
g 1.88
h 1.88
i 1.88
j 1.88

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
58.0
30.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
58.0
30.0
125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
200.0

1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=1.87
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              03:21PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:hov abut 1_north slope_static.in                                            
          Output Filename:          N:hov abut 1_north slope_static.OUT                                           
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_north slope_static.PLT                                           
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_North Slope - Static          
 
 
 
 
          BOUNDARY COORDINATES 
 
              7 Top   Boundaries 
             14 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      50.00      50.00      50.00        3 
              2         50.00      50.00      88.00      69.00        3 
              3         88.00      69.00      88.01      75.00        2 
              4         88.01      75.00      88.02      85.00        1 
              5         88.02      85.00     147.00      85.00        1 
              6        147.00      85.00     147.01      75.00        1 
              7        147.01      75.00     178.00      60.00        3 
              8         88.01      75.00     125.00      75.00        2 
              9         88.00      69.00      88.01      64.00        3 
             10         88.01      64.00     103.00      64.00        3 
             11        103.00      64.00     125.00      75.00        3 
             12        125.00      75.00     147.01      75.00        3 
             13          0.00      36.00     178.00      36.00        4 
             14          0.00      22.00     178.00      22.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    58.0     58.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     200.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
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          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        178.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          88.02       147.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   5.00 ft. 
                                       and  X =  70.00 ft. 
 
 
          Each Surface Terminates Between   X =  88.02 ft. 
                                      and   X = 170.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          8.59       50.00 
              2         12.13       46.47 
              3         15.87       43.14 
              4         19.79       40.04 
              5         23.88       37.16 
              6         28.12       34.52 
              7         32.52       32.13 
              8         37.04       30.00 
              9         41.67       28.13 
             10         46.41       26.52 
             11         51.23       25.19 
             12         56.12       24.14 
             13         61.06       23.36 
             14         66.03       22.88 
             15         71.03       22.67 
             16         76.03       22.76 
             17         81.01       23.12 
             18         85.97       23.78 
             19         90.88       24.71 
             20         95.73       25.93 
             21        100.50       27.42 
             22        105.18       29.18 
             23        109.76       31.20 
             24        114.20       33.49 
             25        118.51       36.02 
             26        122.67       38.80 
             27        126.66       41.81 
             28        130.48       45.04 
             29        134.10       48.49 
             30        137.52       52.14 
             31        140.73       55.97 
             32        143.71       59.99 
             33        146.45       64.17 
             34        148.96       68.50 
             35        151.21       72.96 
             36        151.21       72.97 
 
          Circle Center At X =   72.1 ; Y =  110.1  and Radius,   87.4 
 
 
                ***     1.872   *** 
 
 
 
 
               Individual data on the    45  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.7   2425.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      3.9   4119.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      4.1   5828.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      1.9   3139.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   6      2.4   4368.5     0.0   128.7      0.0     0.0     0.0     0.0     0.0 
   7      4.4   9092.8     0.0   833.2      0.0     0.0     0.0     0.0     0.0 
   8      4.5  10588.5     0.0  1539.1      0.0     0.0     0.0     0.0     0.0 
   9      4.6  11972.0     0.0  2164.4      0.0     0.0     0.0     0.0     0.0 
  10      4.7  13217.2     0.0  2706.9      0.0     0.0     0.0     0.0     0.0 
  11      3.6  10585.1     0.0  2319.4      0.0     0.0     0.0     0.0     0.0 
  12      1.2   3762.7     0.0   845.6      0.0     0.0     0.0     0.0     0.0 
  13      4.9  16324.3     0.0  3537.0      0.0     0.0     0.0     0.0     0.0 
  14      4.9  18557.2     0.0  3821.8      0.0     0.0     0.0     0.0     0.0 
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  15      5.0  20611.1     0.0  4018.5      0.0     0.0     0.0     0.0     0.0 
  16      5.0  22457.3     0.0  4126.4      0.0     0.0     0.0     0.0     0.0 
  17      5.0  24070.4     0.0  4145.2      0.0     0.0     0.0     0.0     0.0 
  18      5.0  25429.1     0.0  4074.8      0.0     0.0     0.0     0.0     0.0 
  19      5.0  26516.4     0.0  3915.4      0.0     0.0     0.0     0.0     0.0 
  20      2.0  11174.8     0.0  1551.1      0.0     0.0     0.0     0.0     0.0 
  21      0.0     54.0     0.0     7.5      0.0     0.0     0.0     0.0     0.0 
  22      0.0     55.4     0.0     7.5      0.0     0.0     0.0     0.0     0.0 
  23      2.9  16590.2     0.0  2101.4      0.0     0.0     0.0     0.0   686.8 
  24      4.9  27604.7     0.0  3332.0      0.0     0.0     0.0     0.0  1164.0 
  25      4.8  26389.3     0.0  2910.0      0.0     0.0     0.0     0.0  1145.4 
  26      2.5  13433.8     0.0  1349.6      0.0     0.0     0.0     0.0   598.9 
  27      2.2  11641.4     0.0  1053.1      0.0     0.0     0.0     0.0   524.2 
  28      4.6  24315.9     0.0  1812.1      0.0     0.0     0.0     0.0  1097.1 
  29      4.4  23462.6     0.0  1139.8      0.0     0.0     0.0     0.0  1067.5 
  30      4.3  22183.5     0.0   388.2      0.0     0.0     0.0     0.0  1025.0 
  31      0.0    202.3     0.0     0.0      0.0     0.0     0.0     0.0     9.4 
  32      4.2  21078.2     0.0     0.0      0.0     0.0     0.0     0.0   997.9 
  33      2.3  11501.8     0.0     0.0      0.0     0.0     0.0     0.0   558.8 
  34      1.7   8000.0     0.0     0.0      0.0     0.0     0.0     0.0   399.4 
  35      3.8  17263.9     0.0     0.0      0.0     0.0     0.0     0.0   915.3 
  36      3.6  14886.2     0.0     0.0      0.0     0.0     0.0     0.0   869.4 
  37      3.4  12535.8     0.0     0.0      0.0     0.0     0.0     0.0   820.7 
  38      3.2  10250.9     0.0     0.0      0.0     0.0     0.0     0.0   769.3 
  39      3.0   8069.6     0.0     0.0      0.0     0.0     0.0     0.0   715.4 
  40      2.7   6028.7     0.0     0.0      0.0     0.0     0.0     0.0   659.1 
  41      0.5   1026.2     0.0     0.0      0.0     0.0     0.0     0.0   131.4 
  42      0.0     15.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  43      1.9   1876.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  44      2.3    783.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  45      0.0      0.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.47       50.00 
              2         18.02       46.48 
              3         21.78       43.18 
              4         25.74       40.13 
              5         29.87       37.32 
              6         34.17       34.76 
              7         38.62       32.48 
              8         43.20       30.47 
              9         47.90       28.75 
             10         52.69       27.32 
             11         57.55       26.18 
             12         62.48       25.34 
             13         67.46       24.81 
             14         72.45       24.59 
             15         77.45       24.67 
             16         82.44       25.05 
             17         87.39       25.74 
             18         92.29       26.73 
             19         97.12       28.03 
             20        101.86       29.61 
             21        106.50       31.48 
             22        111.01       33.63 
             23        115.38       36.06 
             24        119.60       38.75 
             25        123.64       41.69 
             26        127.50       44.87 
             27        131.15       48.29 
             28        134.59       51.92 
             29        137.80       55.75 
             30        140.76       59.78 
             31        143.48       63.98 
             32        145.93       68.33 
             33        148.11       72.83 
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             34        148.67       74.19 
 
          Circle Center At X =   73.6 ; Y =  106.1  and Radius,   81.5 
 
 
                ***     1.875   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          6.63       50.00 
              2         10.18       46.48 
              3         13.92       43.16 
              4         17.85       40.06 
              5         21.94       37.19 
              6         26.19       34.55 
              7         30.58       32.16 
              8         35.10       30.03 
              9         39.74       28.15 
             10         44.47       26.54 
             11         49.29       25.20 
             12         54.17       24.13 
             13         59.11       23.35 
             14         64.08       22.84 
             15         69.08       22.62 
             16         74.08       22.68 
             17         79.07       23.02 
             18         84.03       23.65 
             19         88.94       24.56 
             20         93.80       25.74 
             21         98.58       27.20 
             22        103.28       28.92 
             23        107.86       30.91 
             24        112.33       33.16 
             25        116.66       35.65 
             26        120.85       38.39 
             27        124.87       41.36 
             28        128.72       44.56 
             29        132.38       47.96 
             30        135.84       51.57 
             31        139.09       55.37 
             32        142.12       59.35 
             33        144.92       63.49 
             34        147.48       67.78 
             35        149.79       72.22 
             36        150.32       73.40 
 
          Circle Center At X =   70.5 ; Y =  110.7  and Radius,   88.1 
 
 
                ***     1.876   *** 
 
 
 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         19.70       50.00 
              2         23.24       46.47 
              3         26.99       43.17 
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              4         30.96       40.12 
              5         35.12       37.35 
              6         39.45       34.84 
              7         43.93       32.63 
              8         48.55       30.72 
              9         53.28       29.11 
             10         58.11       27.81 
             11         63.02       26.83 
             12         67.97       26.17 
             13         72.96       25.84 
             14         77.96       25.84 
             15         82.95       26.16 
             16         87.91       26.80 
             17         92.81       27.77 
             18         97.65       29.06 
             19        102.38       30.66 
             20        107.01       32.56 
             21        111.49       34.77 
             22        115.83       37.26 
             23        119.99       40.03 
             24        123.96       43.06 
             25        127.73       46.35 
             26        131.28       49.88 
             27        134.58       53.63 
             28        137.63       57.59 
             29        140.42       61.74 
             30        142.94       66.06 
             31        145.16       70.54 
             32        147.01       74.97 
 
          Circle Center At X =   75.5 ; Y =  102.3  and Radius,   76.5 
 
 
                ***     1.876   *** 
 
 
 
1 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         16.76       50.00 
              2         20.30       46.47 
              3         24.06       43.18 
              4         28.02       40.12 
              5         32.17       37.33 
              6         36.48       34.79 
              7         40.94       32.53 
              8         45.53       30.56 
              9         50.24       28.88 
             10         55.05       27.50 
             11         59.93       26.42 
             12         64.87       25.65 
             13         69.85       25.19 
             14         74.85       25.05 
             15         79.84       25.22 
             16         84.82       25.70 
             17         89.76       26.49 
             18         94.63       27.59 
             19         99.43       29.00 
             20        104.13       30.70 
             21        108.72       32.70 
             22        113.17       34.98 
             23        117.46       37.53 
             24        121.59       40.35 
             25        125.54       43.43 
             26        129.28       46.74 
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             27        132.81       50.28 
             28        136.11       54.04 
             29        139.17       58.00 
             30        141.97       62.14 
             31        144.50       66.45 
             32        146.77       70.91 
             33        148.27       74.39 
 
          Circle Center At X =   74.7 ; Y =  104.7  and Radius,   79.6 
 
 
                ***     1.876   *** 
 
 
 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         20.03       50.00 
              2         23.56       46.46 
              3         27.32       43.17 
              4         31.29       40.12 
              5         35.44       37.35 
              6         39.77       34.85 
              7         44.26       32.63 
              8         48.88       30.72 
              9         53.61       29.11 
             10         58.44       27.81 
             11         63.34       26.83 
             12         68.30       26.18 
             13         73.29       25.85 
             14         78.29       25.84 
             15         83.28       26.16 
             16         88.24       26.81 
             17         93.14       27.78 
             18         97.97       29.07 
             19        102.71       30.67 
             20        107.33       32.58 
             21        111.82       34.78 
             22        116.15       37.28 
             23        120.31       40.05 
             24        124.29       43.08 
             25        128.05       46.37 
             26        131.59       49.90 
             27        134.90       53.66 
             28        137.95       57.62 
             29        140.74       61.77 
             30        143.25       66.09 
             31        145.47       70.57 
             32        147.01       74.27 
 
          Circle Center At X =   75.8 ; Y =  102.3  and Radius,   76.5 
 
 
                ***     1.876   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          7.29       50.00 
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              2         10.83       46.47 
              3         14.56       43.14 
              4         18.48       40.03 
              5         22.56       37.14 
              6         26.79       34.49 
              7         31.17       32.07 
              8         35.68       29.91 
              9         40.30       27.99 
             10         45.02       26.34 
             11         49.82       24.96 
             12         54.70       23.85 
             13         59.63       23.01 
             14         64.59       22.44 
             15         69.59       22.16 
             16         74.59       22.16 
             17         79.58       22.43 
             18         84.55       22.98 
             19         89.48       23.81 
             20         94.35       24.92 
             21         99.16       26.29 
             22        103.88       27.93 
             23        108.51       29.84 
             24        113.02       31.99 
             25        117.40       34.40 
             26        121.64       37.05 
             27        125.73       39.93 
             28        129.65       43.03 
             29        133.39       46.35 
             30        136.94       49.87 
             31        140.28       53.59 
             32        143.42       57.49 
             33        146.33       61.55 
             34        149.01       65.77 
             35        151.45       70.14 
             36        152.52       72.33 
 
          Circle Center At X =   72.2 ; Y =  111.5  and Radius,   89.4 
 
 
                ***     1.876   *** 
 
 
 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.51       50.00 
              2         16.07       46.48 
              3         19.82       43.18 
              4         23.77       40.11 
              5         27.89       37.28 
              6         32.17       34.70 
              7         36.60       32.38 
              8         41.16       30.32 
              9         45.83       28.54 
             10         50.60       27.04 
             11         55.45       25.82 
             12         60.36       24.89 
             13         65.32       24.26 
             14         70.31       23.92 
             15         75.31       23.88 
             16         80.30       24.14 
             17         85.27       24.69 
             18         90.20       25.54 
             19         95.07       26.67 
             20         99.86       28.10 
             21        104.56       29.80 
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             22        109.15       31.79 
             23        113.62       34.04 
             24        117.94       36.55 
             25        122.11       39.31 
             26        126.10       42.32 
             27        129.91       45.56 
             28        133.52       49.01 
             29        136.92       52.68 
             30        140.10       56.54 
             31        143.04       60.59 
             32        145.74       64.80 
             33        148.18       69.16 
             34        150.24       73.43 
 
          Circle Center At X =   73.5 ; Y =  108.1  and Radius,   84.2 
 
 
                ***     1.878   *** 
 
 
 
1 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         11.86       50.00 
              2         15.42       46.49 
              3         19.18       43.19 
              4         23.13       40.13 
              5         27.26       37.31 
              6         31.55       34.74 
              7         35.98       32.43 
              8         40.54       30.38 
              9         45.22       28.62 
             10         50.00       27.13 
             11         54.85       25.93 
             12         59.77       25.03 
             13         64.73       24.42 
             14         69.72       24.10 
             15         74.72       24.09 
             16         79.71       24.37 
             17         84.68       24.95 
             18         89.60       25.83 
             19         94.46       26.99 
             20         99.25       28.45 
             21        103.94       30.18 
             22        108.51       32.20 
             23        112.96       34.48 
             24        117.26       37.03 
             25        121.41       39.82 
             26        125.38       42.86 
             27        129.16       46.13 
             28        132.74       49.62 
             29        136.11       53.32 
             30        139.25       57.21 
             31        142.15       61.28 
             32        144.80       65.52 
             33        147.20       69.91 
             34        149.12       73.98 
 
          Circle Center At X =   72.5 ; Y =  107.8  and Radius,   83.8 
 
 
                ***     1.878   *** 
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          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         20.03       50.00 
              2         23.57       46.47 
              3         27.33       43.18 
              4         31.30       40.14 
              5         35.45       37.35 
              6         39.78       34.84 
              7         44.25       32.61 
              8         48.86       30.67 
              9         53.59       29.03 
             10         58.40       27.70 
             11         63.30       26.68 
             12         68.25       25.97 
             13         73.23       25.58 
             14         78.23       25.51 
             15         83.23       25.77 
             16         88.19       26.34 
             17         93.11       27.22 
             18         97.97       28.43 
             19        102.73       29.94 
             20        107.39       31.75 
             21        111.93       33.85 
             22        116.32       36.25 
             23        120.55       38.91 
             24        124.60       41.85 
             25        128.45       45.04 
             26        132.09       48.46 
             27        135.50       52.12 
             28        138.67       55.98 
             29        141.59       60.04 
             30        144.25       64.28 
             31        146.62       68.68 
             32        148.71       73.22 
             33        149.02       74.03 
 
          Circle Center At X =   76.8 ; Y =  103.5  and Radius,   78.0 
 
 
                ***     1.881   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     22.25     44.50     66.75     89.00    111.25 
 
          X      0.00 +---------*-----*---+-*-------+---------+---------+ 
                      -                     .                             
                      -                    .1                             
                      -                  ..18                             
                      -                 .1.82                             
                      -                 18.24                             
                22.25 +                182.4.                             
                      -              .3924...                             
                      -             3.124....                             
                      -            31.24.....                             
                      -           .1.256.....                             
                      -          ..1854......                             
          A     44.50 +          .3824.......                             
                      -         .3124.......*                             
                      -         .124..........                            
                      -        ..15............                           
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                      -        .312.............                          
                      -        .324..............                         
          X     66.75 +       ..124...............                        
                      -       ..15................                        
                      -       ..324................                       
                      -       ..124.................                      
                      -       ..124..................                     
                      -       ..715..................                     
          I     89.00 +       ...32................*.*..*   */1           
                      -       ...12..........................             
                      -       ....12.........................             
                      -       ....12.........................             
                      -        ....14..............*.........             
                      -        ....724.......................             
          S    111.25 +         ....124......................             
                      -         .....124.....................             
                      -          ....7124....................             
                      -          ......152...................             
                      -           ......7124............*....             
                      -            ......7152................             
               133.50 +             .......7124..............             
                      -             ........71524............             
                      -              .........71524..........             
                      -               ..........7171424......             
                      -                 ............3132*...*1/           
                      -                  .............71                  
          F    155.75 +                   .............                   
                      -                     ..........                    
                      -                       ........                    
                      -                         .....                     
                      -                           ..                      
                      -                                                   
          T    178.00 +         *     *          *                        
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W1 W1

L1

bc d
ef g

h
i

j

a

# FS
a 1.23
b 1.23
c 1.23
d 1.23
e 1.23
f 1.23
g 1.23
h 1.23
i 1.23
j 1.23

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
58.0
30.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
58.0
30.0
125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
400.0

1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.23
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              09:50AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:hov abut 1_north slope_seismic.in                                           
          Output Filename:          N:hov abut 1_north slope_seismic.OUT                                          
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_north slope_seismic.PLT                                          
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_North Slope - Seismic         
 
 
 
 
          BOUNDARY COORDINATES 
 
              7 Top   Boundaries 
             14 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      50.00      50.00      50.00        3 
              2         50.00      50.00      88.00      69.00        3 
              3         88.00      69.00      88.01      75.00        2 
              4         88.01      75.00      88.02      85.00        1 
              5         88.02      85.00     147.00      85.00        1 
              6        147.00      85.00     147.01      75.00        1 
              7        147.01      75.00     178.00      60.00        3 
              8         88.01      75.00     125.00      75.00        2 
              9         88.00      69.00      88.01      64.00        3 
             10         88.01      64.00     103.00      64.00        3 
             11        103.00      64.00     125.00      75.00        3 
             12        125.00      75.00     147.01      75.00        3 
             13          0.00      36.00     178.00      36.00        4 
             14          0.00      22.00     178.00      22.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    58.0     58.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     400.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
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          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        178.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          88.02       147.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   5.00 ft. 
                                       and  X =  70.00 ft. 
 
 
          Each Surface Terminates Between   X =  88.02 ft. 
                                      and   X = 170.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
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          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          9.25       50.00 
              2         12.91       46.60 
              3         16.75       43.39 
              4         20.74       40.39 
              5         24.89       37.59 
              6         29.17       35.00 
              7         33.58       32.64 
              8         38.10       30.51 
              9         42.72       28.61 
             10         47.44       26.96 
             11         52.24       25.54 
             12         57.10       24.37 
             13         62.01       23.46 
             14         66.97       22.79 
             15         71.95       22.38 
             16         76.95       22.23 
             17         81.95       22.33 
             18         86.94       22.69 
             19         91.90       23.30 
             20         96.82       24.16 
             21        101.70       25.28 
             22        106.51       26.64 
             23        111.24       28.25 
             24        115.89       30.10 
             25        120.43       32.18 
             26        124.87       34.49 
             27        129.18       37.03 
             28        133.35       39.78 
             29        137.37       42.75 
             30        141.24       45.91 
             31        144.95       49.28 
             32        148.47       52.82 
             33        151.81       56.54 
             34        154.96       60.43 
             35        157.90       64.47 
             36        160.51       68.47 
 
          Circle Center At X =   77.5 ; Y =  119.9  and Radius,   97.7 
 
 
                ***     1.225   *** 
 
 
 
 
               Individual data on the    45  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.7    779.0     0.0     0.0      0.0     0.0   132.4     0.0     0.0 
   2      3.8   2398.8     0.0     0.0      0.0     0.0   407.8     0.0     0.0 
   3      4.0   4049.9     0.0     0.0      0.0     0.0   688.5     0.0     0.0 
   4      4.1   5704.0     0.0     0.0      0.0     0.0   969.7     0.0     0.0 
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   5      2.6   4343.7     0.0     0.0      0.0     0.0   738.4     0.0     0.0 
   6      1.6   2985.9     0.0    59.8      0.0     0.0   507.6     0.0     0.0 
   7      4.4   8864.3     0.0   678.8      0.0     0.0  1506.9     0.0     0.0 
   8      4.5  10314.7     0.0  1379.6      0.0     0.0  1753.5     0.0     0.0 
   9      4.6  11668.3     0.0  2008.2      0.0     0.0  1983.6     0.0     0.0 
  10      4.7  12904.4     0.0  2562.9      0.0     0.0  2193.7     0.0     0.0 
  11      2.6   7369.5     0.0  1568.1      0.0     0.0  1252.8     0.0     0.0 
  12      2.2   6790.9     0.0  1474.3      0.0     0.0  1154.4     0.0     0.0 
  13      4.9  16368.8     0.0  3445.3      0.0     0.0  2782.7     0.0     0.0 
  14      4.9  18665.1     0.0  3770.5      0.0     0.0  3173.1     0.0     0.0 
  15      5.0  20817.9     0.0  4017.3      0.0     0.0  3539.0     0.0     0.0 
  16      5.0  22802.6     0.0  4185.0      0.0     0.0  3876.4     0.0     0.0 
  17      5.0  24596.9     0.0  4273.1      0.0     0.0  4181.5     0.0     0.0 
  18      5.0  26181.3     0.0  4281.4      0.0     0.0  4450.8     0.0     0.0 
  19      5.0  27539.1     0.0  4209.9      0.0     0.0  4681.6     0.0     0.0 
  20      1.1   6041.1     0.0   885.7      0.0     0.0  1027.0     0.0     0.0 
  21      0.0     55.6     0.0     8.3      0.0     0.0     9.5     0.0     0.0 
  22      0.0     57.0     0.0     8.3      0.0     0.0     9.7     0.0     0.0 
  23      3.9  23131.9     0.0  3156.6      0.0     0.0  3932.4     0.0   931.0 
  24      4.9  28969.3     0.0  3828.5      0.0     0.0  4924.8     0.0  1181.9 
  25      4.9  28091.9     0.0  3519.6      0.0     0.0  4775.6     0.0  1169.7 
  26      1.3   7389.6     0.0   890.1      0.0     0.0  1256.2     0.0   312.5 
  27      3.5  19913.2     0.0  2242.8      0.0     0.0  3385.2     0.0   842.0 
  28      4.7  27060.5     0.0  2669.3      0.0     0.0  4600.3     0.0  1136.3 
  29      4.6  26626.4     0.0  2130.1      0.0     0.0  4526.5     0.0  1115.0 
  30      4.5  25969.6     0.0  1516.8      0.0     0.0  4414.8     0.0  1090.9 
  31      4.4  25102.3     0.0   830.9      0.0     0.0  4267.4     0.0  1063.9 
  32      0.1    751.1     0.0    14.2      0.0     0.0   127.7     0.0    32.0 
  33      2.4  13437.1     0.0   125.4      0.0     0.0  2284.3     0.0   582.0 
  34      1.7   9432.9     0.0     0.0      0.0     0.0  1603.6     0.0   420.0 
  35      4.2  21508.2     0.0     0.0      0.0     0.0  3656.4     0.0  1001.5 
  36      4.0  19314.6     0.0     0.0      0.0     0.0  3283.5     0.0   966.4 
  37      3.9  17079.1     0.0     0.0      0.0     0.0  2903.4     0.0   928.7 
  38      3.7  14831.4     0.0     0.0      0.0     0.0  2521.3     0.0   888.6 
  39      2.1   7527.0     0.0     0.0      0.0     0.0  1279.6     0.0   492.7 
  40      0.0     32.4     0.0     0.0      0.0     0.0     5.5     0.0     0.0 
  41      1.5   4125.9     0.0     0.0      0.0     0.0   701.4     0.0     0.0 
  42      3.3   7849.8     0.0     0.0      0.0     0.0  1334.5     0.0     0.0 
  43      3.1   5279.5     0.0     0.0      0.0     0.0   897.5     0.0     0.0 
  44      2.9   2938.9     0.0     0.0      0.0     0.0   499.6     0.0     0.0 
  45      2.6    856.5     0.0     0.0      0.0     0.0   145.6     0.0     0.0 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         10.88       50.00 
              2         14.55       46.61 
              3         18.40       43.41 
              4         22.40       40.41 
              5         26.55       37.62 
              6         30.83       35.05 
              7         35.25       32.70 
              8         39.78       30.58 
              9         44.41       28.69 
             10         49.13       27.05 
             11         53.93       25.64 
             12         58.79       24.49 
             13         63.71       23.58 
             14         68.67       22.93 
             15         73.65       22.53 
             16         78.65       22.39 
             17         83.65       22.51 
             18         88.63       22.88 
             19         93.59       23.50 
             20         98.52       24.38 
             21        103.39       25.51 
             22        108.19       26.89 
             23        112.92       28.51 
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             24        117.56       30.37 
             25        122.10       32.47 
             26        126.53       34.80 
             27        130.83       37.35 
             28        134.99       40.11 
             29        139.01       43.09 
             30        142.87       46.27 
             31        146.56       49.64 
             32        150.08       53.20 
             33        153.40       56.93 
             34        156.54       60.83 
             35        159.46       64.88 
             36        161.48       68.00 
 
          Circle Center At X =   78.9 ; Y =  120.0  and Radius,   97.6 
 
 
                ***     1.227   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         17.74       50.00 
              2         21.34       46.53 
              3         25.12       43.25 
              4         29.07       40.19 
              5         33.18       37.34 
              6         37.44       34.72 
              7         41.83       32.34 
              8         46.35       30.19 
              9         50.97       28.29 
             10         55.69       26.64 
             11         60.49       25.25 
             12         65.37       24.13 
             13         70.29       23.26 
             14         75.25       22.66 
             15         80.24       22.34 
             16         85.24       22.28 
             17         90.24       22.49 
             18         95.22       22.97 
             19        100.16       23.72 
             20        105.06       24.73 
             21        109.89       26.01 
             22        114.65       27.55 
             23        119.32       29.34 
             24        123.88       31.38 
             25        128.33       33.66 
             26        132.65       36.18 
             27        136.82       38.93 
             28        140.85       41.90 
             29        144.70       45.09 
             30        148.38       48.47 
             31        151.87       52.05 
             32        155.16       55.82 
             33        158.24       59.75 
             34        161.11       63.85 
             35        163.18       67.17 
 
          Circle Center At X =   83.8 ; Y =  114.9  and Radius,   92.6 
 
 
                ***     1.227   *** 
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          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.19       50.00 
              2         15.92       46.68 
              3         19.81       43.54 
              4         23.86       40.59 
              5         28.04       37.85 
              6         32.34       35.31 
              7         36.77       32.99 
              8         41.31       30.88 
              9         45.94       29.00 
             10         50.66       27.34 
             11         55.45       25.92 
             12         60.31       24.73 
             13         65.21       23.78 
             14         70.16       23.08 
             15         75.14       22.61 
             16         80.14       22.38 
             17         85.14       22.40 
             18         90.13       22.67 
             19         95.10       23.17 
             20        100.05       23.92 
             21        104.95       24.91 
             22        109.80       26.13 
             23        114.58       27.59 
             24        119.28       29.28 
             25        123.90       31.20 
             26        128.42       33.34 
             27        132.83       35.70 
             28        137.12       38.27 
             29        141.28       41.05 
             30        145.29       44.03 
             31        149.16       47.19 
             32        152.87       50.55 
             33        156.41       54.08 
             34        159.78       57.77 
             35        162.96       61.63 
             36        165.95       65.64 
             37        166.05       65.79 
 
          Circle Center At X =   82.2 ; Y =  125.0  and Radius,  102.6 
 
 
                ***     1.228   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         16.76       50.00 
              2         20.34       46.51 
              3         24.10       43.21 
              4         28.04       40.13 
              5         32.14       37.28 
              6         36.39       34.65 
              7         40.78       32.25 
              8         45.30       30.11 
              9         49.93       28.21 
             10         54.65       26.57 
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             11         59.46       25.20 
             12         64.33       24.09 
             13         69.26       23.25 
             14         74.23       22.68 
             15         79.22       22.39 
             16         84.22       22.37 
             17         89.21       22.63 
             18         94.19       23.16 
             19         99.12       23.96 
             20        104.01       25.03 
             21        108.82       26.37 
             22        113.56       27.97 
             23        118.20       29.83 
             24        122.73       31.94 
             25        127.14       34.30 
             26        131.41       36.90 
             27        135.54       39.73 
             28        139.50       42.78 
             29        143.29       46.04 
             30        146.89       49.51 
             31        150.30       53.17 
             32        153.50       57.01 
             33        156.48       61.02 
             34        159.24       65.19 
             35        161.02       68.22 
 
          Circle Center At X =   82.1 ; Y =  113.3  and Radius,   90.9 
 
 
                ***     1.228   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         16.43       50.00 
              2         19.98       46.48 
              3         23.72       43.16 
              4         27.64       40.06 
              5         31.73       37.18 
              6         35.97       34.53 
              7         40.36       32.13 
              8         44.87       29.98 
              9         49.50       28.08 
             10         54.22       26.45 
             11         59.03       25.08 
             12         63.91       23.99 
             13         68.85       23.17 
             14         73.82       22.63 
             15         78.81       22.37 
             16         83.81       22.38 
             17         88.80       22.68 
             18         93.77       23.26 
             19         98.69       24.12 
             20        103.56       25.25 
             21        108.36       26.65 
             22        113.08       28.32 
             23        117.69       30.25 
             24        122.19       32.43 
             25        126.55       34.87 
             26        130.78       37.54 
             27        134.84       40.45 
             28        138.74       43.58 
             29        142.46       46.93 
             30        145.98       50.48 
             31        149.30       54.22 
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             32        152.40       58.14 
             33        155.28       62.23 
             34        157.92       66.47 
             35        159.33       69.04 
 
          Circle Center At X =   81.0 ; Y =  111.5  and Radius,   89.1 
 
 
                ***     1.228   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.15       50.00 
              2         17.79       46.58 
              3         21.61       43.35 
              4         25.60       40.33 
              5         29.73       37.52 
              6         34.01       34.94 
              7         38.42       32.58 
              8         42.95       30.46 
              9         47.58       28.58 
             10         52.31       26.94 
             11         57.11       25.55 
             12         61.98       24.42 
             13         66.90       23.55 
             14         71.87       22.94 
             15         76.85       22.58 
             16         81.85       22.49 
             17         86.85       22.67 
             18         91.83       23.10 
             19         96.78       23.80 
             20        101.69       24.75 
             21        106.54       25.97 
             22        111.32       27.43 
             23        116.02       29.15 
             24        120.62       31.11 
             25        125.11       33.30 
             26        129.48       35.73 
             27        133.71       38.39 
             28        137.80       41.27 
             29        141.74       44.35 
             30        145.50       47.64 
             31        149.09       51.13 
             32        152.49       54.79 
             33        155.69       58.63 
             34        158.69       62.63 
             35        161.47       66.79 
             36        162.03       67.73 
 
          Circle Center At X =   81.0 ; Y =  117.6  and Radius,   95.1 
 
 
                ***     1.228   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         13.82       50.00 
              2         17.59       46.71 
              3         21.50       43.60 
              4         25.56       40.68 
              5         29.75       37.96 
              6         34.07       35.43 
              7         38.50       33.11 
              8         43.03       31.01 
              9         47.66       29.11 
             10         52.37       27.44 
             11         57.16       25.99 
             12         62.01       24.77 
             13         66.91       23.77 
             14         71.85       23.01 
             15         76.82       22.48 
             16         81.81       22.19 
             17         86.81       22.13 
             18         91.81       22.31 
             19         96.79       22.72 
             20        101.75       23.36 
             21        106.67       24.24 
             22        111.55       25.35 
             23        116.37       26.69 
             24        121.12       28.25 
             25        125.79       30.03 
             26        130.37       32.03 
             27        134.85       34.25 
             28        139.23       36.67 
             29        143.48       39.29 
             30        147.61       42.12 
             31        151.60       45.13 
             32        155.44       48.33 
             33        159.13       51.71 
             34        162.65       55.25 
             35        166.01       58.96 
             36        169.19       62.82 
             37        169.98       63.88 
 
          Circle Center At X =   85.6 ; Y =  128.4  and Radius,  106.3 
 
 
                ***     1.229   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         17.41       50.00 
              2         21.04       46.56 
              3         24.85       43.32 
              4         28.83       40.29 
              5         32.96       37.47 
              6         37.23       34.87 
              7         41.63       32.50 
              8         46.15       30.37 
              9         50.78       28.47 
             10         55.50       26.83 
             11         60.30       25.44 
             12         65.17       24.30 
             13         70.09       23.42 
             14         75.06       22.80 
             15         80.04       22.44 
             16         85.04       22.35 
             17         90.04       22.52 
             18         95.02       22.95 
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             19         99.97       23.65 
             20        104.88       24.61 
             21        109.73       25.82 
             22        114.51       27.29 
             23        119.20       29.01 
             24        123.80       30.97 
             25        128.29       33.18 
             26        132.65       35.62 
             27        136.88       38.28 
             28        140.97       41.17 
             29        144.89       44.26 
             30        148.65       47.56 
             31        152.23       51.05 
             32        155.62       54.73 
             33        158.81       58.58 
             34        161.79       62.60 
             35        164.43       66.57 
 
          Circle Center At X =   84.3 ; Y =  117.1  and Radius,   94.7 
 
 
                ***     1.229   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         13.82       50.00 
              2         17.58       46.70 
              3         21.49       43.59 
              4         25.54       40.66 
              5         29.73       37.93 
              6         34.05       35.41 
              7         38.48       33.09 
              8         43.02       30.99 
              9         47.65       29.10 
             10         52.36       27.44 
             11         57.15       26.01 
             12         62.01       24.80 
             13         66.91       23.83 
             14         71.86       23.10 
             15         76.83       22.60 
             16         81.82       22.33 
             17         86.82       22.31 
             18         91.82       22.53 
             19         96.80       22.98 
             20        101.75       23.67 
             21        106.66       24.60 
             22        111.53       25.76 
             23        116.33       27.14 
             24        121.06       28.76 
             25        125.71       30.60 
             26        130.27       32.66 
             27        134.72       34.94 
             28        139.06       37.43 
             29        143.27       40.12 
             30        147.35       43.00 
             31        151.29       46.08 
             32        155.08       49.35 
             33        158.71       52.79 
             34        162.17       56.40 
             35        165.45       60.17 
             36        168.55       64.09 
             37        168.81       64.45 
 
          Circle Center At X =   84.8 ; Y =  127.1  and Radius,  104.8 
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                ***     1.231   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     22.25     44.50     66.75     89.00    111.25 
 
          X      0.00 +---------*-----*---+-*-------+---------+---------+ 
                      -                     .                             
                      -                    .1                             
                      -                  ..12                             
                      -                 ...26                             
                      -                 ..153                             
                22.25 +                .1583.                             
                      -              ..163...                             
                      -             ..143....                             
                      -            ..143.....                             
                      -           ..123......                             
                      -          ...23.......                             
          A     44.50 +          ..13........                             
                      -         ..15........*                             
                      -         .143..........                            
                      -        ..12............                           
                      -        ..2..............                          
                      -        ..1...............                         
          X     66.75 +       ..13................                        
                      -       ..19................                        
                      -       ..2..................                       
                      -       ..1...................                      
                      -       ..1....................                     
                      -       ..1....................                     
          I     89.00 +       ..2..................*.*..*   */1           
                      -       ..12...........................             
                      -       ..31...........................             
                      -       ...1...........................             
                      -        ..2.................*.........             
                      -        ..81..........................             
          S    111.25 +         .831.........................             
                      -         ..351........................             
                      -          ..31........................             
                      -          ..832.......................             
                      -           .8051.................*....             
                      -            .8371.....................             
               133.50 +             .8371....................             
                      -             ...3516..................             
                      -              .8.4371.................             
                      -               ..8.3216...............             
                      -                 .8.4271.........*...*1/           
                      -                  .80.3512.......                  
          F    155.75 +                   ..8.43716....                   
                      -                     .80.437161                    
                      -                       .8..4.32                    
                      -                         80.04                     
                      -                           88                      
                      -                                                   
          T    178.00 +         *     *          *                        
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W1 W1

L1bcd
efg
hij
a

# FS
a 1.88
b 1.88
c 1.88
d 1.88
e 1.89
f 1.89
g 1.89
h 1.89
i 1.89
j 1.89

Soil
Desc.

NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
125.0

Cohesion
Intercept

(psf)
200.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=1.88
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              04:04PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:hov abut 1_south slope_static.in                                            
          Output Filename:          N:hov abut 1_south slope_static.OUT                                           
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_south slope_static.PLT                                           
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_South Slope - Static          
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      52.00      50.00      52.00        1 
              2         50.00      52.00     110.00      82.00        1 
              3        110.00      82.00     134.00      84.00        1 
              4        134.00      84.00     205.00      82.00        1 
              5        205.00      82.00     205.01      63.00        1 
              6        205.01      63.00     221.00      55.00        1 
              7          0.00      36.00     221.00      36.00        2 
              8          0.00      22.00     221.00      22.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     200.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        221.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         134.00       205.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  60.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.00 ft. 
                                      and   X = 150.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         13.16       52.00 
              2         16.69       48.46 
              3         20.44       45.15 
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              4         24.38       42.08 
              5         28.51       39.25 
              6         32.80       36.69 
              7         37.24       34.39 
              8         41.81       32.37 
              9         46.50       30.63 
             10         51.29       29.18 
             11         56.15       28.04 
             12         61.08       27.19 
             13         66.05       26.65 
             14         71.05       26.42 
             15         76.04       26.49 
             16         81.03       26.87 
             17         85.98       27.55 
             18         90.88       28.54 
             19         95.72       29.83 
             20        100.46       31.42 
             21        105.09       33.29 
             22        109.61       35.44 
             23        113.98       37.87 
             24        118.19       40.56 
             25        122.23       43.51 
             26        126.08       46.69 
             27        129.73       50.11 
             28        133.16       53.75 
             29        136.36       57.59 
             30        139.32       61.62 
             31        142.03       65.83 
             32        144.47       70.19 
             33        146.64       74.70 
             34        148.53       79.33 
             35        149.95       83.55 
 
          Circle Center At X =   72.4 ; Y =  107.7  and Radius,   81.3 
 
 
                ***     1.880   *** 
 
 
 
 
               Individual data on the    39  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.7   2430.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      3.9   4132.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      4.1   5843.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      4.3   7525.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   6      1.3   2591.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   7      3.1   6534.4     0.0   176.6      0.0     0.0     0.0     0.0     0.0 
   8      4.6  10586.5     0.0   818.6      0.0     0.0     0.0     0.0     0.0 
   9      4.7  11911.2     0.0  1404.8      0.0     0.0     0.0     0.0     0.0 
  10      3.5   9479.8     0.0  1346.0      0.0     0.0     0.0     0.0     0.0 
  11      1.3   3645.2     0.0   554.9      0.0     0.0     0.0     0.0     0.0 
  12      4.9  15179.3     0.0  2305.3      0.0     0.0     0.0     0.0     0.0 
  13      4.9  17468.4     0.0  2616.3      0.0     0.0     0.0     0.0     0.0 
  14      5.0  19571.0     0.0  2832.7      0.0     0.0     0.0     0.0     0.0 
  15      5.0  21452.9     0.0  2953.7      0.0     0.0     0.0     0.0     0.0 
  16      5.0  23084.2     0.0  2979.0      0.0     0.0     0.0     0.0     0.0 
  17      5.0  24439.9     0.0  2908.3      0.0     0.0     0.0     0.0     0.0 
  18      5.0  25500.3     0.0  2741.9      0.0     0.0     0.0     0.0     0.0 
  19      4.9  26251.4     0.0  2480.6      0.0     0.0     0.0     0.0     0.0 
  20      4.8  26684.7     0.0  2125.2      0.0     0.0     0.0     0.0     0.0 
  21      4.7  26798.0     0.0  1677.1      0.0     0.0     0.0     0.0     0.0 
  22      4.6  26594.6     0.0  1138.0      0.0     0.0     0.0     0.0     0.0 
  23      4.5  26084.0     0.0   510.0      0.0     0.0     0.0     0.0     0.0 
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  24      0.4   2278.1     0.0    12.6      0.0     0.0     0.0     0.0     0.0 
  25      0.6   3527.4     0.0     7.4      0.0     0.0     0.0     0.0     0.0 
  26      3.4  19047.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  27      4.2  22803.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  28      4.0  20614.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  29      3.9  18333.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  30      3.6  16001.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  31      3.4  13662.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  32      0.8   3107.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  33      2.4   8214.3     0.0     0.0      0.0     0.0     0.0     0.0   567.4 
  34      3.0   8981.5     0.0     0.0      0.0     0.0     0.0     0.0   710.1 
  35      2.7   6792.7     0.0     0.0      0.0     0.0     0.0     0.0   649.3 
  36      2.4   4801.0     0.0     0.0      0.0     0.0     0.0     0.0   586.0 
  37      2.2   3044.6     0.0     0.0      0.0     0.0     0.0     0.0   520.5 
  38      1.9   1558.8     0.0     0.0      0.0     0.0     0.0     0.0   453.0 
  39      1.4    380.2     0.0     0.0      0.0     0.0     0.0     0.0   342.3 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.34       52.00 
              2         17.88       48.47 
              3         21.63       45.16 
              4         25.58       42.09 
              5         29.71       39.27 
              6         34.01       36.72 
              7         38.46       34.44 
              8         43.04       32.44 
              9         47.74       30.73 
             10         52.53       29.31 
             11         57.41       28.20 
             12         62.34       27.39 
             13         67.32       26.89 
             14         72.31       26.70 
             15         77.31       26.83 
             16         82.29       27.26 
             17         87.24       28.00 
             18         92.12       29.05 
             19         96.94       30.40 
             20        101.66       32.05 
             21        106.27       33.99 
             22        110.75       36.21 
             23        115.08       38.71 
             24        119.25       41.47 
             25        123.23       44.49 
             26        127.03       47.75 
             27        130.61       51.24 
             28        133.97       54.94 
             29        137.09       58.85 
             30        139.96       62.94 
             31        142.57       67.20 
             32        144.91       71.62 
             33        146.97       76.18 
             34        148.75       80.85 
             35        149.59       83.56 
 
          Circle Center At X =   72.8 ; Y =  107.0  and Radius,   80.3 
 
 
                ***     1.884   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          9.01       52.00 
              2         12.55       48.47 
              3         16.29       45.16 
              4         20.23       42.07 
              5         24.34       39.23 
              6         28.61       36.63 
              7         33.03       34.30 
              8         37.59       32.23 
              9         42.26       30.44 
             10         47.02       28.94 
             11         51.87       27.71 
             12         56.78       26.78 
             13         61.74       26.15 
             14         66.73       25.81 
             15         71.73       25.77 
             16         76.73       26.03 
             17         81.69       26.59 
             18         86.62       27.44 
             19         91.49       28.58 
             20         96.28       30.01 
             21        100.98       31.73 
             22        105.56       33.72 
             23        110.02       35.99 
             24        114.34       38.51 
             25        118.49       41.29 
             26        122.48       44.31 
             27        126.27       47.56 
             28        129.87       51.04 
             29        133.25       54.72 
             30        136.41       58.60 
             31        139.33       62.66 
             32        142.00       66.88 
             33        144.41       71.26 
             34        146.56       75.77 
             35        148.44       80.41 
             36        149.50       83.56 
 
          Circle Center At X =   69.9 ; Y =  109.5  and Radius,   83.7 
 
 
                ***     1.884   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.27       52.00 
              2         15.81       48.47 
              3         19.57       45.17 
              4         23.51       42.10 
              5         27.64       39.28 
              6         31.93       36.72 
              7         36.37       34.42 
              8         40.95       32.40 
              9         45.63       30.66 
             10         50.42       29.21 
             11         55.28       28.05 
             12         60.21       27.19 
             13         65.18       26.64 
             14         70.17       26.39 
             15         75.17       26.44 
             16         80.16       26.80 
             17         85.12       27.46 
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             18         90.02       28.43 
             19         94.86       29.69 
             20         99.61       31.24 
             21        104.26       33.08 
             22        108.79       35.20 
             23        113.18       37.59 
             24        117.42       40.25 
             25        121.48       43.16 
             26        125.36       46.31 
             27        129.04       49.70 
             28        132.51       53.30 
             29        135.75       57.11 
             30        138.76       61.10 
             31        141.51       65.28 
             32        144.01       69.61 
             33        146.23       74.09 
             34        148.18       78.69 
             35        149.85       83.41 
             36        149.89       83.55 
 
          Circle Center At X =   71.8 ; Y =  108.3  and Radius,   81.9 
 
 
                ***     1.884   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.94       52.00 
              2         18.48       48.47 
              3         22.24       45.17 
              4         26.19       42.11 
              5         30.33       39.31 
              6         34.63       36.76 
              7         39.09       34.49 
              8         43.68       32.51 
              9         48.38       30.81 
             10         53.18       29.40 
             11         58.06       28.30 
             12         62.99       27.51 
             13         67.97       27.02 
             14         72.96       26.85 
             15         77.96       26.98 
             16         82.94       27.43 
             17         87.89       28.19 
             18         92.77       29.25 
             19         97.58       30.61 
             20        102.30       32.28 
             21        106.90       34.23 
             22        111.37       36.47 
             23        115.70       38.97 
             24        119.86       41.75 
             25        123.84       44.78 
             26        127.62       48.05 
             27        131.19       51.55 
             28        134.54       55.26 
             29        137.64       59.18 
             30        140.50       63.28 
             31        143.10       67.55 
             32        145.43       71.98 
             33        147.47       76.54 
             34        149.23       81.22 
             35        149.95       83.55 
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          Circle Center At X =   73.3 ; Y =  107.1  and Radius,   80.2 
 
 
                ***     1.885   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          8.71       52.00 
              2         12.25       48.47 
              3         15.99       45.16 
              4         19.93       42.07 
              5         24.04       39.23 
              6         28.32       36.64 
              7         32.74       34.31 
              8         37.30       32.24 
              9         41.97       30.45 
             10         46.73       28.95 
             11         51.58       27.73 
             12         56.49       26.80 
             13         61.45       26.16 
             14         66.44       25.83 
             15         71.44       25.79 
             16         76.44       26.05 
             17         81.40       26.61 
             18         86.33       27.46 
             19         91.20       28.61 
             20         95.99       30.04 
             21        100.68       31.76 
             22        105.27       33.75 
             23        109.73       36.02 
             24        114.04       38.55 
             25        118.20       41.33 
             26        122.18       44.35 
             27        125.97       47.60 
             28        129.57       51.08 
             29        132.95       54.76 
             30        136.10       58.64 
             31        139.02       62.70 
             32        141.69       66.93 
             33        144.10       71.31 
             34        146.25       75.83 
             35        148.12       80.46 
             36        149.17       83.57 
 
          Circle Center At X =   69.6 ; Y =  109.5  and Radius,   83.7 
 
 
                ***     1.888   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         13.45       52.00 
              2         17.00       48.48 
              3         20.76       45.18 
              4         24.72       42.13 
              5         28.86       39.32 
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              6         33.16       36.77 
              7         37.61       34.49 
              8         42.19       32.50 
              9         46.89       30.79 
             10         51.69       29.37 
             11         56.56       28.25 
             12         61.49       27.43 
             13         66.47       26.92 
             14         71.46       26.72 
             15         76.46       26.82 
             16         81.44       27.23 
             17         86.39       27.95 
             18         91.29       28.98 
             19         96.11       30.30 
             20        100.84       31.92 
             21        105.46       33.83 
             22        109.96       36.02 
             23        114.31       38.48 
             24        118.50       41.20 
             25        122.52       44.18 
             26        126.34       47.40 
             27        129.96       50.85 
             28        133.36       54.52 
             29        136.52       58.39 
             30        139.44       62.45 
             31        142.11       66.68 
             32        144.51       71.07 
             33        146.63       75.59 
             34        148.47       80.24 
             35        149.56       83.56 
 
          Circle Center At X =   72.3 ; Y =  107.7  and Radius,   81.0 
 
 
                ***     1.888   *** 
 
 
 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         19.09       52.00 
              2         22.62       48.46 
              3         26.38       45.17 
              4         30.34       42.12 
              5         34.49       39.33 
              6         38.81       36.82 
              7         43.29       34.59 
              8         47.90       32.65 
              9         52.63       31.02 
             10         57.45       29.70 
             11         62.35       28.69 
             12         67.30       27.99 
             13         72.28       27.63 
             14         77.28       27.58 
             15         82.28       27.85 
             16         87.24       28.45 
             17         92.16       29.37 
             18         97.00       30.60 
             19        101.76       32.15 
             20        106.40       34.00 
             21        110.92       36.14 
             22        115.29       38.57 
             23        119.49       41.28 
             24        123.51       44.26 
             25        127.33       47.49 
             26        130.93       50.95 



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR HOV Connector\Slope Stability\hov abut 1_south slope_static.doc 
 

             27        134.30       54.65 
             28        137.42       58.55 
             29        140.29       62.65 
             30        142.88       66.92 
             31        145.19       71.36 
             32        147.22       75.93 
             33        148.94       80.62 
             34        149.80       83.55 
 
          Circle Center At X =   75.5 ; Y =  104.9  and Radius,   77.3 
 
 
                ***     1.889   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         11.67       52.00 
              2         15.23       48.49 
              3         19.00       45.20 
              4         22.95       42.14 
              5         27.09       39.33 
              6         31.38       36.77 
              7         35.83       34.48 
              8         40.40       32.46 
              9         45.09       30.73 
             10         49.88       29.28 
             11         54.74       28.12 
             12         59.67       27.26 
             13         64.64       26.70 
             14         69.63       26.44 
             15         74.63       26.48 
             16         79.62       26.83 
             17         84.57       27.48 
             18         89.48       28.42 
             19         94.33       29.67 
             20         99.09       31.20 
             21        103.74       33.02 
             22        108.28       35.12 
             23        112.68       37.49 
             24        116.94       40.12 
             25        121.02       43.00 
             26        124.92       46.13 
             27        128.63       49.49 
             28        132.12       53.06 
             29        135.40       56.84 
             30        138.43       60.81 
             31        141.23       64.96 
             32        143.76       69.27 
             33        146.03       73.73 
             34        148.03       78.31 
             35        149.74       83.01 
             36        149.90       83.55 
 
          Circle Center At X =   71.4 ; Y =  108.9  and Radius,   82.5 
 
 
                ***     1.889   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          2.78       52.00 
              2          6.32       48.46 
              3         10.05       45.14 
              4         13.96       42.03 
              5         18.05       39.14 
              6         22.29       36.50 
              7         26.68       34.10 
              8         31.19       31.96 
              9         35.83       30.07 
             10         40.56       28.45 
             11         45.37       27.11 
             12         50.26       26.04 
             13         55.19       25.25 
             14         60.17       24.74 
             15         65.16       24.52 
             16         70.16       24.58 
             17         75.15       24.93 
             18         80.11       25.56 
             19         85.03       26.48 
             20         89.88       27.67 
             21         94.66       29.13 
             22         99.35       30.87 
             23        103.94       32.87 
             24        108.40       35.12 
             25        112.72       37.63 
             26        116.90       40.38 
             27        120.91       43.37 
             28        124.75       46.57 
             29        128.39       49.99 
             30        131.84       53.62 
             31        135.07       57.43 
             32        138.08       61.42 
             33        140.86       65.58 
             34        143.40       69.89 
             35        145.69       74.33 
             36        147.72       78.90 
             37        149.48       83.56 
 
          Circle Center At X =   66.6 ; Y =  112.3  and Radius,   87.7 
 
 
                ***     1.890   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     27.63     55.25     82.88    110.50    138.13 
 
          X      0.00 +-------*-+--*-----*+---------+---------+---------+ 
                      -                 00                                
                      -               0..3                                
                      -              06.31                                
                      -            .031.18                                
                      -           .0312.8.                                
                27.63 +           03128...                                
                      -          .3158....                                
                      -          015......                                
                      -         0318......                                
                      -         318.......                                
                      -        031.......*                                
          A     55.25 +        015.........                               
                      -        31...........                              
                      -        31...........                              
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                      -        01............                             
                      -        32.............                            
                      -        31.............                            
          X     82.88 +        .1..............                           
                      -         1...............                          
                      -         12...............                         
                      -          1................                        
                      -          12................                       
                      -           1.................                      
          I    110.50 +            19...............*                     
                      -            .19...............                     
                      -             .14..............                     
                      -              .11.............                     
                      -               .212...........                     
                      -                 .124........*/1                   
          S    138.13 +                  ..112.......                     
                      -                     .5112....                     
                      -                        .51212                     
                      -                             1                     
                      -                                                   
                      -                                                   
               165.75 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          F    193.38 +                                                   
                      -                                                   
                      -                                                   
                      -                      *      *1/                   
                      -                                                   
                      -                                                   
          T    221.00 +       *    *      *                               
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I-436 405-22 HOV Connector Separation Abutment 1_South Slope - Seismic
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W1 W1

L1bcd
efgh
ij

a

# FS
a 1.29
b 1.30
c 1.30
d 1.31
e 1.31
f 1.31
g 1.31
h 1.31
i 1.31
j 1.31

Soil
Desc.

NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
125.0

Cohesion
Intercept

(psf)
400.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.29
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              10:34AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:hov abut 1_south slope_seismicc.in                                          
          Output Filename:          N:hov abut 1_south slope_seismicc.OUT                                         
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_south slope_seismicc.PLT                                         
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_South Slope - Seismic         
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      52.00      50.00      52.00        1 
              2         50.00      52.00     110.00      82.00        1 
              3        110.00      82.00     134.00      84.00        1 
              4        134.00      84.00     205.00      82.00        1 
              5        205.00      82.00     205.01      63.00        1 
              6        205.01      63.00     221.00      55.00        1 
              7          0.00      36.00     221.00      36.00        2 
              8          0.00      22.00     221.00      22.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     400.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        221.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         134.00       205.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  60.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.00 ft. 
                                      and   X = 150.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
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          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          2.78       52.00 
              2          6.32       48.46 
              3         10.05       45.14 
              4         13.96       42.03 
              5         18.05       39.14 
              6         22.29       36.50 
              7         26.68       34.10 
              8         31.19       31.96 
              9         35.83       30.07 
             10         40.56       28.45 
             11         45.37       27.11 
             12         50.26       26.04 
             13         55.19       25.25 
             14         60.17       24.74 
             15         65.16       24.52 
             16         70.16       24.58 
             17         75.15       24.93 
             18         80.11       25.56 
             19         85.03       26.48 
             20         89.88       27.67 
             21         94.66       29.13 
             22         99.35       30.87 
             23        103.94       32.87 
             24        108.40       35.12 
             25        112.72       37.63 
             26        116.90       40.38 
             27        120.91       43.37 
             28        124.75       46.57 
             29        128.39       49.99 
             30        131.84       53.62 
             31        135.07       57.43 
             32        138.08       61.42 
             33        140.86       65.58 
             34        143.40       69.89 
             35        145.69       74.33 
             36        147.72       78.90 
             37        149.48       83.56 
 
          Circle Center At X =   66.6 ; Y =  112.3  and Radius,   87.7 
 
 
                ***     1.290   *** 
 
 
 
 
               Individual data on the    41  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.3     0.0     0.0      0.0     0.0   132.8     0.0     0.0 
   2      3.7   2425.1     0.0     0.0      0.0     0.0   412.3     0.0     0.0 
   3      3.9   4119.8     0.0     0.0      0.0     0.0   700.4     0.0     0.0 
   4      4.1   5829.7     0.0     0.0      0.0     0.0   991.0     0.0     0.0 
   5      4.2   7520.2     0.0     0.0      0.0     0.0  1278.4     0.0     0.0 
   6      0.9   1797.7     0.0     0.0      0.0     0.0   305.6     0.0     0.0 
   7      3.5   7343.7     0.0   234.6      0.0     0.0  1248.4     0.0     0.0 
   8      4.5  10643.8     0.0   927.3      0.0     0.0  1809.4     0.0     0.0 
   9      4.6  12034.1     0.0  1555.8      0.0     0.0  2045.8     0.0     0.0 
  10      4.7  13287.5     0.0  2102.1      0.0     0.0  2258.9     0.0     0.0 
  11      4.8  14380.7     0.0  2564.3      0.0     0.0  2444.7     0.0     0.0 
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  12      4.6  14475.2     0.0  2778.2      0.0     0.0  2460.8     0.0     0.0 
  13      0.3    820.6     0.0   162.7      0.0     0.0   139.5     0.0     0.0 
  14      4.9  16850.8     0.0  3230.7      0.0     0.0  2864.6     0.0     0.0 
  15      5.0  18904.1     0.0  3432.8      0.0     0.0  3213.7     0.0     0.0 
  16      5.0  20757.5     0.0  3546.4      0.0     0.0  3528.8     0.0     0.0 
  17      5.0  22385.9     0.0  3571.3      0.0     0.0  3805.6     0.0     0.0 
  18      5.0  23767.6     0.0  3507.4      0.0     0.0  4040.5     0.0     0.0 
  19      5.0  24885.6     0.0  3354.8      0.0     0.0  4230.5     0.0     0.0 
  20      4.9  25726.9     0.0  3114.0      0.0     0.0  4373.6     0.0     0.0 
  21      4.9  26283.3     0.0  2785.9      0.0     0.0  4468.2     0.0     0.0 
  22      4.8  26551.1     0.0  2371.5      0.0     0.0  4513.7     0.0     0.0 
  23      4.7  26531.3     0.0  1872.1      0.0     0.0  4510.3     0.0     0.0 
  24      4.6  26229.7     0.0  1289.4      0.0     0.0  4459.0     0.0     0.0 
  25      4.5  25656.4     0.0   625.3      0.0     0.0  4361.6     0.0     0.0 
  26      1.5   8679.1     0.0    47.7      0.0     0.0  1475.4     0.0     0.0 
  27      0.1    540.2     0.0     0.0      0.0     0.0    91.8     0.0     0.0 
  28      2.7  15402.4     0.0     0.0      0.0     0.0  2618.4     0.0     0.0 
  29      4.2  22649.0     0.0     0.0      0.0     0.0  3850.3     0.0     0.0 
  30      4.0  20495.7     0.0     0.0      0.0     0.0  3484.3     0.0     0.0 
  31      3.8  18266.9     0.0     0.0      0.0     0.0  3105.4     0.0     0.0 
  32      3.6  15998.6     0.0     0.0      0.0     0.0  2719.8     0.0     0.0 
  33      3.4  13728.2     0.0     0.0      0.0     0.0  2333.8     0.0     0.0 
  34      2.2   7841.3     0.0     0.0      0.0     0.0  1333.0     0.0     0.0 
  35      1.1   3644.0     0.0     0.0      0.0     0.0   619.5     0.0   257.4 
  36      3.0   9223.5     0.0     0.0      0.0     0.0  1568.0     0.0   722.8 
  37      2.8   7068.6     0.0     0.0      0.0     0.0  1201.7     0.0   667.1 
  38      2.5   5088.5     0.0     0.0      0.0     0.0   865.1     0.0   609.2 
  39      2.3   3316.8     0.0     0.0      0.0     0.0   563.9     0.0   549.3 
  40      2.0   1784.4     0.0     0.0      0.0     0.0   303.3     0.0   487.6 
  41      1.8    519.4     0.0     0.0      0.0     0.0    88.3     0.0   423.1 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          3.67       52.00 
              2          7.23       48.49 
              3         10.98       45.18 
              4         14.91       42.09 
              5         19.01       39.24 
              6         23.27       36.62 
              7         27.68       34.25 
              8         32.21       32.13 
              9         36.85       30.28 
             10         41.59       28.70 
             11         46.42       27.38 
             12         51.31       26.35 
             13         56.25       25.59 
             14         61.23       25.12 
             15         66.23       24.94 
             16         71.23       25.04 
             17         76.21       25.42 
             18         81.17       26.09 
             19         86.07       27.04 
             20         90.92       28.27 
             21         95.69       29.78 
             22        100.36       31.55 
             23        104.93       33.59 
             24        109.37       35.88 
             25        113.68       38.43 
             26        117.83       41.21 
             27        121.82       44.23 
             28        125.62       47.47 
             29        129.24       50.93 
             30        132.65       54.58 
             31        135.85       58.42 
             32        138.83       62.44 
             33        141.57       66.62 
             34        144.06       70.95 
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             35        146.31       75.42 
             36        148.30       80.01 
             37        149.60       83.56 
 
          Circle Center At X =   67.0 ; Y =  112.5  and Radius,   87.6 
 
 
                ***     1.296   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          1.59       52.00 
              2          5.16       48.50 
              3          8.92       45.20 
              4         12.86       42.12 
              5         16.96       39.26 
              6         21.22       36.64 
              7         25.62       34.26 
              8         30.14       32.14 
              9         34.78       30.27 
             10         39.52       28.66 
             11         44.33       27.33 
             12         49.22       26.26 
             13         54.16       25.48 
             14         59.13       24.97 
             15         64.13       24.74 
             16         69.13       24.80 
             17         74.11       25.13 
             18         79.08       25.74 
             19         84.00       26.64 
             20         88.86       27.80 
             21         93.65       29.24 
             22         98.35       30.95 
             23        102.94       32.91 
             24        107.42       35.14 
             25        111.77       37.61 
             26        115.97       40.32 
             27        120.01       43.26 
             28        123.89       46.42 
             29        127.57       49.80 
             30        131.06       53.38 
             31        134.35       57.15 
             32        137.41       61.10 
             33        140.26       65.21 
             34        142.86       69.48 
             35        145.22       73.89 
             36        147.33       78.42 
             37        149.18       83.07 
             38        149.35       83.57 
 
          Circle Center At X =   65.7 ; Y =  113.6  and Radius,   88.9 
 
 
                ***     1.298   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1          9.01       52.00 
              2         12.55       48.47 
              3         16.29       45.16 
              4         20.23       42.07 
              5         24.34       39.23 
              6         28.61       36.63 
              7         33.03       34.30 
              8         37.59       32.23 
              9         42.26       30.44 
             10         47.02       28.94 
             11         51.87       27.71 
             12         56.78       26.78 
             13         61.74       26.15 
             14         66.73       25.81 
             15         71.73       25.77 
             16         76.73       26.03 
             17         81.69       26.59 
             18         86.62       27.44 
             19         91.49       28.58 
             20         96.28       30.01 
             21        100.98       31.73 
             22        105.56       33.72 
             23        110.02       35.99 
             24        114.34       38.51 
             25        118.49       41.29 
             26        122.48       44.31 
             27        126.27       47.56 
             28        129.87       51.04 
             29        133.25       54.72 
             30        136.41       58.60 
             31        139.33       62.66 
             32        142.00       66.88 
             33        144.41       71.26 
             34        146.56       75.77 
             35        148.44       80.41 
             36        149.50       83.56 
 
          Circle Center At X =   69.9 ; Y =  109.5  and Radius,   83.7 
 
 
                ***     1.305   *** 
 
 
 
1 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          5.15       52.00 
              2          8.73       48.50 
              3         12.50       45.22 
              4         16.45       42.16 
              5         20.57       39.33 
              6         24.85       36.74 
              7         29.27       34.40 
              8         33.81       32.32 
              9         38.47       30.50 
             10         43.23       28.96 
             11         48.06       27.69 
             12         52.96       26.70 
             13         57.92       26.00 
             14         62.90       25.58 
             15         67.90       25.45 
             16         72.89       25.60 
             17         77.87       26.05 
             18         82.82       26.78 
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             19         87.72       27.79 
             20         92.55       29.08 
             21         97.29       30.65 
             22        101.94       32.49 
             23        106.48       34.59 
             24        110.89       36.95 
             25        115.15       39.56 
             26        119.26       42.41 
             27        123.20       45.49 
             28        126.95       48.80 
             29        130.51       52.31 
             30        133.86       56.02 
             31        136.99       59.92 
             32        139.89       63.99 
             33        142.55       68.23 
             34        144.96       72.60 
             35        147.12       77.12 
             36        149.02       81.74 
             37        149.64       83.56 
 
          Circle Center At X =   67.7 ; Y =  112.3  and Radius,   86.9 
 
 
                ***     1.305   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          1.59       52.00 
              2          5.13       48.46 
              3          8.86       45.14 
              4         12.78       42.03 
              5         16.87       39.15 
              6         21.11       36.51 
              7         25.50       34.12 
              8         30.03       31.99 
              9         34.66       30.11 
             10         39.40       28.51 
             11         44.22       27.18 
             12         49.10       26.12 
             13         54.04       25.35 
             14         59.02       24.87 
             15         64.02       24.67 
             16         69.02       24.75 
             17         74.00       25.13 
             18         78.96       25.78 
             19         83.87       26.72 
             20         88.72       27.95 
             21         93.49       29.44 
             22         98.17       31.21 
             23        102.73       33.24 
             24        107.18       35.53 
             25        111.48       38.07 
             26        115.64       40.86 
             27        119.62       43.88 
             28        123.43       47.12 
             29        127.05       50.57 
             30        130.46       54.23 
             31        133.65       58.07 
             32        136.63       62.09 
             33        139.36       66.28 
             34        141.85       70.61 
             35        144.09       75.09 
             36        146.07       79.68 
             37        147.51       83.62 
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          Circle Center At X =   65.0 ; Y =  111.9  and Radius,   87.2 
 
 
                ***     1.307   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          8.71       52.00 
              2         12.25       48.47 
              3         15.99       45.16 
              4         19.93       42.07 
              5         24.04       39.23 
              6         28.32       36.64 
              7         32.74       34.31 
              8         37.30       32.24 
              9         41.97       30.45 
             10         46.73       28.95 
             11         51.58       27.73 
             12         56.49       26.80 
             13         61.45       26.16 
             14         66.44       25.83 
             15         71.44       25.79 
             16         76.44       26.05 
             17         81.40       26.61 
             18         86.33       27.46 
             19         91.20       28.61 
             20         95.99       30.04 
             21        100.68       31.76 
             22        105.27       33.75 
             23        109.73       36.02 
             24        114.04       38.55 
             25        118.20       41.33 
             26        122.18       44.35 
             27        125.97       47.60 
             28        129.57       51.08 
             29        132.95       54.76 
             30        136.10       58.64 
             31        139.02       62.70 
             32        141.69       66.93 
             33        144.10       71.31 
             34        146.25       75.83 
             35        148.12       80.46 
             36        149.17       83.57 
 
          Circle Center At X =   69.6 ; Y =  109.5  and Radius,   83.7 
 
 
                ***     1.308   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          6.04       52.00 
              2          9.60       48.49 
              3         13.37       45.20 
              4         17.31       42.13 
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              5         21.43       39.29 
              6         25.71       36.70 
              7         30.13       34.37 
              8         34.68       32.29 
              9         39.34       30.49 
             10         44.10       28.96 
             11         48.94       27.71 
             12         53.85       26.74 
             13         58.80       26.06 
             14         63.79       25.67 
             15         68.78       25.57 
             16         73.78       25.76 
             17         78.76       26.24 
             18         83.70       27.02 
             19         88.58       28.07 
             20         93.40       29.42 
             21         98.13       31.04 
             22        102.76       32.93 
             23        107.27       35.09 
             24        111.65       37.50 
             25        115.87       40.17 
             26        119.94       43.08 
             27        123.83       46.23 
             28        127.53       49.59 
             29        131.02       53.16 
             30        134.31       56.94 
             31        137.37       60.89 
             32        140.19       65.02 
             33        142.76       69.30 
             34        145.09       73.73 
             35        147.15       78.29 
             36        148.94       82.95 
             37        149.14       83.57 
 
          Circle Center At X =   68.0 ; Y =  111.4  and Radius,   85.8 
 
 
                ***     1.309   *** 
 
 
 
1 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          9.01       52.00 
              2         12.58       48.50 
              3         16.35       45.22 
              4         20.31       42.16 
              5         24.44       39.35 
              6         28.73       36.78 
              7         33.17       34.47 
              8         37.73       32.43 
              9         42.41       30.67 
             10         47.18       29.18 
             11         52.03       27.98 
             12         56.95       27.06 
             13         61.91       26.44 
             14         66.90       26.12 
             15         71.90       26.09 
             16         76.89       26.35 
             17         81.86       26.91 
             18         86.79       27.76 
             19         91.66       28.91 
             20         96.45       30.34 
             21        101.15       32.04 
             22        105.74       34.03 
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             23        110.20       36.28 
             24        114.52       38.79 
             25        118.69       41.56 
             26        122.68       44.56 
             27        126.50       47.80 
             28        130.11       51.26 
             29        133.51       54.92 
             30        136.69       58.78 
             31        139.64       62.82 
             32        142.34       67.03 
             33        144.78       71.39 
             34        146.97       75.89 
             35        148.89       80.50 
             36        149.94       83.55 
 
          Circle Center At X =   69.9 ; Y =  110.5  and Radius,   84.5 
 
 
                ***     1.311   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          4.85       52.00 
              2          8.45       48.53 
              3         12.24       45.27 
              4         16.21       42.23 
              5         20.35       39.42 
              6         24.64       36.85 
              7         29.07       34.53 
              8         33.63       32.47 
              9         38.29       30.67 
             10         43.05       29.15 
             11         47.89       27.89 
             12         52.80       26.92 
             13         57.75       26.23 
             14         62.73       25.82 
             15         67.73       25.69 
             16         72.73       25.85 
             17         77.71       26.30 
             18         82.65       27.03 
             19         87.55       28.04 
             20         92.38       29.33 
             21         97.13       30.90 
             22        101.78       32.73 
             23        106.32       34.83 
             24        110.73       37.18 
             25        115.01       39.78 
             26        119.12       42.62 
             27        123.07       45.69 
             28        126.83       48.98 
             29        130.40       52.48 
             30        133.77       56.17 
             31        136.92       60.06 
             32        139.84       64.12 
             33        142.52       68.33 
             34        144.96       72.70 
             35        147.15       77.20 
             36        149.07       81.81 
             37        149.69       83.56 
 
          Circle Center At X =   67.4 ; Y =  113.2  and Radius,   87.5 
 
 
                ***     1.312   *** 
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                     Y            A     X     I     S            F     T 
 
 
                     0.00     27.63     55.25     82.88    110.50    138.13 
 
          X      0.00 +-------*-+--*-----*+---------+---------+---------+ 
                      -                 11                                
                      -               1.24                                
                      -              15.4.                                
                      -            .144...                                
                      -           .14.....                                
                27.63 +           14......                                
                      -          .1.......                                
                      -          14.......                                
                      -         14........                                
                      -         19........                                
                      -        12........*                                
          A     55.25 +        14..........                               
                      -        19...........                              
                      -        1............                              
                      -        1.............                             
                      -        1..............                            
                      -        18.............                            
          X     82.88 +        21..............                           
                      -         2...............                          
                      -         13...............                         
                      -          1................                        
                      -          13................                       
                      -           13................                      
          I    110.50 +            11...............*                     
                      -            .21...............                     
                      -             .21..............                     
                      -              .41.............                     
                      -               ..136..........                     
                      -                 .121........*/1                   
          S    138.13 +                  ..2123......                     
                      -                     ..1126...                     
                      -                        ..1311                     
                      -                             5                     
                      -                                                   
                      -                                                   
               165.75 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          F    193.38 +                                                   
                      -                                                   
                      -                                                   
                      -                      *      *1/                   
                      -                                                   
                      -                                                   
          T    221.00 +       *    *      *                               
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# FS
a 2.44
b 2.44
c 2.45
d 2.45
e 2.45
f 2.45
g 2.46
h 2.46
i 2.46
j 2.46

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
43.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
43.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
200.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=2.44
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices  
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              02:03PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:hov abut 1_west slope_static.in                                             
          Output Filename:          N:hov abut 1_west slope_static.OUT                                            
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_west slope_static.PLT                                            
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_West Slope - Static           
 
 
 
 
          BOUNDARY COORDINATES 
 
              7 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      44.00      50.00      44.00        2 
              2         50.00      44.00     102.00      70.00        2 
              3        102.00      70.00     102.01      61.00        2 
              4        102.01      61.00     112.00      61.00        2 
              5        112.00      61.00     112.01      64.50        2 
              6        112.01      64.50     112.03      85.00        1 
              7        112.03      85.00     200.00      85.00        1 
              8        112.01      64.50     200.00      64.50        2 
              9          0.00      36.00     200.00      36.00        3 
             10          0.00      22.00     200.00      22.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    43.0     43.0    3000.0      0.0    0.00       0.0      1 
            2   125.0    125.0     200.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        200.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         112.03       200.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =  10.00 ft. 
                                       and  X =  83.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.00 ft. 
                                      and   X = 180.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 39 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         17.34       44.00 
              2         21.32       40.98 
              3         25.45       38.16 
              4         29.71       35.54 
              5         34.10       33.15 
              6         38.60       30.97 
              7         43.20       29.02 
              8         47.90       27.30 
              9         52.67       25.81 
             10         57.52       24.57 
             11         62.41       23.56 
             12         67.36       22.80 
             13         72.33       22.29 
             14         77.32       22.02 
             15         82.32       22.00 
             16         87.32       22.23 
             17         92.29       22.71 
             18         97.24       23.44 
             19        102.15       24.40 
             20        107.00       25.61 
             21        111.78       27.06 
             22        116.49       28.75 
             23        121.11       30.67 
             24        125.62       32.81 
             25        130.03       35.18 
             26        134.31       37.76 
             27        138.46       40.55 
             28        142.46       43.54 
             29        146.32       46.73 
             30        150.01       50.11 
             31        153.52       53.66 
             32        156.86       57.39 
             33        160.00       61.27 
             34        162.95       65.31 
             35        165.70       69.49 
             36        168.24       73.80 
             37        170.55       78.23 
             38        172.65       82.77 
             39        173.55       85.00 
 
          Circle Center At X =   80.2 ; Y =  122.7  and Radius,  100.7 
 
 
                ***     2.442   *** 
 
 
 
 
               Individual data on the    47  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.0    752.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      4.1   2287.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      3.5   3044.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      0.7    764.4     0.0    12.4      0.0     0.0     0.0     0.0     0.0 
   5      4.4   5258.9     0.0   516.3      0.0     0.0     0.0     0.0     0.0 
   6      4.5   6630.5     0.0  1230.0      0.0     0.0     0.0     0.0     0.0 
   7      4.6   7921.8     0.0  1874.0      0.0     0.0     0.0     0.0     0.0 
   8      4.7   9112.8     0.0  2446.7      0.0     0.0     0.0     0.0     0.0 
   9      2.1   4377.9     0.0  1239.8      0.0     0.0     0.0     0.0     0.0 
  10      2.7   6030.8     0.0  1706.9      0.0     0.0     0.0     0.0     0.0 
  11      4.8  12665.3     0.0  3372.8      0.0     0.0     0.0     0.0     0.0 
  12      4.9  14963.8     0.0  3723.9      0.0     0.0     0.0     0.0     0.0 
  13      4.9  17140.5     0.0  3999.1      0.0     0.0     0.0     0.0     0.0 
  14      5.0  19171.4     0.0  4197.9      0.0     0.0     0.0     0.0     0.0 
  15      5.0  21034.8     0.0  4319.6      0.0     0.0     0.0     0.0     0.0 
  16      5.0  22711.4     0.0  4364.0      0.0     0.0     0.0     0.0     0.0 
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  17      5.0  24184.1     0.0  4330.9      0.0     0.0     0.0     0.0     0.0 
  18      5.0  25438.7     0.0  4220.6      0.0     0.0     0.0     0.0     0.0 
  19      4.9  26463.9     0.0  4033.1      0.0     0.0     0.0     0.0     0.0 
  20      4.8  26426.0     0.0  3661.2      0.0     0.0     0.0     0.0     0.0 
  21      0.0     50.8     0.0     7.4      0.0     0.0     0.0     0.0     0.0 
  22      0.1    615.0     0.0   100.5      0.0     0.0     0.0     0.0     0.0 
  23      4.9  21558.0     0.0  3429.1      0.0     0.0     0.0     0.0     0.0 
  24      4.8  20500.3     0.0  3014.0      0.0     0.0     0.0     0.0     0.0 
  25      0.2    912.4     0.0   128.3      0.0     0.0     0.0     0.0     0.0 
  26      0.0     44.1     0.0     5.9      0.0     0.0     0.0     0.0     0.0 
  27      0.0    101.3     0.0    11.7      0.0     0.0     0.0     0.0     0.0 
  28      4.5  24125.2     0.0  2378.8      0.0     0.0     0.0     0.0  1070.3 
  29      4.6  24007.0     0.0  1962.6      0.0     0.0     0.0     0.0  1108.3 
  30      4.5  22381.9     0.0  1329.0      0.0     0.0     0.0     0.0  1084.1 
  31      4.4  20635.1     0.0   625.5      0.0     0.0     0.0     0.0  1057.2 
  32      1.4   6125.1     0.0    40.8      0.0     0.0     0.0     0.0   327.2 
  33      2.9  12650.6     0.0     0.0      0.0     0.0     0.0     0.0   700.5 
  34      4.1  16800.5     0.0     0.0      0.0     0.0     0.0     0.0   995.7 
  35      4.0  14771.0     0.0     0.0      0.0     0.0     0.0     0.0   961.2 
  36      3.9  12716.9     0.0     0.0      0.0     0.0     0.0     0.0   924.4 
  37      3.7  10665.5     0.0     0.0      0.0     0.0     0.0     0.0   885.3 
  38      3.5   8644.9     0.0     0.0      0.0     0.0     0.0     0.0   844.0 
  39      3.3   6683.0     0.0     0.0      0.0     0.0     0.0     0.0   800.6 
  40      3.1   4807.7     0.0     0.0      0.0     0.0     0.0     0.0   755.2 
  41      2.4   2554.9     0.0     0.0      0.0     0.0     0.0     0.0   566.1 
  42      0.6    511.1     0.0     0.0      0.0     0.0     0.0     0.0   141.9 
  43      2.7   2078.4     0.0     0.0      0.0     0.0     0.0     0.0   659.1 
  44      2.5   1456.2     0.0     0.0      0.0     0.0     0.0     0.0   608.5 
  45      2.3    895.9     0.0     0.0      0.0     0.0     0.0     0.0   556.4 
  46      2.1    405.7     0.0     0.0      0.0     0.0     0.0     0.0   502.9 
  47      0.9     43.2     0.0     0.0      0.0     0.0     0.0     0.0   215.8 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.98       44.00 
              2         31.85       40.84 
              3         35.89       37.89 
              4         40.09       35.18 
              5         44.44       32.71 
              6         48.92       30.49 
              7         53.52       28.53 
              8         58.22       26.82 
              9         63.01       25.38 
             10         67.87       24.22 
             11         72.79       23.32 
             12         77.75       22.71 
             13         82.74       22.38 
             14         87.74       22.32 
             15         92.73       22.55 
             16         97.71       23.06 
             17        102.64       23.84 
             18        107.53       24.90 
             19        112.35       26.24 
             20        117.08       27.84 
             21        121.72       29.71 
             22        126.25       31.84 
             23        130.65       34.21 
             24        134.91       36.83 
             25        139.01       39.68 
             26        142.95       42.76 
             27        146.71       46.06 
             28        150.28       49.56 
             29        153.65       53.26 
             30        156.80       57.14 
             31        159.73       61.19 
             32        162.43       65.40 
             33        164.88       69.76 
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             34        167.09       74.24 
             35        169.04       78.85 
             36        170.74       83.55 
             37        171.17       85.00 
 
          Circle Center At X =   86.2 ; Y =  111.3  and Radius,   89.0 
 
 
                ***     2.442   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         17.70       44.00 
              2         21.66       40.94 
              3         25.76       38.09 
              4         30.01       35.45 
              5         34.39       33.04 
              6         38.89       30.85 
              7         43.49       28.91 
              8         48.19       27.20 
              9         52.98       25.74 
             10         57.83       24.53 
             11         62.73       23.57 
             12         67.68       22.87 
             13         72.66       22.42 
             14         77.66       22.23 
             15         82.66       22.31 
             16         87.65       22.64 
             17         92.62       23.22 
             18         97.54       24.07 
             19        102.42       25.17 
             20        107.24       26.52 
             21        111.97       28.11 
             22        116.62       29.95 
             23        121.17       32.03 
             24        125.60       34.34 
             25        129.91       36.88 
             26        134.08       39.64 
             27        138.11       42.61 
             28        141.97       45.78 
             29        145.66       49.15 
             30        149.18       52.71 
             31        152.50       56.44 
             32        155.63       60.34 
             33        158.55       64.40 
             34        161.26       68.60 
             35        163.75       72.94 
             36        166.01       77.40 
             37        168.03       81.97 
             38        169.19       85.00 
 
          Circle Center At X =   78.8 ; Y =  118.7  and Radius,   96.5 
 
 
                ***     2.449   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
 
              1         23.57       44.00 
              2         27.43       40.82 
              3         31.46       37.85 
              4         35.64       35.12 
              5         39.98       32.63 
              6         44.44       30.38 
              7         49.03       28.39 
              8         53.72       26.66 
              9         58.50       25.19 
             10         63.36       23.99 
             11         68.27       23.07 
             12         73.23       22.42 
             13         78.21       22.06 
             14         83.21       21.97 
             15         88.21       22.17 
             16         93.19       22.64 
             17         98.13       23.39 
             18        103.02       24.42 
             19        107.85       25.72 
             20        112.60       27.29 
             21        117.25       29.12 
             22        121.79       31.21 
             23        126.21       33.55 
             24        130.49       36.14 
             25        134.62       38.96 
             26        138.58       42.01 
             27        142.37       45.27 
             28        145.97       48.74 
             29        149.36       52.41 
             30        152.55       56.27 
             31        155.51       60.29 
             32        158.25       64.48 
             33        160.74       68.81 
             34        162.99       73.28 
             35        164.99       77.86 
             36        166.72       82.55 
             37        167.48       85.00 
 
          Circle Center At X =   82.3 ; Y =  111.1  and Radius,   89.2 
 
 
                ***     2.449   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         17.70       44.00 
              2         21.62       40.89 
              3         25.70       38.00 
              4         29.93       35.33 
              5         34.29       32.89 
              6         38.78       30.68 
              7         43.38       28.72 
              8         48.07       27.01 
              9         52.86       25.55 
             10         57.71       24.35 
             11         62.62       23.41 
             12         67.57       22.73 
             13         72.56       22.32 
             14         77.56       22.18 
             15         82.55       22.30 
             16         87.54       22.69 
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             17         92.50       23.35 
             18         97.41       24.27 
             19        102.27       25.45 
             20        107.06       26.89 
             21        111.76       28.58 
             22        116.37       30.52 
             23        120.87       32.71 
             24        125.24       35.13 
             25        129.48       37.78 
             26        133.57       40.66 
             27        137.50       43.75 
             28        141.26       47.05 
             29        144.84       50.54 
             30        148.22       54.22 
             31        151.41       58.07 
             32        154.38       62.09 
             33        157.14       66.26 
             34        159.67       70.58 
             35        161.96       75.02 
             36        164.01       79.58 
             37        165.82       84.24 
             38        166.07       85.00 
 
          Circle Center At X =   77.7 ; Y =  115.7  and Radius,   93.5 
 
 
                ***     2.450   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         26.51       44.00 
              2         30.30       40.74 
              3         34.28       37.72 
              4         38.44       34.94 
              5         42.76       32.42 
              6         47.22       30.17 
              7         51.82       28.20 
              8         56.52       26.50 
              9         61.32       25.10 
             10         66.20       23.99 
             11         71.13       23.18 
             12         76.11       22.67 
             13         81.10       22.47 
             14         86.10       22.57 
             15         91.08       22.97 
             16         96.03       23.68 
             17        100.93       24.68 
             18        105.76       25.98 
             19        110.50       27.57 
             20        115.13       29.45 
             21        119.65       31.60 
             22        124.02       34.03 
             23        128.23       36.72 
             24        132.28       39.66 
             25        136.14       42.83 
             26        139.80       46.24 
             27        143.24       49.87 
             28        146.46       53.69 
             29        149.44       57.71 
             30        152.17       61.90 
             31        154.64       66.24 
             32        156.84       70.73 
             33        158.77       75.35 
             34        160.41       80.07 
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             35        161.76       84.88 
             36        161.78       85.00 
 
          Circle Center At X =   82.0 ; Y =  104.7  and Radius,   82.2 
 
 
                ***     2.451   *** 
 
 
 
1 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         18.44       44.00 
              2         22.48       41.05 
              3         26.65       38.30 
              4         30.95       35.75 
              5         35.36       33.40 
              6         39.88       31.26 
              7         44.50       29.34 
              8         49.20       27.64 
              9         53.98       26.16 
             10         58.82       24.91 
             11         63.72       23.89 
             12         68.65       23.11 
             13         73.62       22.55 
             14         78.61       22.24 
             15         83.61       22.15 
             16         88.61       22.31 
             17         93.59       22.70 
             18         98.56       23.32 
             19        103.48       24.18 
             20        108.36       25.27 
             21        113.18       26.59 
             22        117.94       28.14 
             23        122.62       29.90 
             24        127.20       31.89 
             25        131.69       34.09 
             26        136.07       36.50 
             27        140.33       39.12 
             28        144.47       41.93 
             29        148.46       44.94 
             30        152.31       48.13 
             31        156.01       51.50 
             32        159.54       55.04 
             33        162.90       58.74 
             34        166.08       62.60 
             35        169.08       66.60 
             36        171.88       70.74 
             37        174.49       75.01 
             38        176.89       79.39 
             39        179.08       83.89 
             40        179.56       85.00 
 
          Circle Center At X =   82.8 ; Y =  128.0  and Radius,  105.8 
 
 
                ***     2.456   *** 
 
 
 
 
          Failure Surface Specified By 39 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
 
              1         17.34       44.00 
              2         21.36       41.03 
              3         25.52       38.25 
              4         29.81       35.68 
              5         34.21       33.32 
              6         38.73       31.18 
              7         43.35       29.26 
              8         48.05       27.56 
              9         52.83       26.09 
             10         57.68       24.86 
             11         62.57       23.86 
             12         67.52       23.10 
             13         72.49       22.58 
             14         77.48       22.30 
             15         82.48       22.26 
             16         87.48       22.47 
             17         92.46       22.91 
             18         97.41       23.60 
             19        102.32       24.52 
             20        107.19       25.68 
             21        111.99       27.08 
             22        116.72       28.71 
             23        121.36       30.56 
             24        125.91       32.63 
             25        130.35       34.93 
             26        134.68       37.43 
             27        138.88       40.14 
             28        142.95       43.05 
             29        146.86       46.16 
             30        150.63       49.45 
             31        154.23       52.92 
             32        157.66       56.56 
             33        160.91       60.36 
             34        163.97       64.31 
             35        166.83       68.41 
             36        169.50       72.64 
             37        171.96       77.00 
             38        174.20       81.46 
             39        175.77       85.00 
 
          Circle Center At X =   80.8 ; Y =  125.6  and Radius,  103.3 
 
 
                ***     2.456   *** 
 
 
 
1 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         22.47       44.00 
              2         26.44       40.96 
              3         30.57       38.13 
              4         34.83       35.52 
              5         39.23       33.14 
              6         43.74       30.99 
              7         48.36       29.08 
              8         53.07       27.41 
              9         57.87       25.98 
             10         62.73       24.81 
             11         67.64       23.90 
             12         72.60       23.24 
             13         77.58       22.84 
             14         82.58       22.70 
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             15         87.58       22.82 
             16         92.57       23.20 
             17         97.52       23.84 
             18        102.44       24.73 
             19        107.31       25.89 
             20        112.11       27.29 
             21        116.83       28.94 
             22        121.45       30.84 
             23        125.98       32.97 
             24        130.38       35.34 
             25        134.66       37.93 
             26        138.79       40.74 
             27        142.77       43.76 
             28        146.59       46.99 
             29        150.24       50.41 
             30        153.71       54.01 
             31        156.98       57.80 
             32        160.05       61.74 
             33        162.91       65.84 
             34        165.55       70.09 
             35        167.97       74.46 
             36        170.16       78.96 
             37        172.11       83.56 
             38        172.63       85.00 
 
          Circle Center At X =   82.8 ; Y =  118.7  and Radius,   96.0 
 
 
                ***     2.457   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         30.54       44.00 
              2         34.43       40.86 
              3         38.49       37.93 
              4         42.70       35.24 
              5         47.06       32.79 
              6         51.55       30.58 
              7         56.15       28.63 
              8         60.85       26.94 
              9         65.64       25.51 
             10         70.51       24.35 
             11         75.43       23.46 
             12         80.39       22.85 
             13         85.38       22.51 
             14         90.38       22.46 
             15         95.37       22.68 
             16        100.35       23.18 
             17        105.29       23.96 
             18        110.18       25.01 
             19        115.00       26.33 
             20        119.74       27.92 
             21        124.39       29.77 
             22        128.92       31.87 
             23        133.33       34.23 
             24        137.60       36.83 
             25        141.73       39.66 
             26        145.68       42.71 
             27        149.46       45.98 
             28        153.06       49.46 
             29        156.45       53.13 
             30        159.63       56.99 
             31        162.60       61.02 
             32        165.33       65.20 
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             33        167.83       69.53 
             34        170.08       74.00 
             35        172.08       78.58 
             36        173.82       83.27 
             37        174.36       85.00 
 
          Circle Center At X =   88.9 ; Y =  112.2  and Radius,   89.7 
 
 
                ***     2.459   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +--------*+---*---*-+---------+---------+---------+ 
                      -                                                   
                      -                 .                                 
                      -               ...                                 
                      -              ...1                                 
                      -             ..1.9                                 
                25.00 +           ...19.4                                 
                      -          ...194.2                                 
                      -         ...1942..                                 
                      -        ...1942...                                 
                      -        ..5142....                                 
                      -       ...142.....                                 
          A     50.00 +       ...32.....*                                 
                      -      ...12........                                
                      -      ...12.........                               
                      -     ...120.........                               
                      -     ...12...........                              
                      -     ...10............                             
          X     75.00 +    ....4..............                            
                      -    ....1...............                           
                      -    ....1...............                           
                      -    ....1...............                           
                      -    ....1...............                           
                      -     ...13..............                           
          I    100.00 +     ...46.............*   *                       
                      -     ....1..............                           
                      -     ....13.............                           
                      -      ...21............*.*       */1               
                      -      ....21......................                 
                      -       ...013.....................                 
          S    125.00 +        ...013....................                 
                      -        ....713...................                 
                      -         ....713..................                 
                      -          ....7135................                 
                      -           ....71356..............                 
                      -            ....72136.............                 
               150.00 +             ....7.1355...........                 
                      -              ....70193356........                 
                      -               .....07121355.6.6..                 
                      -                 .....78.13435.5.6                 
                      -                   .....7081.13.34                 
                      -                     .....77801212                 
          F    175.00 +                        .....7.781                 
                      -                            .....7                 
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +        *    *           *       *1/               
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W1 W1

L1 bc def gh i j
a

# FS
a 1.51
b 1.51
c 1.51
d 1.52
e 1.52
f 1.52
g 1.52
h 1.52
i 1.52
j 1.52

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
43.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
43.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
400.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.51
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              10:58AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:hov abut 1_west slope_seismic.in                                            
          Output Filename:          N:hov abut 1_west slope_seismic.OUT                                           
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:hov abut 1_west slope_seismic.PLT                                           
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Separation    
                                Abutment 1_West Slope - Seismic          
 
 
 
 
          BOUNDARY COORDINATES 
 
              7 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      44.00      50.00      44.00        2 
              2         50.00      44.00     102.00      70.00        2 
              3        102.00      70.00     102.01      61.00        2 
              4        102.01      61.00     112.00      61.00        2 
              5        112.00      61.00     112.01      64.50        2 
              6        112.01      64.50     112.03      85.00        1 
              7        112.03      85.00     200.00      85.00        1 
              8        112.01      64.50     200.00      64.50        2 
              9          0.00      36.00     200.00      36.00        3 
             10          0.00      22.00     200.00      22.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    43.0     43.0    3000.0      0.0    0.00       0.0      1 
            2   125.0    125.0     400.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR HOV Connector\Slope Stability\hov abut 1_west slope_seismic.doc 

 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        200.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         112.03       200.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =  10.00 ft. 
                                       and  X =  83.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.00 ft. 
                                      and   X = 200.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
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          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.24       44.00 
              2         31.35       41.15 
              3         35.57       38.47 
              4         39.91       35.99 
              5         44.35       33.69 
              6         48.89       31.59 
              7         53.52       29.69 
              8         58.22       28.00 
              9         62.99       26.51 
             10         67.83       25.23 
             11         72.71       24.16 
             12         77.64       23.30 
             13         82.60       22.67 
             14         87.58       22.24 
             15         92.57       22.04 
             16         97.57       22.05 
             17        102.57       22.28 
             18        107.55       22.73 
             19        112.50       23.40 
             20        117.43       24.28 
             21        122.30       25.37 
             22        127.13       26.68 
             23        131.90       28.19 
             24        136.59       29.91 
             25        141.20       31.84 
             26        145.73       33.96 
             27        150.16       36.28 
             28        154.49       38.79 
             29        158.70       41.49 
             30        162.79       44.36 
             31        166.75       47.41 
             32        170.57       50.64 
             33        174.25       54.02 
             34        177.78       57.56 
             35        181.15       61.26 
             36        184.36       65.09 
             37        187.39       69.07 
             38        190.25       73.17 
             39        192.93       77.39 
             40        195.42       81.72 
             41        197.12       85.00 
 
          Circle Center At X =   94.8 ; Y =  136.7  and Radius,  114.7 
 
 
                ***     1.505   *** 
 
 
 
 
               Individual data on the    49  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.1    732.4     0.0     0.0      0.0     0.0   124.5     0.0     0.0 
   2      4.2   2213.8     0.0     0.0      0.0     0.0   376.3     0.0     0.0 
   3      4.3   3646.7     0.0     0.0      0.0     0.0   619.9     0.0     0.0 
   4      0.0     24.9     0.0     0.0      0.0     0.0     4.2     0.0     0.0 
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   5      4.4   5061.5     0.0   362.5      0.0     0.0   860.4     0.0     0.0 
   6      4.5   6367.1     0.0  1048.0      0.0     0.0  1082.4     0.0     0.0 
   7      1.1   1727.2     0.0   347.1      0.0     0.0   293.6     0.0     0.0 
   8      3.5   6258.0     0.0  1324.7      0.0     0.0  1063.9     0.0     0.0 
   9      4.7  10467.3     0.0  2232.7      0.0     0.0  1779.4     0.0     0.0 
  10      4.8  12947.6     0.0  2729.6      0.0     0.0  2201.1     0.0     0.0 
  11      4.8  15365.6     0.0  3161.7      0.0     0.0  2612.1     0.0     0.0 
  12      4.9  17699.9     0.0  3528.0      0.0     0.0  3009.0     0.0     0.0 
  13      4.9  19930.5     0.0  3827.9      0.0     0.0  3388.2     0.0     0.0 
  14      5.0  22038.4     0.0  4060.8      0.0     0.0  3746.5     0.0     0.0 
  15      5.0  24006.1     0.0  4226.3      0.0     0.0  4081.0     0.0     0.0 
  16      5.0  25817.5     0.0  4324.1      0.0     0.0  4389.0     0.0     0.0 
  17      5.0  27458.2     0.0  4353.9      0.0     0.0  4667.9     0.0     0.0 
  18      4.4  25556.0     0.0  3828.6      0.0     0.0  4344.5     0.0     0.0 
  19      0.0     53.4     0.0     8.6      0.0     0.0     9.1     0.0     0.0 
  20      0.6   2662.8     0.0   478.5      0.0     0.0   452.7     0.0     0.0 
  21      5.0  23624.8     0.0  4209.7      0.0     0.0  4016.2     0.0     0.0 
  22      4.5  20842.3     0.0  3635.4      0.0     0.0  3543.2     0.0     0.0 
  23      0.0     48.7     0.0     8.0      0.0     0.0     8.3     0.0     0.0 
  24      0.0    110.5     0.0    15.9      0.0     0.0    18.8     0.0     0.0 
  25      0.5   2821.0     0.0   376.5      0.0     0.0   479.6     0.0   113.6 
  26      4.9  29056.1     0.0  3794.7      0.0     0.0  4939.5     0.0  1181.2 
  27      4.9  28223.7     0.0  3486.6      0.0     0.0  4798.0     0.0  1170.9 
  28      4.8  27226.0     0.0  3112.2      0.0     0.0  4628.4     0.0  1158.3 
  29      4.8  26072.6     0.0  2672.1      0.0     0.0  4432.3     0.0  1143.6 
  30      4.7  24775.0     0.0  2167.3      0.0     0.0  4211.7     0.0  1126.7 
  31      4.6  23346.2     0.0  1598.6      0.0     0.0  3968.9     0.0  1107.6 
  32      4.5  21800.4     0.0   967.1      0.0     0.0  3706.1     0.0  1086.4 
  33      3.9  17779.6     0.0   279.5      0.0     0.0  3022.5     0.0   934.5 
  34      0.5   2373.3     0.0     0.0      0.0     0.0   403.5     0.0   128.7 
  35      4.3  18388.4     0.0     0.0      0.0     0.0  3126.0     0.0  1037.9 
  36      4.2  16535.9     0.0     0.0      0.0     0.0  2811.1     0.0  1010.7 
  37      4.1  14634.6     0.0     0.0      0.0     0.0  2487.9     0.0   981.5 
  38      4.0  12704.5     0.0     0.0      0.0     0.0  2159.8     0.0   950.5 
  39      3.8  10766.5     0.0     0.0      0.0     0.0  1830.3     0.0   917.7 
  40      3.7   8841.4     0.0     0.0      0.0     0.0  1503.0     0.0   883.1 
  41      3.5   6950.6     0.0     0.0      0.0     0.0  1181.6     0.0   846.8 
  42      3.4   5115.6     0.0     0.0      0.0     0.0   869.6     0.0   809.0 
  43      2.7   2938.4     0.0     0.0      0.0     0.0   499.5     0.0   650.5 
  44      0.5    431.2     0.0     0.0      0.0     0.0    73.3     0.0   119.1 
  45      3.0   2339.7     0.0     0.0      0.0     0.0   397.8     0.0   728.7 
  46      2.9   1707.6     0.0     0.0      0.0     0.0   290.3     0.0   686.5 
  47      2.7   1119.9     0.0     0.0      0.0     0.0   190.4     0.0   642.9 
  48      2.5    583.4     0.0     0.0      0.0     0.0    99.2     0.0   598.2 
  49      1.7    119.6     0.0     0.0      0.0     0.0    20.3     0.0   407.6 
 
          Failure Surface Specified By 44 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.04       44.00 
              2         18.26       41.32 
              3         22.58       38.80 
              4         26.99       36.44 
              5         31.48       34.26 
              6         36.06       32.24 
              7         40.71       30.40 
              8         45.42       28.74 
              9         50.20       27.25 
             10         55.02       25.95 
             11         59.90       24.83 
             12         64.81       23.90 
             13         69.75       23.15 
             14         74.72       22.58 
             15         79.71       22.21 
             16         84.70       22.03 
             17         89.70       22.03 
             18         94.70       22.22 
             19         99.68       22.60 
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             20        104.65       23.17 
             21        109.59       23.93 
             22        114.51       24.87 
             23        119.38       26.00 
             24        124.20       27.31 
             25        128.97       28.80 
             26        133.69       30.47 
             27        138.33       32.32 
             28        142.91       34.34 
             29        147.40       36.53 
             30        151.81       38.89 
             31        156.12       41.42 
             32        160.34       44.10 
             33        164.45       46.95 
             34        168.45       49.94 
             35        172.34       53.09 
             36        176.10       56.38 
             37        179.74       59.81 
             38        183.25       63.38 
             39        186.61       67.07 
             40        189.84       70.89 
             41        192.92       74.83 
             42        195.85       78.88 
             43        198.62       83.04 
             44        199.82       85.00 
 
          Circle Center At X =   87.1 ; Y =  154.3  and Radius,  132.3 
 
 
                ***     1.509   *** 
 
 
 
1 
 
          Failure Surface Specified By 43 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         16.60       44.00 
              2         20.78       41.26 
              3         25.07       38.68 
              4         29.45       36.28 
              5         33.93       34.05 
              6         38.49       32.01 
              7         43.14       30.15 
              8         47.85       28.47 
              9         52.62       26.99 
             10         57.45       25.69 
             11         62.33       24.59 
             12         67.24       23.69 
             13         72.19       22.98 
             14         77.17       22.47 
             15         82.16       22.16 
             16         87.16       22.04 
             17         92.16       22.13 
             18         97.15       22.42 
             19        102.12       22.90 
             20        107.08       23.59 
             21        112.00       24.47 
             22        116.88       25.54 
             23        121.72       26.81 
             24        126.50       28.28 
             25        131.22       29.93 
             26        135.87       31.76 
             27        140.44       33.79 
             28        144.93       35.99 
             29        149.33       38.37 
             30        153.63       40.92 
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             31        157.82       43.65 
             32        161.90       46.53 
             33        165.87       49.58 
             34        169.70       52.79 
             35        173.41       56.14 
             36        176.98       59.64 
             37        180.41       63.28 
             38        183.69       67.05 
             39        186.82       70.96 
             40        189.79       74.98 
             41        192.59       79.12 
             42        195.23       83.36 
             43        196.16       85.00 
 
          Circle Center At X =   87.5 ; Y =  147.4  and Radius,  125.4 
 
 
                ***     1.510   *** 
 
 
 
 
          Failure Surface Specified By 44 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.94       44.00 
              2         17.16       41.32 
              3         21.48       38.80 
              4         25.89       36.45 
              5         30.39       34.27 
              6         34.96       32.25 
              7         39.61       30.42 
              8         44.33       28.76 
              9         49.11       27.28 
             10         53.93       25.98 
             11         58.81       24.87 
             12         63.72       23.94 
             13         68.67       23.20 
             14         73.64       22.64 
             15         78.62       22.28 
             16         83.62       22.10 
             17         88.62       22.11 
             18         93.62       22.32 
             19         98.60       22.71 
             20        103.57       23.29 
             21        108.51       24.06 
             22        113.41       25.01 
             23        118.28       26.15 
             24        123.10       27.48 
             25        127.87       28.98 
             26        132.58       30.67 
             27        137.22       32.53 
             28        141.79       34.57 
             29        146.27       36.78 
             30        150.67       39.15 
             31        154.98       41.69 
             32        159.18       44.40 
             33        163.28       47.26 
             34        167.27       50.27 
             35        171.15       53.43 
             36        174.90       56.74 
             37        178.52       60.19 
             38        182.01       63.77 
             39        185.36       67.48 
             40        188.57       71.32 
             41        191.63       75.27 
             42        194.53       79.34 
             43        197.29       83.51 
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             44        198.19       85.00 
 
          Circle Center At X =   85.8 ; Y =  154.0  and Radius,  131.9 
 
 
                ***     1.516   *** 
 
 
 
1 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         29.44       44.00 
              2         33.57       41.18 
              3         37.82       38.55 
              4         42.18       36.10 
              5         46.64       33.84 
              6         51.19       31.77 
              7         55.83       29.90 
              8         60.54       28.23 
              9         65.33       26.77 
             10         70.17       25.52 
             11         75.06       24.47 
             12         79.99       23.63 
             13         84.95       23.01 
             14         89.93       22.61 
             15         94.93       22.41 
             16         99.93       22.44 
             17        104.92       22.68 
             18        109.90       23.13 
             19        114.86       23.80 
             20        119.78       24.68 
             21        124.66       25.77 
             22        129.48       27.07 
             23        134.25       28.58 
             24        138.95       30.29 
             25        143.57       32.20 
             26        148.10       34.31 
             27        152.54       36.61 
             28        156.88       39.10 
             29        161.10       41.78 
             30        165.20       44.64 
             31        169.18       47.66 
             32        173.03       50.86 
             33        176.73       54.22 
             34        180.28       57.74 
             35        183.68       61.41 
             36        186.92       65.22 
             37        189.99       69.16 
             38        192.89       73.24 
             39        195.61       77.43 
             40        198.15       81.74 
             41        199.88       85.00 
 
          Circle Center At X =   96.9 ; Y =  138.5  and Radius,  116.1 
 
 
                ***     1.516   *** 
 
 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
 
              1         19.91       44.00 
              2         24.00       41.12 
              3         28.21       38.43 
              4         32.54       35.93 
              5         36.98       33.63 
              6         41.51       31.52 
              7         46.13       29.61 
              8         50.84       27.92 
              9         55.61       26.43 
             10         60.44       25.15 
             11         65.33       24.10 
             12         70.26       23.26 
             13         75.22       22.63 
             14         80.20       22.23 
             15         85.20       22.05 
             16         90.20       22.10 
             17         95.19       22.36 
             18        100.17       22.85 
             19        105.12       23.55 
             20        110.03       24.48 
             21        114.90       25.62 
             22        119.72       26.97 
             23        124.46       28.54 
             24        129.14       30.32 
             25        133.73       32.30 
             26        138.22       34.49 
             27        142.62       36.87 
             28        146.91       39.44 
             29        151.07       42.21 
             30        155.12       45.15 
             31        159.02       48.27 
             32        162.79       51.56 
             33        166.40       55.02 
             34        169.86       58.63 
             35        173.15       62.39 
             36        176.28       66.29 
             37        179.23       70.33 
             38        181.99       74.49 
             39        184.57       78.78 
             40        186.96       83.17 
             41        187.85       85.00 
 
          Circle Center At X =   86.7 ; Y =  134.8  and Radius,  112.7 
 
 
                ***     1.519   *** 
 
 
 
1 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.01       44.00 
              2         36.12       41.15 
              3         40.35       38.49 
              4         44.70       36.02 
              5         49.15       33.74 
              6         53.70       31.66 
              7         58.33       29.78 
              8         63.04       28.11 
              9         67.82       26.65 
             10         72.66       25.40 
             11         77.56       24.36 
             12         82.49       23.54 
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             13         87.45       22.94 
             14         92.44       22.56 
             15         97.43       22.40 
             16        102.43       22.45 
             17        107.43       22.73 
             18        112.40       23.23 
             19        117.35       23.95 
             20        122.26       24.89 
             21        127.13       26.04 
             22        131.94       27.40 
             23        136.68       28.98 
             24        141.35       30.76 
             25        145.94       32.75 
             26        150.44       34.93 
             27        154.83       37.32 
             28        159.12       39.89 
             29        163.29       42.65 
             30        167.33       45.60 
             31        171.24       48.71 
             32        175.01       52.00 
             33        178.63       55.45 
             34        182.09       59.06 
             35        185.39       62.81 
             36        188.52       66.71 
             37        191.48       70.74 
             38        194.26       74.90 
             39        196.85       79.18 
             40        199.25       83.56 
             41        199.96       85.00 
 
          Circle Center At X =   98.6 ; Y =  135.8  and Radius,  113.4 
 
 
                ***     1.520   *** 
 
 
 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         29.08       44.00 
              2         33.12       41.06 
              3         37.30       38.32 
              4         41.61       35.77 
              5         46.03       33.44 
              6         50.55       31.31 
              7         55.17       29.39 
              8         59.87       27.70 
              9         64.65       26.22 
             10         69.49       24.98 
             11         74.39       23.96 
             12         79.33       23.17 
             13         84.29       22.62 
             14         89.28       22.30 
             15         94.28       22.21 
             16         99.28       22.36 
             17        104.27       22.75 
             18        109.23       23.37 
             19        114.16       24.22 
             20        119.04       25.30 
             21        123.86       26.61 
             22        128.62       28.14 
             23        133.30       29.90 
             24        137.90       31.87 
             25        142.39       34.06 
             26        146.78       36.46 
             27        151.05       39.06 
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             28        155.20       41.85 
             29        159.20       44.84 
             30        163.07       48.02 
             31        166.78       51.37 
             32        170.33       54.89 
             33        173.70       58.58 
             34        176.91       62.42 
             35        179.92       66.40 
             36        182.75       70.53 
             37        185.38       74.78 
             38        187.81       79.15 
             39        190.03       83.63 
             40        190.63       85.00 
 
          Circle Center At X =   93.6 ; Y =  128.6  and Radius,  106.4 
 
 
                ***     1.521   *** 
 
 
 
1 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         25.41       44.00 
              2         29.54       41.18 
              3         33.79       38.55 
              4         38.15       36.10 
              5         42.61       33.85 
              6         47.17       31.79 
              7         51.81       29.92 
              8         56.52       28.27 
              9         61.31       26.81 
             10         66.15       25.57 
             11         71.04       24.53 
             12         75.98       23.71 
             13         80.94       23.10 
             14         85.92       22.71 
             15         90.92       22.54 
             16         95.92       22.58 
             17        100.91       22.84 
             18        105.89       23.31 
             19        110.84       24.00 
             20        115.76       24.90 
             21        120.64       26.01 
             22        125.46       27.34 
             23        130.22       28.87 
             24        134.91       30.60 
             25        139.51       32.54 
             26        144.04       34.68 
             27        148.46       37.01 
             28        152.78       39.52 
             29        156.99       42.23 
             30        161.07       45.11 
             31        165.03       48.17 
             32        168.85       51.39 
             33        172.53       54.78 
             34        176.05       58.32 
             35        179.43       62.01 
             36        182.63       65.85 
             37        185.67       69.82 
             38        188.54       73.92 
             39        191.22       78.14 
             40        193.72       82.47 
             41        195.04       85.00 
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          Circle Center At X =   92.5 ; Y =  138.0  and Radius,  115.5 
 
 
                ***     1.522   *** 
 
 
 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         31.28       44.00 
              2         35.37       41.13 
              3         39.59       38.44 
              4         43.92       35.95 
              5         48.36       33.66 
              6         52.91       31.57 
              7         57.54       29.68 
              8         62.25       28.01 
              9         67.03       26.56 
             10         71.88       25.32 
             11         76.77       24.30 
             12         81.71       23.50 
             13         86.68       22.93 
             14         91.67       22.59 
             15         96.66       22.47 
             16        101.66       22.57 
             17        106.65       22.91 
             18        111.62       23.46 
             19        116.56       24.25 
             20        121.46       25.25 
             21        126.30       26.48 
             22        131.09       27.92 
             23        135.81       29.58 
             24        140.45       31.45 
             25        144.99       33.53 
             26        149.44       35.81 
             27        153.78       38.29 
             28        158.01       40.96 
             29        162.11       43.82 
             30        166.07       46.87 
             31        169.90       50.09 
             32        173.57       53.48 
             33        177.09       57.04 
             34        180.44       60.74 
             35        183.62       64.60 
             36        186.63       68.60 
             37        189.45       72.73 
             38        192.08       76.98 
             39        194.51       81.35 
             40        196.34       85.00 
 
          Circle Center At X =   96.8 ; Y =  132.9  and Radius,  110.5 
 
 
                ***     1.524   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +--------*+---*---*-+---------+---------+---------+ 
                      -                                                   
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                      -                 .                                 
                      -               ..2                                 
                      -              ..23                                 
                      -             ..236                                 
                25.00 +           ...26.9                                 
                      -          ...439.1                                 
                      -         ...4291.7                                 
                      -        ....2917..                                 
                      -       ....2617...                                 
                      -      ....2415....                                 
          A     50.00 +      ....291....*                                 
                      -      ...2317......                                
                      -     ....217........                               
                      -    .....31.........                               
                      -    ....315..........                              
                      -    ....21............                             
          X     75.00 +   .....25.............                            
                      -   .....17..............                           
                      -   .....1...............                           
                      -   .....1...............                           
                      -   .....1...............                           
                      -   .....1...............                           
          I    100.00 +   .....2..............*   *                       
                      -   .....1...............                           
                      -   .....12..............                           
                      -   .....12.............*.*       */1               
                      -    .....1.................... . .                 
                      -    .....13.......................                 
          S    125.00 +     ....52.......................                 
                      -     ....712......................                 
                      -      ....126.....................                 
                      -      .....126....................                 
                      -       ....7126...................                 
                      -        ....7126..................                 
               150.00 +        .....5126.................                 
                      -         .....5126................                 
                      -          .....5126...............                 
                      -           .....512.6.............                 
                      -            .....51286............                 
                      -             .....51286...........                 
          F    175.00 +               ....571236.6.......                 
                      -                 ....7121.86......                 
                      -                   ....72138.6.6..                 
                      -                     ....52149.866                 
                      -                       ....2121388                 
                      -                          ...75211                 
          T    200.00 +        *    *           *    ..2*1/               
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I-436 S405-E22 Connector Separation Abutment 1_South Slope - Static
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1
1

2

2

22 2
1

1
1

1

3

4

W1 W1

L1bcdef gh ij
a

# FS
a 1.65
b 1.66
c 1.66
d 1.66
e 1.66
f 1.67
g 1.67
h 1.68
i 1.68
j 1.68

Soil
Desc.

Fill-nat
Wall
clay

vs clay

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
130.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
125.0
130.0
120.0
125.0

Cohesion
Intercept

(psf)
200.0
5000.0
1000.0
2000.0

Friction
Angle
(deg)
30.0
45.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=1.65
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              07:25PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:separation abut 1_south slope_static.in                                     
          Output Filename:          N:separation abut 1_south slope_static.OUT                                    
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:separation abut 1_south slope_static.PLT                                    
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 1_South Slope - Static          
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             13 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      60.00      50.00      60.00        1 
              2         50.00      60.00      90.00      65.10        1 
              3         90.00      65.10      94.42      65.10        2 
              4         94.42      65.10      94.50      88.57        2 
              5         94.50      88.57      95.46      88.57        2 
              6         95.46      88.57      96.09      87.57        2 
              7         96.09      87.57     103.30      88.00        2 
              8        103.30      88.00     245.00      92.00        1 
              9         90.00      65.10      90.01      61.74        1 
             10         90.01      61.74     103.25      61.74        1 
             11        103.25      61.74     103.30      88.00        1 
             12          0.00      48.00     245.00      48.00        3 
             13          0.00      35.00     245.00      35.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     200.0     30.0    0.00       0.0      1 
            2   130.0    130.0    5000.0     45.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
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          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       48.00 
              2        245.00       48.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          97.00       245.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         2500 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 50 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  90.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.00 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         30.00       60.00 
              2         33.58       56.51 
              3         37.38       53.25 
              4         41.36       50.23 
              5         45.52       47.46 
              6         49.85       44.96 
              7         54.32       42.72 
              8         58.92       40.76 
              9         63.63       39.09 
             10         68.44       37.71 
             11         73.32       36.62 
             12         78.26       35.84 
             13         83.24       35.37 
             14         88.23       35.20 
             15         93.23       35.34 
             16         98.21       35.79 
             17        103.15       36.54 
             18        108.04       37.59 
             19        112.86       38.95 
             20        117.58       40.59 
             21        122.19       42.53 
             22        126.67       44.74 
             23        131.01       47.22 
             24        135.19       49.97 
             25        139.19       52.97 
             26        143.00       56.21 
             27        146.60       59.67 
             28        149.99       63.35 
             29        153.14       67.24 
             30        156.04       71.30 
             31        158.70       75.54 
             32        161.08       79.94 
             33        163.19       84.47 
             34        165.02       89.12 
             35        165.22       89.75 
 
          Circle Center At X =   88.5 ; Y =  116.5  and Radius,   81.3 
 
 
                ***     1.649   *** 
 
 
 
 
               Individual data on the    46  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.6    781.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.8   2424.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      4.0   4112.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      3.4   4567.0     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      0.8   1234.4     0.0    16.2      0.0     0.0     0.0     0.0     0.0 
   6      4.3   7416.9     0.0   558.6      0.0     0.0     0.0     0.0     0.0 
   7      0.2    283.3     0.0    32.6      0.0     0.0     0.0     0.0     0.0 
   8      4.3   8806.1     0.0  1266.5      0.0     0.0     0.0     0.0     0.0 
   9      4.6  10842.7     0.0  1953.8      0.0     0.0     0.0     0.0     0.0 
  10      4.7  12482.3     0.0  2520.3      0.0     0.0     0.0     0.0     0.0 
  11      4.8  13975.7     0.0  2996.5      0.0     0.0     0.0     0.0     0.0 
  12      4.9  15293.7     0.0  3380.5      0.0     0.0     0.0     0.0     0.0 
  13      4.9  16411.1     0.0  3670.9      0.0     0.0     0.0     0.0     0.0 
  14      5.0  17307.3     0.0  3866.5      0.0     0.0     0.0     0.0     0.0 
  15      5.0  17965.8     0.0  3966.7      0.0     0.0     0.0     0.0     0.0 
  16      1.8   6461.3     0.0  1409.1      0.0     0.0     0.0     0.0     0.0 
  17      0.0     36.8     0.0     8.0      0.0     0.0     0.0     0.0     0.0 
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  18      3.2  11848.3     0.0  2554.1      0.0     0.0     0.0     0.0     0.0 
  19      1.2   4360.6     0.0   939.1      0.0     0.0     0.0     0.0     0.0 
  20      0.1    414.9     0.0    62.9      0.0     0.0     0.0     0.0     0.0 
  21      1.0   6437.3     0.0   751.9      0.0     0.0     0.0     0.0     0.0 
  22      0.6   4178.1     0.0   490.6      0.0     0.0     0.0     0.0     0.0 
  23      0.9   5971.7     0.0   704.7      0.0     0.0     0.0     0.0     0.0 
  24      1.2   7941.9     0.0   930.5      0.0     0.0     0.0     0.0   290.6 
  25      4.9  32285.0     0.0  3692.7      0.0     0.0     0.0     0.0  1186.4 
  26      0.1    624.6     0.0    70.2      0.0     0.0     0.0     0.0    23.0 
  27      0.1    321.9     0.0    36.5      0.0     0.0     0.0     0.0    12.0 
  28      4.7  29959.0     0.0  3304.3      0.0     0.0     0.0     0.0  1138.0 
  29      4.8  29808.9     0.0  3035.5      0.0     0.0     0.0     0.0  1155.3 
  30      4.7  28467.6     0.0  2567.7      0.0     0.0     0.0     0.0  1133.1 
  31      4.6  26889.5     0.0  2009.3      0.0     0.0     0.0     0.0  1106.7 
  32      4.5  25102.4     0.0  1362.6      0.0     0.0     0.0     0.0  1076.1 
  33      4.3  23138.1     0.0   629.8      0.0     0.0     0.0     0.0  1041.4 
  34      1.2   6080.1     0.0    34.3      0.0     0.0     0.0     0.0   283.5 
  35      3.0  14936.8     0.0     0.0      0.0     0.0     0.0     0.0   719.2 
  36      4.0  18751.4     0.0     0.0      0.0     0.0     0.0     0.0   960.4 
  37      3.8  16420.1     0.0     0.0      0.0     0.0     0.0     0.0   914.3 
  38      3.6  14068.4     0.0     0.0      0.0     0.0     0.0     0.0   864.8 
  39      3.4  11740.2     0.0     0.0      0.0     0.0     0.0     0.0   812.1 
  40      3.2   9479.8     0.0     0.0      0.0     0.0     0.0     0.0   756.2 
  41      2.9   7330.9     0.0     0.0      0.0     0.0     0.0     0.0   697.5 
  42      2.7   5335.8     0.0     0.0      0.0     0.0     0.0     0.0   636.2 
  43      2.4   3535.2     0.0     0.0      0.0     0.0     0.0     0.0   572.5 
  44      2.1   1967.4     0.0     0.0      0.0     0.0     0.0     0.0   506.6 
  45      1.8    667.1     0.0     0.0      0.0     0.0     0.0     0.0   438.7 
  46      0.2      7.8     0.0     0.0      0.0     0.0     0.0     0.0    48.4 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         34.29       60.00 
              2         37.88       56.53 
              3         41.69       53.28 
              4         45.68       50.27 
              5         49.84       47.50 
              6         54.16       44.99 
              7         58.63       42.74 
              8         63.22       40.77 
              9         67.93       39.07 
             10         72.73       37.67 
             11         77.60       36.55 
             12         82.53       35.73 
             13         87.50       35.21 
             14         92.50       34.99 
             15         97.50       35.07 
             16        102.48       35.45 
             17        107.44       36.13 
             18        112.34       37.11 
             19        117.18       38.38 
             20        121.93       39.94 
             21        126.57       41.79 
             22        131.10       43.91 
             23        135.49       46.30 
             24        139.73       48.95 
             25        143.81       51.85 
             26        147.70       54.99 
             27        151.39       58.36 
             28        154.88       61.94 
             29        158.14       65.73 
             30        161.17       69.71 
             31        163.95       73.86 
             32        166.48       78.18 
             33        168.74       82.64 
             34        170.73       87.22 
             35        171.72       89.93 
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          Circle Center At X =   93.7 ; Y =  117.9  and Radius,   83.0 
 
 
                ***     1.656   *** 
 
 
 
1 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         41.43       60.00 
              2         44.97       56.46 
              3         48.72       53.16 
              4         52.68       50.11 
              5         56.82       47.31 
              6         61.13       44.78 
              7         65.60       42.53 
              8         70.20       40.58 
              9         74.92       38.91 
             10         79.73       37.56 
             11         84.62       36.51 
             12         89.57       35.78 
             13         94.55       35.36 
             14         99.55       35.26 
             15        104.54       35.48 
             16        109.51       36.02 
             17        114.44       36.88 
             18        119.30       38.05 
             19        124.08       39.52 
             20        128.75       41.30 
             21        133.30       43.37 
             22        137.71       45.73 
             23        141.96       48.36 
             24        146.04       51.26 
             25        149.92       54.41 
             26        153.59       57.81 
             27        157.04       61.43 
             28        160.25       65.26 
             29        163.20       69.29 
             30        165.90       73.50 
             31        168.32       77.88 
             32        170.46       82.40 
             33        172.30       87.04 
             34        173.26       89.97 
 
          Circle Center At X =   98.6 ; Y =  113.6  and Radius,   78.3 
 
 
                ***     1.656   *** 
 
 
 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         41.43       60.00 
              2         44.97       56.47 
              3         48.74       53.18 
              4         52.72       50.16 
              5         56.89       47.41 
              6         61.24       44.94 
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              7         65.75       42.78 
              8         70.39       40.91 
              9         75.15       39.37 
             10         80.00       38.15 
             11         84.91       37.25 
             12         89.88       36.69 
             13         94.88       36.46 
             14         99.88       36.57 
             15        104.86       37.01 
             16        109.80       37.79 
             17        114.67       38.89 
             18        119.46       40.32 
             19        124.15       42.07 
             20        128.70       44.13 
             21        133.11       46.49 
             22        137.35       49.14 
             23        141.41       52.07 
             24        145.25       55.26 
             25        148.88       58.71 
             26        152.26       62.38 
             27        155.39       66.28 
             28        158.26       70.38 
             29        160.84       74.67 
             30        163.12       79.11 
             31        165.11       83.70 
             32        166.78       88.41 
             33        167.17       89.80 
 
          Circle Center At X =   95.8 ; Y =  111.0  and Radius,   74.5 
 
 
                ***     1.659   *** 
 
 
 
1 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         40.00       60.00 
              2         43.54       56.47 
              3         47.32       53.19 
              4         51.32       50.19 
              5         55.52       47.48 
              6         59.90       45.07 
              7         64.44       42.97 
              8         69.11       41.19 
              9         73.90       39.75 
             10         78.77       38.65 
             11         83.72       37.89 
             12         88.70       37.48 
             13         93.70       37.42 
             14         98.69       37.71 
             15        103.65       38.35 
             16        108.55       39.34 
             17        113.37       40.67 
             18        118.09       42.33 
             19        122.67       44.32 
             20        127.11       46.63 
             21        131.37       49.24 
             22        135.44       52.14 
             23        139.30       55.33 
             24        142.92       58.77 
             25        146.29       62.47 
             26        149.40       66.39 
             27        152.22       70.51 
             28        154.74       74.83 
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             29        156.96       79.31 
             30        158.86       83.94 
             31        160.43       88.68 
             32        160.66       89.62 
 
          Circle Center At X =   92.0 ; Y =  108.6  and Radius,   71.2 
 
 
                ***     1.662   *** 
 
 
 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.57       60.00 
              2         32.11       56.47 
              3         35.88       53.18 
              4         39.86       50.15 
              5         44.02       47.38 
              6         48.36       44.90 
              7         52.85       42.70 
              8         57.48       40.81 
              9         62.22       39.22 
             10         67.06       37.95 
             11         71.96       36.99 
             12         76.92       36.37 
             13         81.91       36.06 
             14         86.91       36.09 
             15         91.90       36.45 
             16         96.86       37.13 
             17        101.75       38.14 
             18        106.57       39.46 
             19        111.30       41.10 
             20        115.90       43.05 
             21        120.37       45.29 
             22        124.68       47.83 
             23        128.82       50.64 
             24        132.76       53.72 
             25        136.49       57.05 
             26        139.99       60.61 
             27        143.25       64.40 
             28        146.26       68.40 
             29        149.00       72.58 
             30        151.45       76.94 
             31        153.62       81.44 
             32        155.48       86.08 
             33        156.60       89.50 
 
          Circle Center At X =   84.0 ; Y =  112.1  and Radius,   76.1 
 
 
                ***     1.669   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         24.29       60.00 
              2         27.87       56.51 
              3         31.66       53.25 
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              4         35.64       50.23 
              5         39.80       47.45 
              6         44.13       44.94 
              7         48.60       42.70 
              8         53.19       40.74 
              9         57.91       39.07 
             10         62.71       37.68 
             11         67.59       36.60 
             12         72.53       35.82 
             13         77.51       35.34 
             14         82.50       35.17 
             15         87.50       35.31 
             16         92.48       35.75 
             17         97.43       36.50 
             18        102.31       37.55 
             19        107.13       38.90 
             20        111.85       40.55 
             21        116.46       42.48 
             22        120.95       44.69 
             23        125.29       47.17 
             24        129.47       49.91 
             25        133.47       52.91 
             26        137.28       56.15 
             27        140.89       59.61 
             28        144.27       63.29 
             29        147.42       67.17 
             30        150.33       71.24 
             31        152.98       75.48 
             32        155.37       79.87 
             33        157.48       84.40 
             34        159.31       89.06 
             35        159.49       89.59 
 
          Circle Center At X =   82.8 ; Y =  116.5  and Radius,   81.3 
 
 
                ***     1.674   *** 
 
 
 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         35.71       60.00 
              2         39.31       56.52 
              3         43.13       53.30 
              4         47.17       50.35 
              5         51.40       47.68 
              6         55.80       45.31 
              7         60.35       43.25 
              8         65.04       41.50 
              9         69.83       40.08 
             10         74.71       38.99 
             11         79.66       38.24 
             12         84.64       37.83 
             13         89.64       37.77 
             14         94.63       38.04 
             15         99.59       38.66 
             16        104.50       39.62 
             17        109.33       40.91 
             18        114.06       42.53 
             19        118.67       44.47 
             20        123.13       46.73 
             21        127.43       49.28 
             22        131.54       52.13 
             23        135.45       55.24 
             24        139.14       58.62 
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             25        142.58       62.25 
             26        145.77       66.10 
             27        148.68       70.16 
             28        151.31       74.42 
             29        153.64       78.84 
             30        155.67       83.41 
             31        157.37       88.11 
             32        157.78       89.54 
 
          Circle Center At X =   88.1 ; Y =  110.5  and Radius,   72.8 
 
 
                ***     1.676   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         42.86       60.00 
              2         46.43       56.50 
              3         50.21       53.23 
              4         54.18       50.19 
              5         58.34       47.41 
              6         62.65       44.89 
              7         67.12       42.64 
              8         71.71       40.66 
              9         76.42       38.98 
             10         81.22       37.59 
             11         86.10       36.49 
             12         91.04       35.70 
             13         96.01       35.22 
             14        101.01       35.04 
             15        106.01       35.17 
             16        110.99       35.61 
             17        115.94       36.35 
             18        120.82       37.40 
             19        125.64       38.74 
             20        130.36       40.38 
             21        134.98       42.31 
             22        139.46       44.52 
             23        143.80       47.00 
             24        147.98       49.75 
             25        151.99       52.74 
             26        155.80       55.98 
             27        159.40       59.44 
             28        162.79       63.12 
             29        165.94       67.01 
             30        168.84       71.08 
             31        171.49       75.32 
             32        173.88       79.71 
             33        175.98       84.24 
             34        177.81       88.90 
             35        178.20       90.11 
 
          Circle Center At X =  101.4 ; Y =  116.2  and Radius,   81.1 
 
 
                ***     1.678   *** 
 
 
 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Slope Stability\separation abut 1_south slope_static.doc 

            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         38.57       60.00 
              2         42.21       56.56 
              3         46.06       53.38 
              4         50.12       50.46 
              5         54.36       47.82 
              6         58.78       45.47 
              7         63.34       43.42 
              8         68.02       41.68 
              9         72.82       40.25 
             10         77.70       39.15 
             11         82.64       38.38 
             12         87.62       37.94 
             13         92.62       37.84 
             14         97.61       38.07 
             15        102.58       38.63 
             16        107.50       39.53 
             17        112.35       40.75 
             18        117.10       42.29 
             19        121.74       44.15 
             20        126.25       46.32 
             21        130.60       48.78 
             22        134.78       51.53 
             23        138.76       54.55 
             24        142.54       57.83 
             25        146.08       61.35 
             26        149.39       65.11 
             27        152.43       69.07 
             28        155.20       73.24 
             29        157.69       77.57 
             30        159.88       82.07 
             31        161.76       86.70 
             32        162.75       89.68 
 
          Circle Center At X =   91.7 ; Y =  112.5  and Radius,   74.7 
 
 
                ***     1.680   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     30.63     61.25     91.88    122.50    153.13 
 
          X      0.00 +---------+*----*---*---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -                   .                               
                      -                .7.7                               
                30.63 +               .76.1                               
                      -              .711.2                               
                      -            ..7128.3                               
                      -            ..1253..                               
                      -           .76123..*                               
                      -          ..6125....                               
          A     61.25 +         ..7183.....                               
                      -         ..123......                               
                      -        ...13........                              
                      -        ...13........                              
                      -       ...710........                              
                      -       ...13.........                              
          X     91.88 +       ...21.......**                              
                      -      ....21..........      */1                    
                      -      ....915......*.....   *                      



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Slope Stability\separation abut 1_south slope_static.doc 

                      -      ....915...............                       
                      -      .....218...............                      
                      -      .....3158..............                      
          I    122.50 +      .....92166.............                      
                      -      ......32176............                      
                      -      ......921176...........                      
                      -      ........221566.........                      
                      -       .......9321586........                      
                      -       ........932151576.....                      
          S    153.13 +        ........9.22.1556766.                      
                      -        .........9932.1.15575                      
                      -         ...........9.22.1411                      
                      -         ............99332224                      
                      -          ..............99.32                      
                      -           .................9                      
               183.75 +            .................                      
                      -             .................                     
                      -              ................                     
                      -               ...............                     
                      -                 .............                     
                      -                  ............                     
          F    214.38 +                    ..........                     
                      -                      ........                     
                      -                        ......                     
                      -                           ...                     
                      -                                                   
                      -                                                   
          T    245.00 +          *    *             *1/                   
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I-436 S405-E22 Connector Separation Abutment 1_South Slope - Seismic
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a 1.11
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c 1.12
d 1.12
e 1.12
f 1.12
g 1.12
h 1.12
i 1.13
j 1.13

Soil
Desc.

Fill-nat
Wall
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1
2
3
4
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(pcf)
125.0
130.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
125.0
130.0
120.0
125.0

Cohesion
Intercept

(psf)
400.0
5000.0
1000.0
2000.0

Friction
Angle
(deg)
30.0
45.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.11
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              11:15AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:separation abut 1_south slope_seismic.in                                    
          Output Filename:          N:separation abut 1_south slope_seismic.OUT                                   
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:separation abut 1_south slope_seismic.PLT                                   
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 1_South Slope - Seismic         
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             13 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      60.00      50.00      60.00        1 
              2         50.00      60.00      90.00      65.10        1 
              3         90.00      65.10      94.42      65.10        2 
              4         94.42      65.10      94.50      88.57        2 
              5         94.50      88.57      95.46      88.57        2 
              6         95.46      88.57      96.09      87.57        2 
              7         96.09      87.57     103.30      88.00        2 
              8        103.30      88.00     245.00      92.00        1 
              9         90.00      65.10      90.01      61.74        1 
             10         90.01      61.74     103.25      61.74        1 
             11        103.25      61.74     103.30      88.00        1 
             12          0.00      48.00     245.00      48.00        3 
             13          0.00      35.00     245.00      35.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     400.0     30.0    0.00       0.0      1 
            2   130.0    130.0    5000.0     45.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
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          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       48.00 
              2        245.00       48.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          97.00       245.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         2500 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 50 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  90.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.00 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
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          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         38.57       60.00 
              2         42.59       57.02 
              3         46.72       54.21 
              4         50.97       51.58 
              5         55.33       49.13 
              6         59.79       46.86 
              7         64.34       44.78 
              8         68.97       42.90 
              9         73.68       41.22 
             10         78.45       39.73 
             11         83.28       38.45 
             12         88.16       37.37 
             13         93.09       36.49 
             14         98.04       35.83 
             15        103.02       35.37 
             16        108.02       35.12 
             17        113.02       35.09 
             18        118.01       35.26 
             19        123.00       35.65 
             20        127.96       36.24 
             21        132.90       37.05 
             22        137.80       38.06 
             23        142.65       39.27 
             24        147.44       40.69 
             25        152.17       42.31 
             26        156.83       44.12 
             27        161.41       46.13 
             28        165.90       48.34 
             29        170.29       50.72 
             30        174.58       53.30 
             31        178.75       56.05 
             32        182.81       58.97 
             33        186.74       62.06 
             34        190.54       65.31 
             35        194.19       68.72 
             36        197.70       72.29 
             37        201.06       75.99 
             38        204.26       79.84 
             39        207.29       83.81 
             40        210.15       87.91 
             41        212.17       91.07 
 
          Circle Center At X =  111.4 ; Y =  153.8  and Radius,  118.8 
 
 
                ***     1.112   *** 
 
 
 
 
               Individual data on the    52  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.0    747.9     0.0     0.0      0.0     0.0   127.1     0.0     0.0 
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   2      4.1   2267.3     0.0     0.0      0.0     0.0   385.4     0.0     0.0 
   3      3.3   2787.6     0.0     0.0      0.0     0.0   473.9     0.0     0.0 
   4      1.0    995.8     0.0     0.0      0.0     0.0   169.3     0.0     0.0 
   5      4.4   5474.5     0.0     0.0      0.0     0.0   930.7     0.0     0.0 
   6      2.2   3395.9     0.0     0.0      0.0     0.0   577.3     0.0     0.0 
   7      2.2   3824.1     0.0    89.3      0.0     0.0   650.1     0.0     0.0 
   8      4.5   8885.8     0.0   679.3      0.0     0.0  1510.6     0.0     0.0 
   9      4.6  10487.7     0.0  1296.8      0.0     0.0  1782.9     0.0     0.0 
  10      4.7  12016.1     0.0  1853.6      0.0     0.0  2042.7     0.0     0.0 
  11      4.8  13456.0     0.0  2348.5      0.0     0.0  2287.5     0.0     0.0 
  12      4.8  14793.7     0.0  2780.7      0.0     0.0  2514.9     0.0     0.0 
  13      4.9  16016.4     0.0  3149.5      0.0     0.0  2722.8     0.0     0.0 
  14      1.8   6274.2     0.0  1255.9      0.0     0.0  1066.6     0.0     0.0 
  15      0.0     34.6     0.0     6.9      0.0     0.0     5.9     0.0     0.0 
  16      3.1  10779.9     0.0  2191.4      0.0     0.0  1832.6     0.0     0.0 
  17      1.3   4723.9     0.0   972.7      0.0     0.0   803.1     0.0     0.0 
  18      0.1    406.6     0.0    58.9      0.0     0.0    69.1     0.0     0.0 
  19      1.0   6352.1     0.0   710.9      0.0     0.0  1079.9     0.0     0.0 
  20      0.6   4135.7     0.0   470.8      0.0     0.0   703.1     0.0     0.0 
  21      0.9   5929.2     0.0   685.9      0.0     0.0  1008.0     0.0     0.0 
  22      1.0   6822.2     0.0   795.0      0.0     0.0  1159.8     0.0   250.4 
  23      5.0  32852.3     0.0  3869.2      0.0     0.0  5584.9     0.0  1195.0 
  24      0.2   1512.1     0.0   179.6      0.0     0.0   257.1     0.0    54.6 
  25      0.1    329.1     0.0    39.5      0.0     0.0    56.0     0.0    12.0 
  26      4.7  30842.6     0.0  3759.6      0.0     0.0  5243.2     0.0  1131.9 
  27      5.0  32862.4     0.0  4022.7      0.0     0.0  5586.6     0.0  1200.0 
  28      5.0  32889.7     0.0  4001.0      0.0     0.0  5591.2     0.0  1199.3 
  29      5.0  32732.6     0.0  3913.7      0.0     0.0  5564.5     0.0  1196.4 
  30      5.0  32392.6     0.0  3761.0      0.0     0.0  5506.7     0.0  1191.5 
  31      4.9  31873.2     0.0  3543.0      0.0     0.0  5418.4     0.0  1184.4 
  32      4.9  31179.1     0.0  3260.3      0.0     0.0  5300.5     0.0  1175.3 
  33      4.9  30316.8     0.0  2913.2      0.0     0.0  5153.9     0.0  1164.0 
  34      4.8  29294.4     0.0  2502.4      0.0     0.0  4980.1     0.0  1150.7 
  35      4.7  28121.4     0.0  2028.7      0.0     0.0  4780.6     0.0  1135.4 
  36      4.7  26808.6     0.0  1492.9      0.0     0.0  4557.5     0.0  1118.0 
  37      4.6  25368.3     0.0   895.8      0.0     0.0  4312.6     0.0  1098.7 
  38      3.8  20254.8     0.0   246.7      0.0     0.0  3443.3     0.0   913.1 
  39      0.7   3558.7     0.0     0.0      0.0     0.0   605.0     0.0   164.3 
  40      4.4  22126.8     0.0     0.0      0.0     0.0  3761.6     0.0  1054.2 
  41      4.3  20337.2     0.0     0.0      0.0     0.0  3457.3     0.0  1029.1 
  42      4.2  18479.4     0.0     0.0      0.0     0.0  3141.5     0.0  1002.3 
  43      4.1  16571.6     0.0     0.0      0.0     0.0  2817.2     0.0   973.6 
  44      3.9  14632.5     0.0     0.0      0.0     0.0  2487.5     0.0   943.2 
  45      3.8  12681.4     0.0     0.0      0.0     0.0  2155.8     0.0   911.1 
  46      3.7  10737.9     0.0     0.0      0.0     0.0  1825.4     0.0   877.5 
  47      3.5   8821.9     0.0     0.0      0.0     0.0  1499.7     0.0   842.2 
  48      3.4   6953.4     0.0     0.0      0.0     0.0  1182.1     0.0   805.5 
  49      3.2   5152.3     0.0     0.0      0.0     0.0   875.9     0.0   767.4 
  50      3.0   3438.2     0.0     0.0      0.0     0.0   584.5     0.0   727.9 
  51      2.9   1830.5     0.0     0.0      0.0     0.0   311.2     0.0   687.1 
  52      2.0    391.4     0.0     0.0      0.0     0.0    66.5     0.0   483.9 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         40.00       60.00 
              2         43.96       56.95 
              3         48.05       54.07 
              4         52.27       51.38 
              5         56.60       48.88 
              6         61.04       46.58 
              7         65.57       44.48 
              8         70.20       42.58 
              9         74.90       40.89 
             10         79.68       39.42 
             11         84.52       38.15 
             12         89.41       37.11 
             13         94.34       36.28 
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             14         99.30       35.68 
             15        104.29       35.29 
             16        109.29       35.13 
             17        114.29       35.20 
             18        119.28       35.48 
             19        124.25       35.99 
             20        129.20       36.72 
             21        134.11       37.67 
             22        138.97       38.84 
             23        143.77       40.22 
             24        148.51       41.82 
             25        153.17       43.63 
             26        157.75       45.64 
             27        162.23       47.86 
             28        166.61       50.27 
             29        170.88       52.88 
             30        175.02       55.67 
             31        179.04       58.65 
             32        182.92       61.80 
             33        186.66       65.13 
             34        190.24       68.61 
             35        193.67       72.26 
             36        196.92       76.05 
             37        200.01       79.98 
             38        202.92       84.05 
             39        205.64       88.24 
             40        207.22       90.93 
 
          Circle Center At X =  110.4 ; Y =  147.1  and Radius,  112.0 
 
 
                ***     1.114   *** 
 
 
 
1 
 
          Failure Surface Specified By 45 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         30.00       60.00 
              2         34.18       57.26 
              3         38.45       54.66 
              4         42.82       52.22 
              5         47.26       49.93 
              6         51.79       47.80 
              7         56.38       45.83 
              8         61.05       44.03 
              9         65.77       42.39 
             10         70.55       40.92 
             11         75.38       39.62 
             12         80.25       38.48 
             13         85.15       37.53 
             14         90.09       36.74 
             15         95.05       36.13 
             16        100.04       35.69 
             17        105.03       35.43 
             18        110.03       35.35 
             19        115.03       35.44 
             20        120.02       35.71 
             21        125.00       36.16 
             22        129.96       36.78 
             23        134.90       37.57 
             24        139.80       38.54 
             25        144.67       39.68 
             26        149.50       41.00 
             27        154.27       42.48 
             28        158.99       44.13 
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             29        163.65       45.94 
             30        168.24       47.92 
             31        172.76       50.06 
             32        177.20       52.35 
             33        181.56       54.80 
             34        185.83       57.41 
             35        190.01       60.16 
             36        194.08       63.06 
             37        198.05       66.10 
             38        201.91       69.27 
             39        205.66       72.58 
             40        209.28       76.03 
             41        212.79       79.59 
             42        216.16       83.28 
             43        219.41       87.09 
             44        222.51       91.01 
             45        222.78       91.37 
 
          Circle Center At X =  109.9 ; Y =  177.1  and Radius,  141.8 
 
 
                ***     1.117   *** 
 
 
 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         34.29       60.00 
              2         38.16       56.84 
              3         42.19       53.88 
              4         46.36       51.12 
              5         50.66       48.56 
              6         55.07       46.22 
              7         59.60       44.10 
              8         64.23       42.20 
              9         68.94       40.53 
             10         73.73       39.09 
             11         78.58       37.88 
             12         83.49       36.92 
             13         88.43       36.20 
             14         93.41       35.72 
             15         98.40       35.48 
             16        103.40       35.49 
             17        108.40       35.74 
             18        113.37       36.24 
             19        118.32       36.98 
             20        123.22       37.96 
             21        128.07       39.18 
             22        132.85       40.64 
             23        137.56       42.32 
             24        142.18       44.24 
             25        146.70       46.38 
             26        151.11       48.74 
             27        155.40       51.31 
             28        159.55       54.08 
             29        163.57       57.06 
             30        167.44       60.23 
             31        171.14       63.59 
             32        174.68       67.12 
             33        178.04       70.82 
             34        181.22       74.68 
             35        184.20       78.69 
             36        186.99       82.85 
             37        189.57       87.13 
             38        191.37       90.49 
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          Circle Center At X =  100.7 ; Y =  137.6  and Radius,  102.2 
 
 
                ***     1.119   *** 
 
 
 
1 
 
          Failure Surface Specified By 45 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.86       60.00 
              2         37.04       57.27 
              3         41.32       54.68 
              4         45.69       52.25 
              5         50.14       49.97 
              6         54.67       47.85 
              7         59.27       45.88 
              8         63.93       44.08 
              9         68.66       42.45 
             10         73.44       40.98 
             11         78.27       39.68 
             12         83.14       38.55 
             13         88.04       37.59 
             14         92.98       36.81 
             15         97.94       36.20 
             16        102.92       35.76 
             17        107.92       35.49 
             18        112.92       35.41 
             19        117.92       35.49 
             20        122.91       35.76 
             21        127.89       36.19 
             22        132.85       36.81 
             23        137.79       37.59 
             24        142.70       38.55 
             25        147.57       39.68 
             26        152.40       40.98 
             27        157.18       42.45 
             28        161.90       44.08 
             29        166.57       45.88 
             30        171.17       47.84 
             31        175.69       49.96 
             32        180.14       52.24 
             33        184.51       54.68 
             34        188.79       57.26 
             35        192.98       59.99 
             36        197.07       62.87 
             37        201.05       65.89 
             38        204.93       69.05 
             39        208.69       72.34 
             40        212.34       75.77 
             41        215.86       79.31 
             42        219.26       82.98 
             43        222.52       86.77 
             44        225.66       90.67 
             45        226.26       91.47 
 
          Circle Center At X =  112.9 ; Y =  178.0  and Radius,  142.6 
 
 
                ***     1.120   *** 
 
 
 
 
          Failure Surface Specified By 43 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.14       60.00 
              2         31.25       57.15 
              3         35.46       54.45 
              4         39.78       51.93 
              5         44.19       49.57 
              6         48.69       47.39 
              7         53.26       45.38 
              8         57.92       43.55 
              9         62.64       41.90 
             10         67.42       40.44 
             11         72.25       39.17 
             12         77.14       38.08 
             13         82.05       37.18 
             14         87.00       36.48 
             15         91.98       35.97 
             16         96.97       35.65 
             17        101.97       35.52 
             18        106.97       35.59 
             19        111.96       35.85 
             20        116.94       36.31 
             21        121.90       36.96 
             22        126.82       37.80 
             23        131.72       38.83 
             24        136.57       40.05 
             25        141.36       41.46 
             26        146.10       43.05 
             27        150.78       44.83 
             28        155.38       46.79 
             29        159.90       48.92 
             30        164.34       51.23 
             31        168.68       53.70 
             32        172.92       56.35 
             33        177.06       59.15 
             34        181.09       62.12 
             35        184.99       65.24 
             36        188.78       68.51 
             37        192.43       71.92 
             38        195.95       75.47 
             39        199.33       79.16 
             40        202.56       82.97 
             41        205.64       86.91 
             42        208.57       90.96 
             43        208.58       90.97 
 
          Circle Center At X =  102.7 ; Y =  164.3  and Radius,  128.8 
 
 
                ***     1.120   *** 
 
 
 
1 
 
          Failure Surface Specified By 44 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         37.14       60.00 
              2         41.29       57.20 
              3         45.53       54.56 
              4         49.87       52.07 
              5         54.29       49.74 
              6         58.80       47.57 
              7         63.38       45.57 
              8         68.03       43.73 
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              9         72.74       42.07 
             10         77.51       40.57 
             11         82.34       39.25 
             12         87.20       38.10 
             13         92.11       37.14 
             14         97.05       36.35 
             15        102.01       35.73 
             16        106.99       35.30 
             17        111.98       35.05 
             18        116.98       34.98 
             19        121.98       35.10 
             20        126.97       35.39 
             21        131.95       35.86 
             22        136.91       36.52 
             23        141.84       37.35 
             24        146.74       38.36 
             25        151.59       39.55 
             26        156.40       40.91 
             27        161.16       42.45 
             28        165.86       44.15 
             29        170.50       46.03 
             30        175.06       48.07 
             31        179.55       50.28 
             32        183.95       52.65 
             33        188.26       55.17 
             34        192.48       57.86 
             35        196.61       60.69 
             36        200.62       63.67 
             37        204.53       66.79 
             38        208.32       70.05 
             39        211.98       73.45 
             40        215.53       76.98 
             41        218.94       80.63 
             42        222.22       84.40 
             43        225.36       88.30 
             44        227.77       91.51 
 
          Circle Center At X =  116.4 ; Y =  173.0  and Radius,  138.0 
 
 
                ***     1.121   *** 
 
 
 
 
          Failure Surface Specified By 47 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         21.43       60.00 
              2         25.69       57.39 
              3         30.03       54.91 
              4         34.45       52.57 
              5         38.94       50.36 
              6         43.50       48.30 
              7         48.11       46.39 
              8         52.79       44.61 
              9         57.52       42.99 
             10         62.30       41.51 
             11         67.12       40.19 
             12         71.98       39.01 
             13         76.87       37.99 
             14         81.79       37.12 
             15         86.74       36.40 
             16         91.71       35.85 
             17         96.70       35.44 
             18        101.69       35.19 
             19        106.69       35.10 
             20        111.69       35.17 
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             21        116.68       35.39 
             22        121.67       35.77 
             23        126.64       36.30 
             24        131.59       36.99 
             25        136.52       37.83 
             26        141.42       38.82 
             27        146.29       39.97 
             28        151.11       41.27 
             29        155.90       42.73 
             30        160.64       44.32 
             31        165.32       46.07 
             32        169.95       47.96 
             33        174.52       50.00 
             34        179.02       52.18 
             35        183.45       54.50 
             36        187.80       56.95 
             37        192.08       59.54 
             38        196.27       62.27 
             39        200.38       65.12 
             40        204.39       68.10 
             41        208.31       71.20 
             42        212.14       74.43 
             43        215.85       77.77 
             44        219.47       81.23 
             45        222.97       84.79 
             46        226.36       88.47 
             47        229.02       91.55 
 
          Circle Center At X =  107.1 ; Y =  195.0  and Radius,  159.9 
 
 
                ***     1.121   *** 
 
 
 
1 
 
          Failure Surface Specified By 42 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.57       60.00 
              2         32.66       57.13 
              3         36.87       54.42 
              4         41.18       51.88 
              5         45.58       49.52 
              6         50.08       47.34 
              7         54.66       45.34 
              8         59.32       43.52 
              9         64.05       41.89 
             10         68.84       40.45 
             11         73.68       39.20 
             12         78.56       38.14 
             13         83.49       37.29 
             14         88.45       36.62 
             15         93.43       36.16 
             16         98.42       35.90 
             17        103.42       35.84 
             18        108.42       35.97 
             19        113.41       36.31 
             20        118.38       36.85 
             21        123.32       37.58 
             22        128.23       38.51 
             23        133.11       39.64 
             24        137.93       40.95 
             25        142.70       42.47 
             26        147.40       44.17 
             27        152.03       46.05 
             28        156.58       48.12 
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             29        161.04       50.37 
             30        165.42       52.80 
             31        169.69       55.40 
             32        173.85       58.17 
             33        177.90       61.10 
             34        181.83       64.19 
             35        185.63       67.44 
             36        189.30       70.83 
             37        192.83       74.37 
             38        196.22       78.05 
             39        199.46       81.86 
             40        202.54       85.80 
             41        205.47       89.85 
             42        206.16       90.90 
 
          Circle Center At X =  102.5 ; Y =  161.0  and Radius,  125.1 
 
 
                ***     1.125   *** 
 
 
 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         42.86       60.00 
              2         46.65       56.74 
              3         50.61       53.69 
              4         54.72       50.85 
              5         58.98       48.22 
              6         63.37       45.83 
              7         67.88       43.67 
              8         72.49       41.75 
              9         77.20       40.07 
             10         82.00       38.64 
             11         86.86       37.47 
             12         91.77       36.55 
             13         96.73       35.90 
             14        101.71       35.50 
             15        106.71       35.37 
             16        111.71       35.50 
             17        116.69       35.89 
             18        121.65       36.54 
             19        126.57       37.46 
             20        131.43       38.63 
             21        136.22       40.05 
             22        140.93       41.72 
             23        145.55       43.64 
             24        150.06       45.80 
             25        154.45       48.19 
             26        158.71       50.81 
             27        162.83       53.65 
             28        166.79       56.70 
             29        170.58       59.96 
             30        174.20       63.41 
             31        177.63       67.04 
             32        180.87       70.85 
             33        183.90       74.83 
             34        186.72       78.96 
             35        189.32       83.23 
             36        191.69       87.63 
             37        193.06       90.53 
 
          Circle Center At X =  106.7 ; Y =  130.5  and Radius,   95.2 
 
 
                ***     1.129   *** 
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1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     30.63     61.25     91.88    122.50    153.13 
 
          X      0.00 +---------+*----*---*---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -                   8                               
                      -                ..86                               
                30.63 +               ..863                               
                      -              ..8634                               
                      -            ...83311                               
                      -            ..83412.                               
                      -           ...6310.*                               
                      -          ...6310...                               
          A     61.25 +         ....317....                               
                      -         ...631.....                               
                      -        ....11.......                              
                      -        ...41........                              
                      -       ....41........                              
                      -       ....1.........                              
          X     91.88 +       ....1.......**                              
                      -      .....1..........      */1                    
                      -      ....81.......*.....   *                      
                      -      ....13................                       
                      -      ....13.................                      
                      -      ....71.................                      
          I    122.50 +      ....71.................                      
                      -      .....14................                      
                      -      .....14................                      
                      -      .....124...............                      
                      -       ....714...............                      
                      -       .....124..............                      
          S    153.13 +        ....51644............                      
                      -        ....712604...........                      
                      -         ....512604..........                      
                      -         .....511604.........                      
                      -          .....3129.44.......                      
                      -           ....73126.04......                      
               183.75 +            ....731269.4.4...                      
                      -             ....751129..044.4                     
                      -              ....7531626...00                     
                      -               ....753.1129...                     
                      -                 ....733.12629                     
                      -                  ....753.1.12                     
          F    214.38 +                    ...7533..1                     
                      -                      ...753..                     
                      -                        ...573                     
                      -                           ..7                     
                      -                                                   
                      -                                                   
          T    245.00 +          *    *             *1/                   
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W1 W1

L1 bc defghij
a

# FS
a 3.37
b 3.37
c 3.38
d 3.38
e 3.38
f 3.38
g 3.39
h 3.39
i 3.39
j 3.40

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
200.0
1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=3.37
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              07:13PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:Separation abut 4_north slope_static.in                                     
          Output Filename:          N:Separation abut 4_north slope_static.OUT                                    
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:Separation abut 4_north slope_static.PLT                                    
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 4_North Slope - Static          
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             17 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      40.00      50.00      40.00        3 
              2         50.00      40.00      68.00      49.00        3 
              3         68.00      49.00      68.01      65.50        2 
              4         68.01      65.50      68.03      70.50        1 
              5         68.03      70.50     127.00      73.50        1 
              6        127.00      73.50     127.01      68.50        1 
              7        127.01      68.50     127.03      58.00        2 
              8        127.03      58.00     140.50      49.00        3 
              9         68.01      65.50     127.01      68.50        2 
             10         68.00      49.00      68.01      44.00        3 
             11         68.01      44.00      83.00      44.00        3 
             12         83.00      44.00     105.50      53.25        3 
             13        105.50      53.25     112.00      52.00        3 
             14        112.00      52.00     127.00      52.00        3 
             15        127.00      52.00     127.03      58.00        3 
             16          0.00      38.00     140.50      38.00        4 
             17          0.00      24.00     140.50      24.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     200.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
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            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       38.00 
              2        145.50       38.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.03       127.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  60.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.03 ft. 
                                      and   X = 127.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
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          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         26.50       40.00 
              2         30.31       36.76 
              3         34.38       33.86 
              4         38.68       31.31 
              5         43.18       29.13 
              6         47.84       27.33 
              7         52.64       25.93 
              8         57.55       24.94 
              9         62.51       24.36 
             10         67.51       24.21 
             11         72.50       24.47 
             12         77.46       25.15 
             13         82.33       26.25 
             14         87.10       27.75 
             15         91.73       29.65 
             16         96.18       31.93 
             17        100.42       34.57 
             18        104.43       37.56 
             19        108.17       40.88 
             20        111.62       44.50 
             21        114.75       48.40 
             22        117.55       52.54 
             23        119.98       56.91 
             24        122.05       61.47 
             25        123.72       66.18 
             26        124.99       71.01 
             27        125.41       73.42 
 
          Circle Center At X =   66.9 ; Y =   83.7  and Radius,   59.5 
 
 
                ***     3.369   *** 
 
 
 
 
               Individual data on the    37  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      2.4    294.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      1.5    471.9     0.0    73.6      0.0     0.0     0.0     0.0     0.0 
   3      4.1   2330.3     0.0   838.7      0.0     0.0     0.0     0.0     0.0 
   4      4.3   3869.4     0.0  1689.9      0.0     0.0     0.0     0.0     0.0 
   5      4.5   5326.5     0.0  2428.5      0.0     0.0     0.0     0.0     0.0 
   6      4.7   6638.6     0.0  3049.2      0.0     0.0     0.0     0.0     0.0 
   7      2.2   3381.2     0.0  1539.4      0.0     0.0     0.0     0.0     0.0 
   8      2.6   4587.5     0.0  2008.2      0.0     0.0     0.0     0.0     0.0 
   9      4.9  10175.4     0.0  3920.3      0.0     0.0     0.0     0.0     0.0 
  10      5.0  12310.4     0.0  4164.5      0.0     0.0     0.0     0.0     0.0 
  11      5.0  14162.1     0.0  4278.6      0.0     0.0     0.0     0.0     0.0 
  12      0.5   1477.4     0.0   422.2      0.0     0.0     0.0     0.0     0.0 
  13      0.0     30.4     0.0     8.6      0.0     0.0     0.0     0.0     0.0 
  14      0.0     65.2     0.0    17.2      0.0     0.0     0.0     0.0     0.0 
  15      4.5  15479.4     0.0  3813.8      0.0     0.0     0.0     0.0  1073.4 
  16      5.0  16904.9     0.0  4114.2      0.0     0.0     0.0     0.0  1188.8 
  17      4.9  16165.7     0.0  3836.7      0.0     0.0     0.0     0.0  1170.8 
  18      0.7   2156.6     0.0   507.1      0.0     0.0     0.0     0.0   159.8 
  19      4.1  13267.6     0.0  2924.3      0.0     0.0     0.0     0.0   984.8 
  20      4.6  14892.0     0.0  2901.2      0.0     0.0     0.0     0.0  1110.3 
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  21      4.5  14031.2     0.0  2249.8      0.0     0.0     0.0     0.0  1068.1 
  22      4.2  12873.4     0.0  1481.8      0.0     0.0     0.0     0.0  1018.4 
  23      4.0  11470.0     0.0   602.6      0.0     0.0     0.0     0.0   961.5 
  24      0.5   1349.9     0.0     8.9      0.0     0.0     0.0     0.0   117.9 
  25      0.6   1570.4     0.0     0.0      0.0     0.0     0.0     0.0   139.0 
  26      2.7   6734.1     0.0     0.0      0.0     0.0     0.0     0.0   641.0 
  27      3.4   7229.0     0.0     0.0      0.0     0.0     0.0     0.0   827.8 
  28      0.4    687.1     0.0     0.0      0.0     0.0     0.0     0.0    91.2 
  29      2.8   4304.0     0.0     0.0      0.0     0.0     0.0     0.0   660.7 
  30      2.4   2739.0     0.0     0.0      0.0     0.0     0.0     0.0   582.6 
  31      0.4    329.3     0.0     0.0      0.0     0.0     0.0     0.0    88.1 
  32      2.4   2011.7     0.0     0.0      0.0     0.0     0.0     0.0   584.8 
  33      2.1   1433.1     0.0     0.0      0.0     0.0     0.0     0.0   494.7 
  34      1.7    934.5     0.0     0.0      0.0     0.0     0.0     0.0   401.2 
  35      0.6    262.2     0.0     0.0      0.0     0.0     0.0     0.0   137.6 
  36      0.7    218.6     0.0     0.0      0.0     0.0     0.0     0.0   167.2 
  37      0.4     42.5     0.0     0.0      0.0     0.0     0.0     0.0   100.7 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         30.06       40.00 
              2         33.85       36.75 
              3         37.91       33.83 
              4         42.22       31.28 
              5         46.72       29.11 
              6         51.40       27.34 
              7         56.21       25.98 
              8         61.12       25.05 
              9         66.09       24.54 
             10         71.09       24.46 
             11         76.08       24.82 
             12         81.02       25.61 
             13         85.87       26.82 
             14         90.60       28.45 
             15         95.16       30.49 
             16         99.54       32.91 
             17        103.69       35.70 
             18        107.58       38.84 
             19        111.19       42.30 
             20        114.48       46.06 
             21        117.43       50.10 
             22        120.02       54.37 
             23        122.24       58.86 
             24        124.05       63.52 
             25        125.46       68.31 
             26        126.44       73.22 
             27        126.47       73.47 
 
          Circle Center At X =   69.5 ; Y =   82.1  and Radius,   57.7 
 
 
                ***     3.373   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.87       40.00 
              2         32.61       36.68 
              3         36.63       33.71 
              4         40.90       31.10 
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              5         45.37       28.87 
              6         50.03       27.05 
              7         54.82       25.64 
              8         59.73       24.65 
              9         64.70       24.10 
             10         69.69       23.99 
             11         74.68       24.32 
             12         79.63       25.08 
             13         84.48       26.27 
             14         89.21       27.89 
             15         93.79       29.91 
             16         98.16       32.33 
             17        102.31       35.12 
             18        106.20       38.26 
             19        109.80       41.74 
             20        113.07       45.51 
             21        116.01       49.56 
             22        118.58       53.85 
             23        120.76       58.35 
             24        122.54       63.02 
             25        123.90       67.83 
             26        124.84       72.74 
             27        124.90       73.39 
 
          Circle Center At X =   68.5 ; Y =   80.9  and Radius,   57.0 
 
 
                ***     3.379   *** 
 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         24.13       40.00 
              2         28.02       36.86 
              3         32.15       34.04 
              4         36.49       31.56 
              5         41.01       29.43 
              6         45.69       27.66 
              7         50.49       26.27 
              8         55.39       25.27 
              9         60.35       24.66 
             10         65.35       24.45 
             11         70.34       24.64 
             12         75.31       25.22 
             13         80.21       26.19 
             14         85.03       27.55 
             15         89.71       29.29 
             16         94.25       31.40 
             17         98.60       33.86 
             18        102.74       36.66 
             19        106.65       39.78 
             20        110.30       43.20 
             21        113.67       46.90 
             22        116.73       50.85 
             23        119.46       55.03 
             24        121.86       59.42 
             25        123.90       63.99 
             26        125.56       68.70 
             27        126.84       73.49 
 
          Circle Center At X =   65.5 ; Y =   87.3  and Radius,   62.9 
 
 
                ***     3.380   *** 
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1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.43       40.00 
              2         36.19       36.71 
              3         40.24       33.77 
              4         44.53       31.20 
              5         49.03       29.02 
              6         53.70       27.25 
              7         58.52       25.91 
              8         63.44       24.99 
              9         68.41       24.52 
             10         73.41       24.49 
             11         78.40       24.90 
             12         83.32       25.76 
             13         88.15       27.05 
             14         92.85       28.77 
             15         97.38       30.89 
             16        101.69       33.41 
             17        105.77       36.30 
             18        109.58       39.55 
             19        113.08       43.11 
             20        116.25       46.98 
             21        119.07       51.11 
             22        121.50       55.48 
             23        123.54       60.04 
             24        125.17       64.77 
             25        126.36       69.63 
             26        126.96       73.50 
 
          Circle Center At X =   71.2 ; Y =   80.6  and Radius,   56.2 
 
 
                ***     3.381   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         31.54       40.00 
              2         35.26       36.66 
              3         39.26       33.66 
              4         43.52       31.04 
              5         48.00       28.82 
              6         52.66       27.01 
              7         57.47       25.64 
              8         62.38       24.70 
              9         67.35       24.21 
             10         72.35       24.17 
             11         77.34       24.59 
             12         82.26       25.45 
             13         87.09       26.76 
             14         91.78       28.50 
             15         96.29       30.65 
             16        100.59       33.21 
             17        104.63       36.14 
             18        108.40       39.43 
             19        111.85       43.05 
             20        114.97       46.96 
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             21        117.71       51.14 
             22        120.07       55.55 
             23        122.01       60.15 
             24        123.54       64.92 
             25        124.62       69.80 
             26        125.09       73.40 
 
          Circle Center At X =   70.3 ; Y =   79.3  and Radius,   55.1 
 
 
                ***     3.383   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         29.46       40.00 
              2         33.20       36.68 
              3         37.22       33.70 
              4         41.48       31.09 
              5         45.95       28.86 
              6         50.61       27.03 
              7         55.41       25.62 
              8         60.31       24.64 
              9         65.28       24.09 
             10         70.28       23.98 
             11         75.27       24.32 
             12         80.21       25.09 
             13         85.06       26.29 
             14         89.79       27.91 
             15         94.36       29.95 
             16         98.73       32.37 
             17        102.87       35.18 
             18        106.74       38.33 
             19        110.33       41.82 
             20        113.59       45.61 
             21        116.51       49.67 
             22        119.06       53.97 
             23        121.22       58.48 
             24        122.98       63.16 
             25        124.31       67.98 
             26        125.22       72.89 
             27        125.27       73.41 
 
          Circle Center At X =   69.0 ; Y =   80.7  and Radius,   56.8 
 
 
                ***     3.386   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         33.91       40.00 
              2         37.61       36.64 
              3         41.60       33.62 
              4         45.85       30.99 
              5         50.32       28.76 
              6         54.98       26.95 
              7         59.79       25.57 
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              8         64.70       24.64 
              9         69.68       24.16 
             10         74.68       24.14 
             11         79.66       24.59 
             12         84.58       25.48 
             13         89.40       26.82 
             14         94.07       28.60 
             15         98.56       30.80 
             16        102.83       33.41 
             17        106.84       36.39 
             18        110.56       39.73 
             19        113.96       43.39 
             20        117.01       47.35 
             21        119.69       51.58 
             22        121.96       56.03 
             23        123.82       60.67 
             24        125.24       65.47 
             25        126.22       70.37 
             26        126.55       73.48 
 
          Circle Center At X =   72.4 ; Y =   78.5  and Radius,   54.4 
 
 
                ***     3.393   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.43       40.00 
              2         36.19       36.70 
              3         40.22       33.75 
              4         44.51       31.18 
              5         49.01       29.01 
              6         53.69       27.25 
              7         58.51       25.91 
              8         63.43       25.02 
              9         68.41       24.57 
             10         73.41       24.57 
             11         78.39       25.02 
             12         83.31       25.92 
             13         88.13       27.26 
             14         92.81       29.02 
             15         97.31       31.20 
             16        101.59       33.78 
             17        105.63       36.73 
             18        109.39       40.03 
             19        112.83       43.65 
             20        115.93       47.58 
             21        118.67       51.76 
             22        121.02       56.17 
             23        122.96       60.78 
             24        124.48       65.54 
             25        125.57       70.42 
             26        125.96       73.45 
 
          Circle Center At X =   70.9 ; Y =   80.0  and Radius,   55.5 
 
 
                ***     3.393   *** 
 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.57       40.00 
              2         32.41       36.80 
              3         36.51       33.93 
              4         40.84       31.43 
              5         45.36       29.30 
              6         50.05       27.57 
              7         54.88       26.25 
              8         59.79       25.34 
              9         64.77       24.86 
             10         69.77       24.80 
             11         74.76       25.18 
             12         79.69       25.97 
             13         84.54       27.19 
             14         89.27       28.82 
             15         93.84       30.84 
             16         98.22       33.25 
             17        102.38       36.02 
             18        106.29       39.14 
             19        109.92       42.58 
             20        113.24       46.32 
             21        116.22       50.33 
             22        118.86       54.58 
             23        121.12       59.04 
             24        122.99       63.68 
             25        124.46       68.46 
             26        125.51       73.35 
             27        125.52       73.42 
 
          Circle Center At X =   67.9 ; Y =   83.2  and Radius,   58.4 
 
 
                ***     3.395   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     18.19     36.38     54.56     72.75     90.94 
 
          X      0.00 +---------+--*------+**-------+---------+---------+ 
                      -                   . .                             
                      -                   ...                             
                      -                 .....                             
                      -                ......                             
                      -                ......                             
                18.19 +              ........                             
                      -             .........                             
                      -             ........4                             
                      -            .......4.1                             
                      -           ........1.2                             
                      -           .......12.5                             
          A     36.38 +          ......4.35..                             
                      -         .......1.2...                             
                      -         ......128....                             
                      -         .....425.....                             
                      -         .....15.....*                             
                      -        .....128.......                            
          X     54.56 +        .....35.........                           
                      -        .....1..........                           
                      -        .....2...........                          
                      -         ...15...........                          
                      -         ...1..........*..*        *  */1          
                      -         ...24..............                       
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          I     72.75 +         ...19................                     
                      -          ..32....................... .            
                      -          ...1.........................            
                      -           ..1.........*...............            
                      -            .32........................            
                      -            ..10.......................            
          S     90.94 +             .71.......................            
                      -             ..32.......................           
                      -              ..51......................           
                      -               .821.....................           
                      -                .5321...................           
                      -                 ..524......*...........           
               109.13 +                  ...134................           
                      -                   ...2134..*...........           
                      -                     ..82510............           
                      -                       ..8.213..........           
                      -                         ....212413.....           
                      -                            ....5.213211           
          F    127.31 +                            *  * ....*8*1/         
                      -                                                   
                      -                                                   
                      -                                                   
                      -            *       *     *                        
                      -                                                   
          T    145.50 +                    W                              
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a 1.48
b 1.48
c 1.48
d 1.48
e 1.49
f 1.49
g 1.49
h 1.49
i 1.49
j 1.49

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
400.0

1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.48
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              11:44AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:separation abut 4_north slope_seismic.in                                    
          Output Filename:          N:separation abut 4_north slope_seismic.OUT                                   
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:separation abut 4_north slope_seismic.PLT                                   
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 4_North Slope - Seismic         
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             17 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      40.00      50.00      40.00        3 
              2         50.00      40.00      68.00      49.00        3 
              3         68.00      49.00      68.01      65.50        2 
              4         68.01      65.50      68.03      70.50        1 
              5         68.03      70.50     127.00      73.50        1 
              6        127.00      73.50     127.01      68.50        1 
              7        127.01      68.50     127.03      58.00        2 
              8        127.03      58.00     140.50      49.00        3 
              9         68.01      65.50     127.01      68.50        2 
             10         68.00      49.00      68.01      44.00        3 
             11         68.01      44.00      83.00      44.00        3 
             12         83.00      44.00     105.50      53.25        3 
             13        105.50      53.25     112.00      52.00        3 
             14        112.00      52.00     127.00      52.00        3 
             15        127.00      52.00     127.03      58.00        3 
             16          0.00      38.00     140.50      38.00        4 
             17          0.00      24.00     140.50      24.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     400.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
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            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       38.00 
              2        145.50       38.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.03       127.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  60.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.03 ft. 
                                      and   X = 140.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
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1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         23.53       40.00 
              2         27.60       37.09 
              3         31.84       34.45 
              4         36.25       32.09 
              5         40.80       30.02 
              6         45.48       28.24 
              7         50.26       26.77 
              8         55.12       25.62 
              9         60.05       24.78 
             10         65.02       24.26 
             11         70.02       24.06 
             12         75.02       24.19 
             13         80.00       24.64 
             14         84.94       25.41 
             15         89.82       26.50 
             16         94.62       27.90 
             17         99.32       29.61 
             18        103.90       31.61 
             19        108.34       33.91 
             20        112.62       36.49 
             21        116.73       39.35 
             22        120.64       42.46 
             23        124.34       45.82 
             24        127.82       49.41 
             25        131.06       53.21 
             26        132.10       54.61 
 
          Circle Center At X =   70.5 ; Y =  101.4  and Radius,   77.3 
 
 
                ***     1.480   *** 
 
 
               Individual data on the    37  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      2.8    349.3     0.0     0.0      0.0     0.0    59.4     0.0     0.0 
   2      1.3    387.2     0.0    44.4      0.0     0.0    65.8     0.0     0.0 
   3      4.2   2197.7     0.0   695.9      0.0     0.0   373.6     0.0     0.0 
   4      4.4   3604.2     0.0  1476.3      0.0     0.0   612.7     0.0     0.0 
   5      4.6   4931.8     0.0  2167.8      0.0     0.0   838.4     0.0     0.0 
   6      4.7   6145.1     0.0  2767.6      0.0     0.0  1044.7     0.0     0.0 
   7      4.5   6802.6     0.0  3085.4      0.0     0.0  1156.4     0.0     0.0 
   8      0.3    411.8     0.0   187.9      0.0     0.0    70.0     0.0     0.0 
   9      4.9   8923.8     0.0  3682.5      0.0     0.0  1517.1     0.0     0.0 
  10      4.9  11140.7     0.0  3993.7      0.0     0.0  1893.9     0.0     0.0 
  11      5.0  13184.1     0.0  4205.6      0.0     0.0  2241.3     0.0     0.0 
  12      3.0   8742.7     0.0  2564.3      0.0     0.0  1486.3     0.0     0.0 
  13      0.0     30.5     0.0     8.7      0.0     0.0     5.2     0.0     0.0 
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  14      0.0     65.4     0.0    17.3      0.0     0.0    11.1     0.0     0.0 
  15      2.0   6943.6     0.0  1727.0      0.0     0.0  1180.4     0.0   477.6 
  16      5.0  17451.9     0.0  4328.2      0.0     0.0  2966.8     0.0  1199.6 
  17      5.0  17252.9     0.0  4238.4      0.0     0.0  2933.0     0.0  1195.1 
  18      3.0  10252.8     0.0  2488.3      0.0     0.0  1743.0     0.0   720.4 
  19      1.9   6613.0     0.0  1559.9      0.0     0.0  1124.2     0.0   465.3 
  20      4.9  16915.6     0.0  3758.5      0.0     0.0  2875.7     0.0  1171.3 
  21      4.8  16863.1     0.0  3370.4      0.0     0.0  2866.7     0.0  1152.0 
  22      4.7  16539.5     0.0  2885.5      0.0     0.0  2811.7     0.0  1127.9 
  23      4.6  15958.2     0.0  2306.0      0.0     0.0  2712.9     0.0  1099.0 
  24      1.6   5512.8     0.0   672.5      0.0     0.0   937.2     0.0   384.6 
  25      2.8   9394.6     0.0   961.6      0.0     0.0  1597.1     0.0   681.0 
  26      3.7  11118.9     0.0   796.3      0.0     0.0  1890.2     0.0   879.0 
  27      0.6   1766.6     0.0    76.5      0.0     0.0   300.3     0.0   148.7 
  28      2.2   5943.2     0.0   124.1      0.0     0.0  1010.3     0.0   520.5 
  29      1.9   4977.0     0.0     0.0      0.0     0.0   846.1     0.0   465.0 
  30      3.9   8980.3     0.0     0.0      0.0     0.0  1526.6     0.0   939.3 
  31      3.7   7023.8     0.0     0.0      0.0     0.0  1194.1     0.0   889.1 
  32      2.7   4036.1     0.0     0.0      0.0     0.0   686.1     0.0   637.4 
  33      0.0     12.3     0.0     0.0      0.0     0.0     2.1     0.0     0.0 
  34      0.0     22.9     0.0     0.0      0.0     0.0     3.9     0.0     0.0 
  35      0.8    867.3     0.0     0.0      0.0     0.0   147.4     0.0     0.0 
  36      3.2   2056.4     0.0     0.0      0.0     0.0   349.6     0.0     0.0 
  37      1.0    135.9     0.0     0.0      0.0     0.0    23.1     0.0     0.0 
 
          Failure Surface Specified By 24 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.43       40.00 
              2         36.40       36.97 
              3         40.59       34.23 
              4         44.95       31.79 
              5         49.48       29.67 
              6         54.15       27.88 
              7         58.93       26.43 
              8         63.81       25.32 
              9         68.75       24.56 
             10         73.73       24.15 
             11         78.73       24.10 
             12         83.72       24.40 
             13         88.68       25.06 
             14         93.58       26.07 
             15         98.39       27.42 
             16        103.10       29.12 
             17        107.67       31.14 
             18        112.08       33.49 
             19        116.32       36.14 
             20        120.36       39.09 
             21        124.18       42.32 
             22        127.76       45.81 
             23        131.08       49.54 
             24        134.00       53.34 
 
          Circle Center At X =   77.0 ; Y =   94.3  and Radius,   70.2 
 
 
                ***     1.480   *** 
 
1 
 
          Failure Surface Specified By 24 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         31.24       40.00 
              2         35.21       36.96 



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Slope Stability\Separation abut 4_north slope_seismic.doc 

              3         39.40       34.23 
              4         43.78       31.82 
              5         48.33       29.73 
              6         53.01       27.99 
              7         57.82       26.61 
              8         62.71       25.58 
              9         67.67       24.91 
             10         72.66       24.62 
             11         77.66       24.70 
             12         82.64       25.15 
             13         87.57       25.96 
             14         92.43       27.14 
             15         97.19       28.68 
             16        101.82       30.56 
             17        106.30       32.79 
             18        110.60       35.34 
             19        114.70       38.20 
             20        118.57       41.35 
             21        122.21       44.79 
             22        125.57       48.49 
             23        128.66       52.42 
             24        130.74       55.52 
 
          Circle Center At X =   74.1 ; Y =   91.9  and Radius,   67.3 
 
 
                ***     1.481   *** 
 
 
          Failure Surface Specified By 24 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.43       40.00 
              2         36.41       36.98 
              3         40.60       34.25 
              4         44.98       31.84 
              5         49.53       29.76 
              6         54.21       28.01 
              7         59.01       26.61 
              8         63.90       25.56 
              9         68.85       24.87 
             10         73.84       24.55 
             11         78.84       24.59 
             12         83.83       24.99 
             13         88.77       25.76 
             14         93.64       26.88 
             15         98.42       28.36 
             16        103.07       30.18 
             17        107.58       32.34 
             18        111.93       34.82 
             19        116.07       37.61 
             20        120.01       40.70 
             21        123.71       44.06 
             22        127.15       47.68 
             23        130.32       51.55 
             24        132.36       54.44 
 
          Circle Center At X =   75.8 ; Y =   93.0  and Radius,   68.4 
 
 
                ***     1.483   *** 
 
 
1 
 
          Failure Surface Specified By 23 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         37.47       40.00 
              2         41.26       36.74 
              3         45.31       33.81 
              4         49.59       31.23 
              5         54.08       29.03 
              6         58.74       27.22 
              7         63.54       25.81 
              8         68.44       24.81 
              9         73.41       24.24 
             10         78.41       24.08 
             11         83.40       24.36 
             12         88.35       25.05 
             13         93.22       26.17 
             14         97.99       27.69 
             15        102.60       29.61 
             16        107.04       31.92 
             17        111.26       34.60 
             18        115.24       37.63 
             19        118.95       40.98 
             20        122.36       44.63 
             21        125.45       48.57 
             22        128.19       52.75 
             23        129.97       56.04 
 
          Circle Center At X =   77.7 ; Y =   82.9  and Radius,   58.8 
 
 
                ***     1.487   *** 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.57       40.00 
              2         32.65       37.10 
              3         36.90       34.47 
              4         41.32       32.13 
              5         45.88       30.08 
              6         50.56       28.33 
              7         55.35       26.89 
              8         60.22       25.78 
              9         65.16       24.98 
             10         70.14       24.51 
             11         75.14       24.36 
             12         80.13       24.54 
             13         85.11       25.05 
             14         90.04       25.88 
             15         94.90       27.04 
             16         99.68       28.51 
             17        104.35       30.29 
             18        108.90       32.37 
             19        113.30       34.75 
             20        117.53       37.41 
             21        121.58       40.34 
             22        125.43       43.53 
             23        129.07       46.96 
             24        132.47       50.63 
             25        134.44       53.05 
 
          Circle Center At X =   74.9 ; Y =  100.7  and Radius,   76.3 
 
 
                ***     1.487   *** 
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1 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.28       40.00 
              2         32.36       37.11 
              3         36.62       34.49 
              4         41.04       32.15 
              5         45.59       30.10 
              6         50.28       28.34 
              7         55.06       26.88 
              8         59.93       25.74 
              9         64.86       24.91 
             10         69.83       24.39 
             11         74.83       24.19 
             12         79.82       24.32 
             13         84.80       24.76 
             14         89.75       25.52 
             15         94.63       26.60 
             16         99.43       27.99 
             17        104.14       29.68 
             18        108.73       31.67 
             19        113.18       33.95 
             20        117.47       36.50 
             21        121.60       39.33 
             22        125.53       42.42 
             23        129.26       45.75 
             24        132.77       49.31 
             25        135.43       52.39 
 
          Circle Center At X =   75.4 ; Y =  102.3  and Radius,   78.1 
 
 
                ***     1.488   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         22.64       40.00 
              2         26.73       37.12 
              3         30.99       34.50 
              4         35.41       32.17 
              5         39.98       30.13 
              6         44.66       28.38 
              7         49.45       26.94 
              8         54.32       25.81 
              9         59.25       24.99 
             10         64.23       24.50 
             11         69.23       24.32 
             12         74.22       24.47 
             13         79.20       24.93 
             14         84.14       25.72 
             15         89.02       26.82 
             16         93.81       28.24 
             17         98.51       29.96 
             18        103.08       31.98 
             19        107.52       34.28 
             20        111.79       36.87 
             21        115.90       39.73 
             22        119.81       42.85 
             23        123.51       46.21 
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             24        126.99       49.80 
             25        130.23       53.61 
             26        131.35       55.12 
 
          Circle Center At X =   69.4 ; Y =  102.0  and Radius,   77.6 
 
 
                ***     1.489   *** 
 
1 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.09       40.00 
              2         31.15       37.09 
              3         35.41       34.45 
              4         39.83       32.12 
              5         44.39       30.09 
              6         49.09       28.37 
              7         53.89       26.98 
              8         58.78       25.92 
              9         63.73       25.19 
             10         68.71       24.80 
             11         73.71       24.75 
             12         78.70       25.04 
             13         83.66       25.66 
             14         88.57       26.63 
             15         93.40       27.92 
             16         98.13       29.54 
             17        102.74       31.48 
             18        107.20       33.73 
             19        111.51       36.27 
             20        115.63       39.11 
             21        119.55       42.21 
             22        123.25       45.58 
             23        126.71       49.18 
             24        129.91       53.02 
             25        131.41       55.07 
 
          Circle Center At X =   72.0 ; Y =   98.2  and Radius,   73.5 
 
 
                ***     1.489   *** 
 
 
          Failure Surface Specified By 23 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         36.87       40.00 
              2         40.76       36.85 
              3         44.88       34.02 
              4         49.22       31.53 
              5         53.73       29.39 
              6         58.41       27.61 
              7         63.21       26.21 
              8         68.10       25.19 
              9         73.06       24.57 
             10         78.06       24.34 
             11         83.06       24.51 
             12         88.02       25.07 
             13         92.93       26.02 
             14         97.75       27.36 
             15        102.45       29.08 
             16        106.99       31.16 
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             17        111.36       33.60 
             18        115.51       36.38 
             19        119.44       39.48 
             20        123.11       42.87 
             21        126.49       46.55 
             22        129.58       50.49 
             23        132.25       54.52 
 
          Circle Center At X =   78.5 ; Y =   87.4  and Radius,   63.0 
 
 
                ***     1.491   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     18.19     36.38     54.56     72.75     90.94 
 
          X      0.00 +---------+--*------+**-------+---------+---------+ 
                      -                   . .                             
                      -                   ...                             
                      -                 .....                             
                      -                ......                             
                      -              . ......                             
                18.19 +              ........                             
                      -            .........8                             
                      -           ..........1                             
                      -           ........1.6                             
                      -          ........89.3                             
                      -         .........16.2                             
          A     36.38 +         ........162.5                             
                      -        ........1920..                             
                      -        ........36.5..                             
                      -       ........1245...                             
                      -       .......825....*                             
                      -       .......16.......                            
          X     54.56 +      .......125........                           
                      -      .......92.........                           
                      -      .......1...........                          
                      -      ......12...........                          
                      -      .......3.........*..*        *  */1          
                      -      ......12..............                       
          I     72.75 +      ......23.................. .                 
                      -      ......1..................... .. .            
                      -      ......21.........................            
                      -       .....03.........*...............            
                      -       .....21.........................            
                      -       ......28........................            
          S     90.94 +       ......61........................            
                      -        .....218........................           
                      -         .....23........................           
                      -         .....71........................           
                      -          .....218......................           
                      -          ......038.........*...........           
               109.13 +           .....261.....................           
                      -            .....241........*...........           
                      -             ......238..................           
                      -              .....7613.................           
                      -               .....24183...............           
                      -                ......241.3.............           
          F    127.31 +                  ......241.*..*.....*.*1/         
                      -                   .....7624183                    
                      -                    ......7621                     
                      -                      ......7                      
                      -            *       *    .*.                       
                      -                                                   
          T    145.50 +                    W                              
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L1 b cde
f gh ij

a

# FS
a 3.53
b 3.53
c 3.53
d 3.53
e 3.54
f 3.54
g 3.54
h 3.54
i 3.54
j 3.54

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL
Ret.Wall

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0
150.0

Saturated
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0
150.0

Cohesion
Intercept

(psf)
3000.0
3000.0
200.0
1000.0
2000.0
5000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=3.53
Safety Factors Are Calculated By The Modified Bishop Method

Page 5 of 8
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/15/2008                          
          Time of Run:              06:42PM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:Separation abut 4_south slope_static.in                                     
          Output Filename:          N:Separation abut 4_south slope_static.OUT                                    
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:Separation abut 4_south slope_static.PLT                                    
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 4_South Slope - Static          
 
 
 
 
          BOUNDARY COORDINATES 
 
             11 Top   Boundaries 
             23 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      43.00      50.00      43.00        3 
              2         50.00      43.00      52.00      43.00        6 
              3         52.00      43.00      52.01      49.00        6 
              4         52.01      49.00      55.01      49.00        6 
              5         55.01      49.00      68.50      58.00        3 
              6         68.50      58.00      68.51      68.50        2 
              7         68.51      68.50      68.53      73.50        1 
              8         68.53      73.50     127.50      70.50        1 
              9        127.50      70.50     127.51      65.50        1 
             10        127.51      65.50     127.53      49.00        2 
             11        127.53      49.00     145.50      40.00        3 
             12         68.51      68.50     127.52      65.50        2 
             13         68.50      58.00      68.51      52.00        3 
             14         68.51      52.00      83.50      52.00        3 
             15         83.50      52.00      90.00      55.25        3 
             16         90.00      55.25     112.50      44.00        3 
             17        112.50      44.00     127.50      44.00        3 
             18        127.50      44.00     127.53      49.00        3 
             19         50.00      43.00      50.01      41.00        3 
             20         50.01      41.00      55.00      41.00        3 
             21         55.00      41.00      55.01      49.00        3 
             22          0.00      38.00     145.50      38.00        4 
             23          0.00      24.00     145.50      24.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           6 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
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           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     200.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
            6   150.0    150.0    5000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       38.00 
              2        145.50       38.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.53       127.50        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  50.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.53 ft. 
                                      and   X = 127.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
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          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         11.83       43.00 
              2         15.37       39.47 
              3         19.21       36.26 
              4         23.32       33.42 
              5         27.68       30.96 
              6         32.23       28.90 
              7         36.95       27.26 
              8         41.81       26.05 
              9         46.75       25.28 
             10         51.74       24.95 
             11         56.73       25.08 
             12         61.70       25.66 
             13         66.60       26.68 
             14         71.38       28.14 
             15         76.01       30.02 
             16         80.45       32.31 
             17         84.67       35.00 
             18         88.63       38.05 
             19         92.31       41.44 
             20         95.66       45.15 
             21         98.66       49.15 
             22        101.29       53.40 
             23        103.53       57.87 
             24        105.36       62.53 
             25        106.76       67.33 
             26        107.58       71.51 
 
          Circle Center At X =   52.8 ; Y =   80.4  and Radius,   55.5 
 
 
                ***     3.532   *** 
 
 
 
 
               Individual data on the    40  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      1.8    937.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      2.1   1518.5     0.0   146.9      0.0     0.0     0.0     0.0     0.0 
   4      4.1   4129.1     0.0   985.3      0.0     0.0     0.0     0.0     0.0 
   5      4.4   5754.4     0.0  1812.9      0.0     0.0     0.0     0.0     0.0 
   6      4.6   7260.1     0.0  2518.4      0.0     0.0     0.0     0.0     0.0 
   7      4.7   8575.2     0.0  3096.0      0.0     0.0     0.0     0.0     0.0 
   8      4.9   9639.0     0.0  3541.0      0.0     0.0     0.0     0.0     0.0 
   9      4.9  10403.2     0.0  3849.9      0.0     0.0     0.0     0.0     0.0 
  10      3.3   7042.2     0.0  2609.9      0.0     0.0     0.0     0.0     0.0 
  11      0.0     22.0     0.0     8.1      0.0     0.0     0.0     0.0     0.0 
  12      1.7   3855.8     0.0  1402.0      0.0     0.0     0.0     0.0     0.0 
  13      0.3    591.2     0.0   214.8      0.0     0.0     0.0     0.0     0.0 
  14      0.0     26.9     0.0     8.1      0.0     0.0     0.0     0.0     0.0 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Slope Stability\Separation abut 4_south slope_static.doc 

  15      3.0   9373.8     0.0  2426.3      0.0     0.0     0.0     0.0     0.0 
  16      0.0     30.3     0.0     8.1      0.0     0.0     0.0     0.0     0.0 
  17      1.7   5172.7     0.0  1392.8      0.0     0.0     0.0     0.0     0.0 
  18      5.0  16098.1     0.0  3940.1      0.0     0.0     0.0     0.0     0.0 
  19      4.9  17407.1     0.0  3690.5      0.0     0.0     0.0     0.0     0.0 
  20      1.9   7130.5     0.0  1370.1      0.0     0.0     0.0     0.0     0.0 
  21      0.0     36.6     0.0     7.0      0.0     0.0     0.0     0.0     0.0 
  22      0.0     74.9     0.0    14.0      0.0     0.0     0.0     0.0     0.0 
  23      2.8  11116.1     0.0  1912.5      0.0     0.0     0.0     0.0   683.5 
  24      4.6  17288.3     0.0  2782.4      0.0     0.0     0.0     0.0  1111.7 
  25      4.4  15442.2     0.0  2131.2      0.0     0.0     0.0     0.0  1066.5 
  26      3.0   9794.7     0.0  1062.4      0.0     0.0     0.0     0.0   731.1 
  27      1.2   3614.0     0.0   293.0      0.0     0.0     0.0     0.0   281.7 
  28      3.9  11583.4     0.0   461.1      0.0     0.0     0.0     0.0   935.7 
  29      0.1    179.6     0.0     0.0      0.0     0.0     0.0     0.0    15.0 
  30      1.4   3862.6     0.0     0.0      0.0     0.0     0.0     0.0   327.6 
  31      2.3   5977.4     0.0     0.0      0.0     0.0     0.0     0.0   553.4 
  32      3.4   6997.4     0.0     0.0      0.0     0.0     0.0     0.0   804.1 
  33      3.0   4357.1     0.0     0.0      0.0     0.0     0.0     0.0   720.7 
  34      0.8    854.6     0.0     0.0      0.0     0.0     0.0     0.0   200.6 
  35      1.8   1567.0     0.0     0.0      0.0     0.0     0.0     0.0   430.9 
  36      2.2   1698.9     0.0     0.0      0.0     0.0     0.0     0.0   537.1 
  37      1.8   1130.9     0.0     0.0      0.0     0.0     0.0     0.0   438.4 
  38      1.2    573.1     0.0     0.0      0.0     0.0     0.0     0.0   282.8 
  39      0.2     87.2     0.0     0.0      0.0     0.0     0.0     0.0    53.4 
  40      0.8    147.5     0.0     0.0      0.0     0.0     0.0     0.0   197.1 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         13.80       43.00 
              2         17.34       39.47 
              3         21.20       36.28 
              4         25.34       33.48 
              5         29.72       31.08 
              6         34.32       29.10 
              7         39.08       27.57 
              8         43.96       26.49 
              9         48.92       25.88 
             10         53.92       25.74 
             11         58.91       26.08 
             12         63.84       26.88 
             13         68.68       28.15 
             14         73.38       29.86 
             15         77.89       32.02 
             16         82.18       34.59 
             17         86.20       37.55 
             18         89.93       40.88 
             19         93.33       44.55 
             20         96.37       48.52 
             21         99.01       52.77 
             22        101.25       57.24 
             23        103.05       61.90 
             24        104.40       66.72 
             25        105.29       71.63 
 
          Circle Center At X =   52.9 ; Y =   78.6  and Radius,   52.9 
 
 
                ***     3.533   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         10.60       43.00 
              2         14.14       39.47 
              3         17.98       36.26 
              4         22.09       33.41 
              5         26.43       30.93 
              6         30.98       28.85 
              7         35.69       27.19 
              8         40.53       25.94 
              9         45.47       25.14 
             10         50.45       24.77 
             11         55.45       24.85 
             12         60.43       25.38 
             13         65.33       26.34 
             14         70.13       27.73 
             15         74.79       29.55 
             16         79.27       31.77 
             17         83.53       34.39 
             18         87.55       37.37 
             19         91.28       40.69 
             20         94.71       44.34 
             21         97.79       48.27 
             22        100.52       52.46 
             23        102.86       56.88 
             24        104.80       61.49 
             25        106.32       66.25 
             26        107.41       71.13 
             27        107.46       71.52 
 
          Circle Center At X =   52.1 ; Y =   81.0  and Radius,   56.2 
 
 
                ***     3.534   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.82       43.00 
              2         16.36       39.47 
              3         20.21       36.28 
              4         24.33       33.45 
              5         28.70       31.02 
              6         33.28       29.01 
              7         38.02       27.42 
              8         42.89       26.27 
              9         47.84       25.58 
             10         52.83       25.35 
             11         57.83       25.58 
             12         62.78       26.27 
             13         67.65       27.41 
             14         72.39       29.00 
             15         76.97       31.01 
             16         81.34       33.44 
             17         85.47       36.26 
             18         89.32       39.45 
             19         92.86       42.98 
             20         96.06       46.82 
             21         98.89       50.94 
             22        101.33       55.31 
             23        103.36       59.88 
             24        104.96       64.62 
             25        106.11       69.48 
             26        106.41       71.57 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Slope Stability\Separation abut 4_south slope_static.doc 

 
          Circle Center At X =   52.8 ; Y =   79.5  and Radius,   54.2 
 
 
                ***     3.534   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.57       43.00 
              2         16.13       39.49 
              3         20.00       36.32 
              4         24.14       33.52 
              5         28.52       31.11 
              6         33.11       29.11 
              7         37.85       27.55 
              8         42.73       26.42 
              9         47.68       25.75 
             10         52.68       25.54 
             11         57.67       25.79 
             12         62.62       26.50 
             13         67.48       27.66 
             14         72.22       29.26 
             15         76.79       31.29 
             16         81.15       33.73 
             17         85.27       36.57 
             18         89.12       39.77 
             19         92.65       43.30 
             20         95.84       47.15 
             21         98.66       51.28 
             22        101.10       55.65 
             23        103.12       60.22 
             24        104.71       64.96 
             25        105.86       69.83 
             26        106.10       71.59 
 
          Circle Center At X =   52.5 ; Y =   79.8  and Radius,   54.3 
 
 
                ***     3.536   *** 
 
 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.30       43.00 
              2         17.84       39.47 
              3         21.70       36.30 
              4         25.86       33.52 
              5         30.27       31.16 
              6         34.89       29.25 
              7         39.67       27.79 
              8         44.57       26.81 
              9         49.55       26.31 
             10         54.55       26.31 
             11         59.53       26.79 
             12         64.43       27.75 
             13         69.22       29.19 
             14         73.84       31.09 
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             15         78.26       33.44 
             16         82.43       36.20 
             17         86.30       39.36 
             18         89.85       42.88 
             19         93.04       46.73 
             20         95.84       50.88 
             21         98.22       55.27 
             22        100.15       59.88 
             23        101.63       64.66 
             24        102.63       69.56 
             25        102.86       71.75 
 
          Circle Center At X =   52.1 ; Y =   77.3  and Radius,   51.1 
 
 
                ***     3.539   *** 
 
 
 
1 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.79       43.00 
              2         18.33       39.47 
              3         22.20       36.30 
              4         26.35       33.52 
              5         30.76       31.15 
              6         35.37       29.22 
              7         40.15       27.74 
              8         45.04       26.73 
              9         50.01       26.19 
             10         55.01       26.14 
             11         59.99       26.56 
             12         64.91       27.47 
             13         69.72       28.84 
             14         74.37       30.68 
             15         78.82       32.95 
             16         83.04       35.64 
             17         86.97       38.72 
             18         90.59       42.17 
             19         93.87       45.95 
             20         96.76       50.03 
             21         99.24       54.37 
             22        101.30       58.93 
             23        102.90       63.66 
             24        104.04       68.53 
             25        104.47       71.67 
 
          Circle Center At X =   53.1 ; Y =   77.9  and Radius,   51.8 
 
 
                ***     3.539   *** 
 
 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         13.31       43.00 
              2         16.89       39.51 
              3         20.78       36.37 
              4         24.96       33.61 
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              5         29.37       31.26 
              6         33.98       29.34 
              7         38.76       27.86 
              8         43.65       26.84 
              9         48.62       26.28 
             10         53.62       26.19 
             11         58.61       26.58 
             12         63.53       27.43 
             13         68.36       28.75 
             14         73.03       30.52 
             15         77.53       32.71 
             16         81.79       35.33 
             17         85.79       38.33 
             18         89.48       41.70 
             19         92.85       45.40 
             20         95.85       49.40 
             21         98.45       53.66 
             22        100.65       58.16 
             23        102.41       62.84 
             24        103.72       67.66 
             25        104.41       71.67 
 
          Circle Center At X =   52.0 ; Y =   79.1  and Radius,   52.9 
 
 
                ***     3.540   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          9.13       43.00 
              2         12.67       39.47 
              3         16.49       36.25 
              4         20.58       33.37 
              5         24.90       30.85 
              6         29.42       28.71 
              7         34.10       26.96 
              8         38.92       25.62 
              9         43.83       24.69 
             10         48.80       24.18 
             11         53.80       24.10 
             12         58.79       24.45 
             13         63.73       25.22 
             14         68.59       26.41 
             15         73.33       28.00 
             16         77.91       30.00 
             17         82.31       32.38 
             18         86.49       35.13 
             19         90.42       38.22 
             20         94.07       41.63 
             21         97.41       45.35 
             22        100.43       49.34 
             23        103.10       53.56 
             24        105.40       58.01 
             25        107.31       62.63 
             26        108.82       67.39 
             27        109.72       71.40 
 
          Circle Center At X =   52.2 ; Y =   82.7  and Radius,   58.6 
 
 
                ***     3.540   *** 
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          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.79       43.00 
              2         18.33       39.47 
              3         22.18       36.28 
              4         26.32       33.48 
              5         30.71       31.08 
              6         35.30       29.11 
              7         40.06       27.58 
              8         44.95       26.50 
              9         49.91       25.90 
             10         54.91       25.77 
             11         59.90       26.11 
             12         64.83       26.92 
             13         69.67       28.20 
             14         74.36       29.93 
             15         78.86       32.09 
             16         83.15       34.67 
             17         87.17       37.65 
             18         90.88       40.99 
             19         94.27       44.67 
             20         97.29       48.65 
             21         99.92       52.90 
             22        102.14       57.38 
             23        103.93       62.05 
             24        105.26       66.87 
             25        106.09       71.59 
 
          Circle Center At X =   53.8 ; Y =   78.5  and Radius,   52.8 
 
 
                ***     3.540   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     18.19     36.38     54.56     72.75     90.94 
 
          X      0.00 +---------+--*------+*--*-----+---------+---------+ 
                      -                     . .                           
                      -                     ...                           
                      -                   ....3                           
                      -                 ....9.1                           
                      -                 ..9.1.2                           
                18.19 +                ...1.2..                           
                      -              ...3.2....                           
                      -             ...91......                           
                      -             ...16......                           
                      -            ...32.......                           
                      -            ..91........                           
          A     36.38 +           ...16........                           
                      -           ..32.........                           
                      -           ..15.........                           
                      -          ...12.........                           
                      -          ..92........**                           
                      -          ...1.........*  *                        
          X     54.56 +          ..92........*.  *                        
                      -          ..918..........                          
                      -          ...16...........                         
                      -          ...42.............                       
                      -          ...31...............                     
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                      -           ...26............*..*.    * */1         
          I     72.75 +           ...126.......................           
                      -           ....31.......................           
                      -            ...932......................           
                      -            .....126....................           
                      -             .....1426......*...........           
                      -             .....9.14..................           
          S     90.94 +              ......9216.....*..........           
                      -               .......9276..............           
                      -                ........1426.6..........           
                      -                ..........1414276.......           
                      -                 ...........9.314276266            
                      -                  .............9.1.3141            
               109.13 +                   .................9.9            
                      -                     ..*...............            
                      -                      .................            
                      -                        ...............            
                      -                          .............            
                      -                             ..........            
          F    127.31 +                       *  *       .*..*1/          
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    145.50 +            *       **                             
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fgh
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a

# FS
a 1.74
b 1.78
c 1.79
d 1.80
e 1.81
f 1.81
g 1.82
h 1.83
i 1.83
j 1.84

Soil
Desc.

LW Fill1
LW Fill2
NativeCL
Firm CL
Stiff CL
Ret.Wall

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0
150.0

Saturated
Unit Wt.

(pcf)
85.0
30.0
125.0
120.0
125.0
150.0

Cohesion
Intercept

(psf)
3000.0
3000.0
400.0

1000.0
2000.0
5000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.74
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              12:02PM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:separation abut 4_south slope_seismic.in                                    
          Output Filename:          N:separation abut 4_south slope_seismic.OUT                                   
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:separation abut 4_south slope_seismic.PLT                                   
 
 
 
 
          PROBLEM DESCRIPTION   I-436 S405-E22 Connector Separation      
                                Abutment 4_South Slope - Seismic         
 
 
 
 
          BOUNDARY COORDINATES 
 
             11 Top   Boundaries 
             23 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      43.00      50.00      43.00        3 
              2         50.00      43.00      52.00      43.00        6 
              3         52.00      43.00      52.01      49.00        6 
              4         52.01      49.00      55.01      49.00        6 
              5         55.01      49.00      68.50      58.00        3 
              6         68.50      58.00      68.51      68.50        2 
              7         68.51      68.50      68.53      73.50        1 
              8         68.53      73.50     127.50      70.50        1 
              9        127.50      70.50     127.51      65.50        1 
             10        127.51      65.50     127.53      49.00        2 
             11        127.53      49.00     145.50      40.00        3 
             12         68.51      68.50     127.52      65.50        2 
             13         68.50      58.00      68.51      52.00        3 
             14         68.51      52.00      83.50      52.00        3 
             15         83.50      52.00      90.00      55.25        3 
             16         90.00      55.25     112.50      44.00        3 
             17        112.50      44.00     127.50      44.00        3 
             18        127.50      44.00     127.53      49.00        3 
             19         50.00      43.00      50.01      41.00        3 
             20         50.01      41.00      55.00      41.00        3 
             21         55.00      41.00      55.01      49.00        3 
             22          0.00      38.00     145.50      38.00        4 
             23          0.00      24.00     145.50      24.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           6 Type(s) of Soil 
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  Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     400.0     30.0    0.00       0.0      1 
            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
            6   150.0    150.0    5000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       38.00 
              2        145.50       38.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.53       127.50        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   0.00 ft. 
                                       and  X =  50.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.53 ft. 
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                                      and   X = 145.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          5.28       43.00 
              2          9.46       40.26 
              3         13.76       37.71 
              4         18.18       35.38 
              5         22.71       33.25 
              6         27.33       31.34 
              7         32.03       29.64 
              8         36.81       28.17 
              9         41.65       26.93 
             10         46.55       25.91 
             11         51.49       25.13 
             12         56.46       24.57 
             13         61.45       24.25 
             14         66.44       24.17 
             15         71.44       24.32 
             16         76.43       24.71 
             17         81.39       25.33 
             18         86.32       26.18 
             19         91.20       27.26 
             20         96.02       28.57 
             21        100.78       30.11 
             22        105.46       31.87 
             23        110.05       33.84 
             24        114.55       36.03 
             25        118.94       38.43 
             26        123.21       41.03 
             27        127.35       43.83 
             28        131.36       46.82 
             29        131.55       46.98 
 
          Circle Center At X =   65.7 ; Y =  130.6  and Radius,  106.4 
 
 
                ***     1.739   *** 
 
 
               Individual data on the    46  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.2    716.6     0.0     0.0      0.0     0.0   121.8     0.0     0.0 
   2      3.8   1849.4     0.0     0.0      0.0     0.0   314.4     0.0     0.0 
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   3      0.5    310.3     0.0     5.0      0.0     0.0    52.7     0.0     0.0 
   4      4.4   3533.7     0.0   453.8      0.0     0.0   600.7     0.0     0.0 
   5      4.5   4830.0     0.0  1150.4      0.0     0.0   821.1     0.0     0.0 
   6      4.6   6051.3     0.0  1780.8      0.0     0.0  1028.7     0.0     0.0 
   7      4.7   7180.4     0.0  2343.5      0.0     0.0  1220.7     0.0     0.0 
   8      4.8   8201.3     0.0  2837.2      0.0     0.0  1394.2     0.0     0.0 
   9      4.8   9100.0     0.0  3260.9      0.0     0.0  1547.0     0.0     0.0 
  10      4.9   9864.0     0.0  3613.6      0.0     0.0  1676.9     0.0     0.0 
  11      3.5   7279.4     0.0  2696.8      0.0     0.0  1237.5     0.0     0.0 
  12      0.0     21.7     0.0     8.0      0.0     0.0     3.7     0.0     0.0 
  13      1.5   3255.8     0.0  1189.7      0.0     0.0   553.5     0.0     0.0 
  14      0.5   1143.0     0.0   416.5      0.0     0.0   194.3     0.0     0.0 
  15      0.0     26.8     0.0     8.1      0.0     0.0     4.5     0.0     0.0 
  16      3.0   9409.3     0.0  2459.1      0.0     0.0  1599.6     0.0     0.0 
  17      0.0     30.7     0.0     8.3      0.0     0.0     5.2     0.0     0.0 
  18      1.4   4389.4     0.0  1211.2      0.0     0.0   746.2     0.0     0.0 
  19      5.0  16636.0     0.0  4238.9      0.0     0.0  2828.1     0.0     0.0 
  20      5.0  18870.2     0.0  4301.6      0.0     0.0  3207.9     0.0     0.0 
  21      2.1   8365.8     0.0  1770.5      0.0     0.0  1422.2     0.0     0.0 
  22      0.0     40.3     0.0     8.6      0.0     0.0     6.8     0.0     0.0 
  23      0.0     82.2     0.0    17.2      0.0     0.0    14.0     0.0     0.0 
  24      2.9  12564.5     0.0  2494.6      0.0     0.0  2136.0     0.0   698.9 
  25      5.0  21335.6     0.0  4207.1      0.0     0.0  3627.1     0.0  1196.4 
  26      5.0  20897.3     0.0  4050.2      0.0     0.0  3552.5     0.0  1190.7 
  27      2.1   8756.4     0.0  1669.7      0.0     0.0  1488.6     0.0   506.7 
  28      2.8  11711.2     0.0  2150.8      0.0     0.0  1990.9     0.0   675.7 
  29      3.7  15587.3     0.0  2687.1      0.0     0.0  2649.8     0.0   884.3 
  30      1.2   5052.3     0.0   831.6      0.0     0.0   858.9     0.0   287.3 
  31      4.8  19198.1     0.0  3145.3      0.0     0.0  3263.7     0.0  1158.0 
  32      4.8  17001.4     0.0  2701.2      0.0     0.0  2890.2     0.0  1142.0 
  33      4.7  14716.7     0.0  2187.4      0.0     0.0  2501.8     0.0  1123.4 
  34      4.6  12367.8     0.0  1605.0      0.0     0.0  2102.5     0.0  1102.3 
  35      2.4   5698.8     0.0   604.5      0.0     0.0   968.8     0.0   587.0 
  36      2.0   4380.4     0.0   350.8      0.0     0.0   744.7     0.0   491.9 
  37      3.6   7036.9     0.0   251.8      0.0     0.0  1196.3     0.0   863.9 
  38      0.8   1423.8     0.0     0.0      0.0     0.0   242.0     0.0   189.1 
  39      4.3   6888.9     0.0     0.0      0.0     0.0  1171.1     0.0  1024.8 
  40      4.1   5259.1     0.0     0.0      0.0     0.0   894.1     0.0   994.3 
  41      0.1    162.6     0.0     0.0      0.0     0.0    27.6     0.0    36.0 
  42      0.0      9.4     0.0     0.0      0.0     0.0     1.6     0.0     0.0 
  43      0.0      7.6     0.0     0.0      0.0     0.0     1.3     0.0     0.0 
  44      0.0      6.7     0.0     0.0      0.0     0.0     1.1     0.0     0.0 
  45      3.8   1266.8     0.0     0.0      0.0     0.0   215.3     0.0     0.0 
  46      0.2      3.2     0.0     0.0      0.0     0.0     0.5     0.0     0.0 
 
          Failure Surface Specified By 28 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          8.54       43.00 
              2         12.74       40.28 
              3         17.06       37.76 
              4         21.49       35.45 
              5         26.03       33.34 
              6         30.66       31.46 
              7         35.37       29.80 
              8         40.16       28.36 
              9         45.01       27.15 
             10         49.92       26.17 
             11         54.86       25.42 
             12         59.83       24.91 
             13         64.83       24.64 
             14         69.83       24.60 
             15         74.82       24.79 
             16         79.80       25.23 
             17         84.76       25.89 
             18         89.68       26.80 
             19         94.55       27.93 
             20         99.36       29.29 
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             21        104.10       30.88 
             22        108.76       32.69 
             23        113.33       34.72 
             24        117.80       36.96 
             25        122.16       39.41 
             26        126.39       42.06 
             27        130.50       44.92 
             28        132.55       46.49 
 
          Circle Center At X =   68.1 ; Y =  130.2  and Radius,  105.6 
 
 
                ***     1.779   *** 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.32       43.00 
              2         18.45       40.18 
              3         22.72       37.57 
              4         27.11       35.19 
              5         31.63       33.04 
              6         36.25       31.13 
              7         40.96       29.46 
              8         45.76       28.04 
              9         50.62       26.87 
             10         55.53       25.96 
             11         60.49       25.30 
             12         65.47       24.90 
             13         70.47       24.76 
             14         75.47       24.88 
             15         80.46       25.27 
             16         85.41       25.90 
             17         90.33       26.80 
             18         95.20       27.95 
             19        100.00       29.35 
             20        104.72       31.00 
             21        109.35       32.90 
             22        113.87       35.03 
             23        118.28       37.39 
             24        122.55       39.98 
             25        126.69       42.79 
             26        130.67       45.81 
             27        131.87       46.82 
 
          Circle Center At X =   70.7 ; Y =  120.9  and Radius,   96.1 
 
 
                ***     1.786   *** 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         10.30       43.00 
              2         14.52       40.31 
              3         18.86       37.83 
              4         23.31       35.56 
              5         27.87       33.51 
              6         32.53       31.68 
              7         37.26       30.08 
              8         42.07       28.71 
              9         46.94       27.57 
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             10         51.86       26.67 
             11         56.81       26.01 
             12         61.80       25.58 
             13         66.79       25.40 
             14         71.79       25.46 
             15         76.78       25.77 
             16         81.75       26.31 
             17         86.69       27.09 
             18         91.59       28.11 
             19         96.43       29.37 
             20        101.20       30.85 
             21        105.90       32.57 
             22        110.50       34.51 
             23        115.01       36.67 
             24        119.41       39.05 
             25        123.69       41.64 
             26        127.84       44.43 
             27        131.38       47.07 
 
          Circle Center At X =   68.0 ; Y =  128.9  and Radius,  103.5 
 
 
                ***     1.796   *** 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         15.83       43.00 
              2         19.88       40.06 
              3         24.08       37.36 
              4         28.43       34.89 
              5         32.91       32.68 
              6         37.51       30.71 
              7         42.21       29.01 
              8         47.00       27.57 
              9         51.86       26.40 
             10         56.78       25.51 
             11         61.74       24.90 
             12         66.73       24.56 
             13         71.73       24.50 
             14         76.73       24.73 
             15         81.70       25.23 
             16         86.64       26.01 
             17         91.53       27.07 
             18         96.35       28.39 
             19        101.09       29.99 
             20        105.73       31.85 
             21        110.26       33.96 
             22        114.66       36.33 
             23        118.93       38.94 
             24        123.04       41.78 
             25        126.99       44.85 
             26        130.21       47.66 
 
          Circle Center At X =   70.2 ; Y =  113.7  and Radius,   89.2 
 
 
                ***     1.810   *** 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         13.57       43.00 
              2         17.69       40.17 
              3         21.94       37.54 
              4         26.33       35.13 
              5         30.82       32.95 
              6         35.42       30.99 
              7         40.12       29.27 
              8         44.89       27.78 
              9         49.74       26.54 
             10         54.63       25.54 
             11         59.58       24.79 
             12         64.55       24.28 
             13         69.55       24.03 
             14         74.55       24.02 
             15         79.54       24.27 
             16         84.51       24.77 
             17         89.46       25.51 
             18         94.36       26.50 
             19         99.20       27.74 
             20        103.98       29.22 
             21        108.68       30.94 
             22        113.28       32.88 
             23        117.78       35.06 
             24        122.17       37.46 
             25        126.43       40.08 
             26        130.55       42.91 
             27        134.18       45.67 
 
          Circle Center At X =   72.1 ; Y =  123.7  and Radius,   99.7 
 
 
                ***     1.811   *** 
 
1 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          5.53       43.00 
              2          9.79       40.38 
              3         14.15       37.94 
              4         18.62       35.69 
              5         23.18       33.64 
              6         27.82       31.78 
              7         32.54       30.12 
              8         37.32       28.67 
              9         42.16       27.43 
             10         47.05       26.39 
             11         51.98       25.56 
             12         56.95       24.95 
             13         61.93       24.55 
             14         66.93       24.36 
             15         71.93       24.39 
             16         76.92       24.63 
             17         81.90       25.09 
             18         86.86       25.75 
             19         91.78       26.64 
             20         96.66       27.73 
             21        101.48       29.03 
             22        106.25       30.53 
             23        110.95       32.24 
             24        115.57       34.15 
             25        120.11       36.25 
             26        124.55       38.55 
             27        128.89       41.04 
             28        133.12       43.70 
             29        135.21       45.15 
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          Circle Center At X =   68.8 ; Y =  140.9  and Radius,  116.6 
 
 
                ***     1.820   *** 
 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          2.76       43.00 
              2          7.08       40.47 
              3         11.49       38.12 
              4         16.00       35.95 
              5         20.59       33.97 
              6         25.26       32.18 
              7         29.99       30.58 
              8         34.79       29.18 
              9         39.64       27.97 
             10         44.54       26.96 
             11         49.48       26.16 
             12         54.44       25.55 
             13         59.42       25.15 
             14         64.42       24.95 
             15         69.42       24.96 
             16         74.41       25.18 
             17         79.40       25.59 
             18         84.36       26.21 
             19         89.29       27.03 
             20         94.18       28.06 
             21         99.03       29.28 
             22        103.83       30.70 
             23        108.56       32.31 
             24        113.22       34.12 
             25        117.81       36.12 
             26        122.31       38.30 
             27        126.71       40.66 
             28        131.02       43.20 
             29        134.55       45.49 
 
          Circle Center At X =   66.7 ; Y =  147.2  and Radius,  122.3 
 
 
                ***     1.828   *** 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         12.56       43.00 
              2         16.63       40.09 
              3         20.85       37.41 
              4         25.21       34.96 
              5         29.69       32.75 
              6         34.30       30.79 
              7         39.00       29.09 
              8         43.78       27.64 
              9         48.64       26.46 
             10         53.56       25.54 
             11         58.51       24.90 
             12         63.50       24.52 
             13         68.50       24.42 
             14         73.50       24.59 
             15         78.48       25.04 
             16         83.42       25.75 
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             17         88.33       26.74 
             18         93.17       27.99 
             19         97.93       29.50 
             20        102.61       31.27 
             21        107.18       33.29 
             22        111.64       35.56 
             23        115.96       38.07 
             24        120.14       40.81 
             25        124.17       43.78 
             26        128.03       46.96 
             27        129.29       48.12 
 
          Circle Center At X =   67.9 ; Y =  116.0  and Radius,   91.6 
 
 
                ***     1.828   *** 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         22.11       43.00 
              2         26.14       40.03 
              3         30.33       37.31 
              4         34.68       34.85 
              5         39.17       32.64 
              6         43.78       30.71 
              7         48.50       29.05 
              8         53.31       27.68 
              9         58.19       26.60 
             10         63.12       25.81 
             11         68.10       25.31 
             12         73.10       25.12 
             13         78.09       25.22 
             14         83.08       25.61 
             15         88.03       26.30 
             16         92.93       27.29 
             17         97.77       28.57 
             18        102.52       30.13 
             19        107.17       31.97 
             20        111.70       34.08 
             21        116.09       36.46 
             22        120.34       39.10 
             23        124.42       41.99 
             24        128.33       45.11 
             25        130.81       47.36 
 
          Circle Center At X =   73.9 ; Y =  109.1  and Radius,   84.0 
 
 
                ***     1.842   *** 
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                     Y            A     X     I     S            F     T 
 
 
                     0.00     18.19     36.38     54.56     72.75     90.94 
 
          X      0.00 +---------+--*------+*--*-----+---------+---------+ 
                      -                     . 8                           
                      -                   . 8.1                           
                      -                   ..1.2                           
                      -                 ...82.6                           
                      -                ...814.3                           
                18.19 +              ....1723..                           
                      -              ...12.35.0                           
                      -             ....7945...                           
                      -           .....123..0..                           
                      -           .....23..0...                           
                      -          .....1450.....                           
          A     36.38 +         .....123.......                           
                      -         .....82.0......                           
                      -        ......130.......                           
                      -        .....12.........                           
                      -       ......250......**                           
                      -       ......13........*  *                        
          X     54.56 +       ......20.......*.  *                        
                      -      .......10..........                          
                      -      ......12.............                        
                      -      ......62...............                      
                      -      ......13.................                    
                      -      ......62..............*..*..   * */1         
          I     72.75 +      ......14..........................           
                      -      ......61..........................           
                      -      ......62..........................           
                      -      .......1..........................           
                      -      .......1..............*...........           
                      -      .......54.........................           
          S     90.94 +      .......61..............*..........           
                      -      ........2.........................           
                      -       .......71........................           
                      -       .......621.......................           
                      -        .......62......................            
                      -        ........31.....................            
               109.13 +         .......621....................            
                      -         ........629...*...............            
                      -          ........319..................            
                      -           .......621..................            
                      -            .......762.................            
                      -             .......7.19...............            
          F    127.31 +             ........62*59*........*..*1/          
                      -              ........7621.                        
                      -               ........762                         
                      -                ........7                          
                      -                  ......                           
                      -                   ....                            
          T    145.50 +            *       **                             
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W1 W1

L1
L2bc

de fg hij
a

# FS
a 1.82
b 1.83
c 1.83
d 1.84
e 1.84
f 1.84
g 1.84
h 1.84
i 1.85
j 1.85

Soil
Desc.

Pavement
LW Fill

NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
85.0
30.0

125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
85.0
30.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
200.0

1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf
L2 240 psf

PCSTABL5M/si  FSmin=1.82
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              01:11PM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:rw1299 & 1300 at st 1309+36_static.in                                       
          Output Filename:          N:rw1299 & 1300 at st 1309+36_static.OUT                                      
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1299 & 1300 at st 1309+36_static.PLT                                      
 
 
 
 
          PROBLEM DESCRIPTION   Wall RW1300                              
                                at St "H" 1309+36_Static                 
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             18 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      48.00      51.00      48.00        3 
              2         51.00      48.00      68.00      57.00        3 
              3         68.00      57.00      68.01      72.00        2 
              4         68.01      72.00      68.02      77.00        1 
              5         68.02      77.00     120.00      77.00        1 
              6        120.00      77.00     140.00      77.00        3 
              7        140.00      77.00     195.00      73.00        3 
              8        195.00      73.00     220.00      67.00        3 
              9         68.01      72.00     119.99      72.00        2 
             10        119.99      72.00     120.00      77.00        3 
             11         67.99      50.00      68.00      57.00        2 
             12         67.99      50.00      83.00      50.00        3 
             13         83.00      50.00      83.01      53.00        3 
             14         83.01      53.00     109.00      66.00        3 
             15        109.00      66.00     119.98      66.00        3 
             16        119.98      66.00     119.99      72.00        3 
             17          0.00      36.00     220.00      36.00        4 
             18          0.00      22.00     220.00      22.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     200.0     30.0    0.00       0.0      1 
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            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        220.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              2 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.02       140.00        240.0          0.0 
            2         140.01       195.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   0.00 ft. 
                                       and  X =  50.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.02 ft. 
                                      and   X = 220.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
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          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         20.60       48.00 
              2         24.14       44.46 
              3         27.88       41.15 
              4         31.82       38.07 
              5         35.93       35.23 
              6         40.21       32.64 
              7         44.64       30.32 
              8         49.20       28.27 
              9         53.88       26.49 
             10         58.65       25.01 
             11         63.50       23.81 
             12         68.42       22.91 
             13         73.39       22.31 
             14         78.38       22.01 
             15         83.38       22.01 
             16         88.37       22.31 
             17         93.33       22.92 
             18         98.25       23.82 
             19        103.10       25.02 
             20        107.88       26.51 
             21        112.55       28.28 
             22        117.11       30.34 
             23        121.54       32.66 
             24        125.81       35.25 
             25        129.93       38.09 
             26        133.86       41.18 
             27        137.60       44.49 
             28        141.14       48.03 
             29        144.45       51.78 
             30        147.53       55.71 
             31        150.37       59.83 
             32        152.96       64.11 
             33        155.28       68.54 
             34        157.33       73.10 
             35        158.30       75.67 
 
          Circle Center At X =   80.9 ; Y =  104.7  and Radius,   82.8 
 
 
                ***     1.815   *** 
 
 
 
 
               Individual data on the    49  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.7   2429.5     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      3.9   4129.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      3.0   4104.7     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      1.1   1733.5     0.0    32.9      0.0     0.0     0.0     0.0     0.0 
   6      4.3   7480.1     0.0   644.8      0.0     0.0     0.0     0.0     0.0 
   7      4.4   9043.6     0.0  1410.6      0.0     0.0     0.0     0.0     0.0 
   8      4.6  10510.4     0.0  2093.0      0.0     0.0     0.0     0.0     0.0 
   9      1.8   4443.2     0.0   969.7      0.0     0.0     0.0     0.0     0.0 
  10      2.9   7679.7     0.0  1719.7      0.0     0.0     0.0     0.0     0.0 
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  11      4.8  14695.0     0.0  3197.8      0.0     0.0     0.0     0.0     0.0 
  12      4.9  17272.6     0.0  3616.2      0.0     0.0     0.0     0.0     0.0 
  13      4.5  17886.7     0.0  3584.8      0.0     0.0     0.0     0.0     0.0 
  14      0.0     38.5     0.0     8.3      0.0     0.0     0.0     0.0     0.0 
  15      0.0     37.5     0.0     8.3      0.0     0.0     0.0     0.0     0.0 
  16      0.0     41.8     0.0     8.3      0.0     0.0     0.0     0.0     0.0 
  17      0.4   1773.4     0.0   333.6      0.0     0.0     0.0     0.0    96.7 
  18      5.0  22047.3     0.0  4177.4      0.0     0.0     0.0     0.0  1191.3 
  19      5.0  22438.5     0.0  4318.2      0.0     0.0     0.0     0.0  1197.8 
  20      4.6  20864.8     0.0  4035.3      0.0     0.0     0.0     0.0  1109.4 
  21      0.0     46.6     0.0     8.7      0.0     0.0     0.0     0.0     2.4 
  22      0.4   1767.0     0.0   320.9      0.0     0.0     0.0     0.0    88.2 
  23      5.0  24537.6     0.0  4317.4      0.0     0.0     0.0     0.0  1197.8 
  24      5.0  25306.3     0.0  4175.8      0.0     0.0     0.0     0.0  1191.2 
  25      4.9  25784.0     0.0  3940.7      0.0     0.0     0.0     0.0  1180.3 
  26      4.9  25966.3     0.0  3613.0      0.0     0.0     0.0     0.0  1165.0 
  27      4.8  25854.0     0.0  3193.8      0.0     0.0     0.0     0.0  1145.5 
  28      1.1   6111.3     0.0   695.5      0.0     0.0     0.0     0.0   269.5 
  29      3.6  19042.6     0.0  1989.1      0.0     0.0     0.0     0.0   852.3 
  30      4.6  23513.3     0.0  2087.4      0.0     0.0     0.0     0.0  1094.1 
  31      2.9  14188.9     0.0   993.1      0.0     0.0     0.0     0.0   688.8 
  32      0.0     51.4     0.0     2.9      0.0     0.0     0.0     0.0     2.4 
  33      0.0     55.2     0.0     2.9      0.0     0.0     0.0     0.0     2.4 
  34      1.5   8564.8     0.0   405.3      0.0     0.0     0.0     0.0   368.8 
  35      4.3  22973.4     0.0   637.7      0.0     0.0     0.0     0.0  1026.7 
  36      1.1   5610.9     0.0    30.9      0.0     0.0     0.0     0.0   260.5 
  37      3.0  15124.9     0.0     0.0      0.0     0.0     0.0     0.0   726.8 
  38      3.9  18377.2     0.0     0.0      0.0     0.0     0.0     0.0   944.3 
  39      3.7  15976.3     0.0     0.0      0.0     0.0     0.0     0.0   897.9 
  40      2.4   9376.5     0.0     0.0      0.0     0.0     0.0     0.0   575.1 
  41      0.0     37.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
  42      1.1   4157.7     0.0     0.0      0.0     0.0     0.0     0.0   270.7 
  43      3.3  11139.9     0.0     0.0      0.0     0.0     0.0     0.0   795.3 
  44      3.1   8790.3     0.0     0.0      0.0     0.0     0.0     0.0   739.6 
  45      2.8   6590.9     0.0     0.0      0.0     0.0     0.0     0.0   681.2 
  46      2.6   4581.6     0.0     0.0      0.0     0.0     0.0     0.0   620.3 
  47      2.3   2799.8     0.0     0.0      0.0     0.0     0.0     0.0   557.1 
  48      2.0   1279.9     0.0     0.0      0.0     0.0     0.0     0.0   491.9 
  49      1.0    160.6     0.0     0.0      0.0     0.0     0.0     0.0   233.5 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         17.34       48.00 
              2         20.94       44.53 
              3         24.73       41.28 
              4         28.71       38.25 
              5         32.86       35.46 
              6         37.16       32.91 
              7         41.60       30.61 
              8         46.17       28.58 
              9         50.85       26.82 
             10         55.63       25.33 
             11         60.48       24.12 
             12         65.39       23.19 
             13         70.35       22.55 
             14         75.34       22.20 
             15         80.34       22.14 
             16         85.33       22.37 
             17         90.30       22.89 
             18         95.24       23.70 
             19        100.12       24.79 
             20        104.93       26.16 
             21        109.65       27.81 
             22        114.26       29.73 
             23        118.76       31.92 
             24        123.12       34.36 
             25        127.34       37.05 
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             26        131.39       39.98 
             27        135.26       43.14 
             28        138.95       46.52 
             29        142.43       50.11 
             30        145.69       53.90 
             31        148.74       57.86 
             32        151.54       62.00 
             33        154.11       66.29 
             34        156.42       70.73 
             35        158.46       75.29 
             36        158.60       75.65 
 
          Circle Center At X =   78.9 ; Y =  108.3  and Radius,   86.1 
 
 
                ***     1.830   *** 
 
 
 
1 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.14       48.00 
              2         30.70       44.49 
              3         34.47       41.21 
              4         38.44       38.17 
              5         42.60       35.39 
              6         46.92       32.87 
              7         51.39       30.63 
              8         55.99       28.67 
              9         60.70       27.01 
             10         65.51       25.64 
             11         70.40       24.58 
             12         75.34       23.82 
             13         80.32       23.38 
             14         85.32       23.25 
             15         90.31       23.43 
             16         95.29       23.93 
             17        100.22       24.73 
             18        105.10       25.84 
             19        109.89       27.26 
             20        114.59       28.97 
             21        119.17       30.98 
             22        123.62       33.26 
             23        127.91       35.83 
             24        132.04       38.65 
             25        135.98       41.73 
             26        139.72       45.05 
             27        143.24       48.59 
             28        146.54       52.35 
             29        149.59       56.31 
             30        152.39       60.46 
             31        154.93       64.77 
             32        157.19       69.23 
             33        159.16       73.82 
             34        159.79       75.56 
 
          Circle Center At X =   84.9 ; Y =  103.0  and Radius,   79.8 
 
 
                ***     1.834   *** 
 
 
 
 
          Failure Surface Specified By 34 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         21.11       48.00 
              2         24.64       44.46 
              3         28.39       41.16 
              4         32.34       38.09 
              5         36.47       35.28 
              6         40.77       32.73 
              7         45.23       30.45 
              8         49.81       28.46 
              9         54.51       26.75 
             10         59.31       25.35 
             11         64.19       24.24 
             12         69.12       23.45 
             13         74.10       22.96 
             14         79.10       22.78 
             15         84.09       22.92 
             16         89.07       23.37 
             17         94.02       24.13 
             18         98.90       25.20 
             19        103.71       26.57 
             20        108.42       28.24 
             21        113.02       30.20 
             22        117.49       32.45 
             23        121.81       34.96 
             24        125.96       37.75 
             25        129.93       40.79 
             26        133.71       44.07 
             27        137.27       47.58 
             28        140.60       51.30 
             29        143.70       55.23 
             30        146.54       59.34 
             31        149.13       63.62 
             32        151.43       68.06 
             33        153.46       72.63 
             34        154.69       75.93 
 
          Circle Center At X =   79.4 ; Y =  102.7  and Radius,   79.9 
 
 
                ***     1.837   *** 
 
 
 
1 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         24.62       48.00 
              2         28.17       44.48 
              3         31.94       41.19 
              4         35.90       38.14 
              5         40.05       35.35 
              6         44.37       32.83 
              7         48.84       30.59 
              8         53.44       28.64 
              9         58.16       26.99 
             10         62.98       25.64 
             11         67.87       24.59 
             12         72.81       23.86 
             13         77.80       23.44 
             14         82.79       23.34 
             15         87.79       23.56 
             16         92.76       24.10 
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             17         97.69       24.95 
             18        102.55       26.11 
             19        107.33       27.57 
             20        112.01       29.34 
             21        116.56       31.40 
             22        120.98       33.75 
             23        125.24       36.37 
             24        129.32       39.25 
             25        133.21       42.39 
             26        136.90       45.77 
             27        140.36       49.38 
             28        143.59       53.20 
             29        146.57       57.21 
             30        149.28       61.41 
             31        151.73       65.77 
             32        153.89       70.28 
             33        155.77       74.91 
             34        156.07       75.83 
 
          Circle Center At X =   81.8 ; Y =  102.1  and Radius,   78.7 
 
 
                ***     1.839   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.89       48.00 
              2         31.51       44.55 
              3         35.32       41.32 
              4         39.32       38.32 
              5         43.49       35.56 
              6         47.82       33.06 
              7         52.29       30.81 
              8         56.88       28.84 
              9         61.59       27.14 
             10         66.38       25.72 
             11         71.25       24.59 
             12         76.18       23.75 
             13         81.15       23.21 
             14         86.15       22.96 
             15         91.15       23.01 
             16         96.13       23.35 
             17        101.09       23.99 
             18        106.01       24.92 
             19        110.85       26.14 
             20        115.62       27.65 
             21        120.29       29.44 
             22        124.85       31.50 
             23        129.27       33.83 
             24        133.55       36.41 
             25        137.67       39.25 
             26        141.61       42.32 
             27        145.37       45.63 
             28        148.92       49.15 
             29        152.25       52.87 
             30        155.36       56.79 
             31        158.23       60.88 
             32        160.86       65.13 
             33        163.23       69.54 
             34        165.33       74.08 
             35        165.74       75.13 
 
          Circle Center At X =   87.8 ; Y =  107.2  and Radius,   84.3 
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                ***     1.840   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         20.60       48.00 
              2         24.19       44.52 
              3         27.98       41.26 
              4         31.97       38.24 
              5         36.12       35.46 
              6         40.44       32.94 
              7         44.91       30.69 
              8         49.50       28.71 
              9         54.20       27.01 
             10         59.00       25.60 
             11         63.87       24.48 
             12         68.80       23.66 
             13         73.78       23.14 
             14         78.77       22.92 
             15         83.77       23.00 
             16         88.76       23.39 
             17         93.71       24.08 
             18         98.61       25.06 
             19        103.44       26.34 
             20        108.19       27.91 
             21        112.83       29.77 
             22        117.36       31.90 
             23        121.74       34.31 
             24        125.97       36.97 
             25        130.04       39.88 
             26        133.91       43.04 
             27        137.60       46.42 
             28        141.06       50.02 
             29        144.31       53.83 
             30        147.32       57.82 
             31        150.08       61.99 
             32        152.58       66.32 
             33        154.82       70.79 
             34        156.79       75.38 
             35        156.92       75.77 
 
          Circle Center At X =   79.9 ; Y =  105.5  and Radius,   82.6 
 
 
                ***     1.840   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.89       48.00 
              2         31.52       44.56 
              3         35.34       41.34 
              4         39.35       38.34 
              5         43.52       35.59 
              6         47.85       33.08 
              7         52.31       30.84 
              8         56.90       28.85 
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              9         61.60       27.14 
             10         66.39       25.71 
             11         71.26       24.56 
             12         76.18       23.69 
             13         81.15       23.12 
             14         86.14       22.83 
             15         91.14       22.84 
             16         96.13       23.14 
             17        101.09       23.73 
             18        106.02       24.61 
             19        110.88       25.78 
             20        115.66       27.23 
             21        120.36       28.96 
             22        124.94       30.95 
             23        129.40       33.22 
             24        133.72       35.74 
             25        137.88       38.50 
             26        141.88       41.51 
             27        145.69       44.75 
             28        149.31       48.20 
             29        152.71       51.86 
             30        155.90       55.71 
             31        158.86       59.74 
             32        161.58       63.93 
             33        164.05       68.28 
             34        166.26       72.77 
             35        167.21       75.02 
 
          Circle Center At X =   88.5 ; Y =  108.3  and Radius,   85.5 
 
 
                ***     1.841   *** 
 
 
 
1 
 
          Failure Surface Specified By 34 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         32.92       48.00 
              2         36.45       44.47 
              3         40.20       41.15 
              4         44.14       38.08 
              5         48.27       35.25 
              6         52.56       32.68 
              7         57.00       30.38 
              8         61.57       28.36 
              9         66.26       26.62 
             10         71.04       25.17 
             11         75.91       24.02 
             12         80.83       23.17 
             13         85.80       22.63 
             14         90.80       22.38 
             15         95.80       22.45 
             16        100.78       22.82 
             17        105.74       23.50 
             18        110.64       24.48 
             19        115.47       25.76 
             20        120.22       27.34 
             21        124.86       29.20 
             22        129.38       31.35 
             23        133.75       33.76 
             24        137.97       36.44 
             25        142.02       39.38 
             26        145.88       42.56 
             27        149.54       45.97 
             28        152.98       49.59 
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             29        156.19       53.43 
             30        159.16       57.45 
             31        161.88       61.64 
             32        164.34       66.00 
             33        166.52       70.50 
             34        168.35       74.94 
 
          Circle Center At X =   92.2 ; Y =  103.8  and Radius,   81.4 
 
 
                ***     1.847   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         15.83       48.00 
              2         19.39       44.49 
              3         23.16       41.21 
              4         27.12       38.15 
              5         31.25       35.34 
              6         35.55       32.78 
              7         39.99       30.48 
              8         44.56       28.45 
              9         49.24       26.71 
             10         54.02       25.24 
             11         58.88       24.07 
             12         63.81       23.18 
             13         68.77       22.60 
             14         73.76       22.31 
             15         78.76       22.33 
             16         83.75       22.64 
             17         88.72       23.25 
             18         93.63       24.16 
             19         98.49       25.36 
             20        103.26       26.85 
             21        107.93       28.63 
             22        112.49       30.68 
             23        116.92       33.00 
             24        121.20       35.58 
             25        125.32       38.42 
             26        129.26       41.49 
             27        133.01       44.80 
             28        136.56       48.33 
             29        139.88       52.06 
             30        142.98       55.99 
             31        145.84       60.09 
             32        148.44       64.36 
             33        150.78       68.78 
             34        152.86       73.33 
             35        153.88       75.99 
 
          Circle Center At X =   76.0 ; Y =  105.6  and Radius,   83.3 
 
 
                ***     1.848   *** 
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1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     27.50     55.00     82.50    110.00    137.50 
 
          X      0.00 +-------*-+--*---*--+---------+---------+---------+ 
                      -               ..                                  
                      -             ....                                  
                      -            ....0                                  
                      -           ....01                                  
                      -         .....214                                  
                27.50 +         ....2153                                  
                      -        ....21539                                  
                      -       ....21339.                                  
                      -      ....21369..                                  
                      -     ....213.9...                                  
                      -    .....1399...*.                                 
          A     55.00 +    ....219.......                                 
                      -   .....13........                                 
                      -   ....219.........                                
                      -  .....13........*..*    * */1                     
                      -  .....13...................                       
                      -  .....15...................                       
          X     82.50 + ......13........**.........                       
                      - ......15...................                       
                      - ......13...................                       
                      - ......61...................                       
                      - ......91...................                       
                      - .......32..................                       
          I    110.00 + .......815............*....                       
                      - .......912.................                       
                      - ........9120..........*.*.*                       
                      -  ........6114..............                       
                      -  ........96214.............                       
                      -  .........96314............                       
          S    137.50 +  ..........963120..........                       
                      -   ..........96.1244.......*1/2                    
                      -   ...........986611240.....                       
                      -    ............9863.115440.                       
                      -     .............986..21214                       
                      -     ...............9686..21                       
               165.00 +      .................9686                        
                      -       ...................9                        
                      -        ...................                        
                      -         ..................                        
                      -          .................                        
                      -           ................                        
          F    192.50 +            ...............                        
                      -             .............*2/                      
                      -               ...........                         
                      -                ..........                         
                      -                  .......                          
                      -                    .....                          
          T    220.00 +       *    *         .*.                          
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L2
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c de fg h

i
j

a

# FS
a 1.17
b 1.17
c 1.17
d 1.17
e 1.18
f 1.18
g 1.18
h 1.18
i 1.18
j 1.18

Soil
Desc.

Pavement
LW Fill

NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
85.0
30.0

125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
85.0
30.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
3000.0
3000.0
400.0

1000.0
2000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1
W1

Load Value
L1 240 psf
L2 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=1.17
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              01:03PM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:rw1299 & 1300 at st 1309+36_seismic.in                                      
          Output Filename:          N:rw1299 & 1300 at st 1309+36_seismic.OUT                                     
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1299 & 1300 at st 1309+36_seismic.PLT                                     
 
 
 
 
          PROBLEM DESCRIPTION   Wall RW1300                              
                                at St "H" 1309+36_Seismic                
 
 
 
 
          BOUNDARY COORDINATES 
 
              8 Top   Boundaries 
             18 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      48.00      51.00      48.00        3 
              2         51.00      48.00      68.00      57.00        3 
              3         68.00      57.00      68.01      72.00        2 
              4         68.01      72.00      68.02      77.00        1 
              5         68.02      77.00     120.00      77.00        1 
              6        120.00      77.00     140.00      77.00        3 
              7        140.00      77.00     195.00      73.00        3 
              8        195.00      73.00     220.00      67.00        3 
              9         68.01      72.00     119.99      72.00        2 
             10        119.99      72.00     120.00      77.00        3 
             11         67.99      50.00      68.00      57.00        2 
             12         67.99      50.00      83.00      50.00        3 
             13         83.00      50.00      83.01      53.00        3 
             14         83.01      53.00     109.00      66.00        3 
             15        109.00      66.00     119.98      66.00        3 
             16        119.98      66.00     119.99      72.00        3 
             17          0.00      36.00     220.00      36.00        4 
             18          0.00      22.00     220.00      22.00        5 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           5 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    85.0     85.0    3000.0      0.0    0.00       0.0      1 
            2    30.0     30.0    3000.0      0.0    0.00       0.0      1 
            3   125.0    125.0     400.0     30.0    0.00       0.0      1 
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            4   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            5   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       36.00 
              2        220.00       36.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              2 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1          68.02       140.00        240.0          0.0 
            2         140.01       195.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   0.00 ft. 
                                       and  X =  50.00 ft. 
 
 
          Each Surface Terminates Between   X =  68.02 ft. 
                                      and   X = 220.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
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           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 38 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         23.62       48.00 
              2         27.47       44.82 
              3         31.47       41.82 
              4         35.61       39.01 
              5         39.88       36.40 
              6         44.26       34.00 
              7         48.76       31.81 
              8         53.35       29.83 
              9         58.03       28.07 
             10         62.79       26.54 
             11         67.62       25.23 
             12         72.50       24.15 
             13         77.43       23.31 
             14         82.39       22.69 
             15         87.37       22.32 
             16         92.37       22.17 
             17         97.37       22.27 
             18        102.36       22.60 
             19        107.33       23.17 
             20        112.26       23.97 
             21        117.15       25.00 
             22        121.99       26.27 
             23        126.76       27.76 
             24        131.46       29.48 
             25        136.07       31.41 
             26        140.59       33.56 
             27        144.99       35.92 
             28        149.28       38.49 
             29        153.45       41.26 
             30        157.47       44.22 
             31        161.36       47.37 
             32        165.09       50.70 
             33        168.66       54.20 
             34        172.06       57.87 
             35        175.28       61.69 
             36        178.32       65.66 
             37        181.16       69.77 
             38        183.69       73.82 
 
          Circle Center At X =   92.9 ; Y =  127.9  and Radius,  105.7 
 
 
                ***     1.166   *** 
 
 
 
 
               Individual data on the    52  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
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                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.9    767.2     0.0     0.0      0.0     0.0   130.4     0.0     0.0 
   2      4.0   2342.4     0.0     0.0      0.0     0.0   398.2     0.0     0.0 
   3      4.1   3924.2     0.0     0.0      0.0     0.0   667.1     0.0     0.0 
   4      4.3   5489.0     0.0     0.0      0.0     0.0   933.1     0.0     0.0 
   5      0.7   1087.7     0.0     0.0      0.0     0.0   184.9     0.0     0.0 
   6      3.6   5908.5     0.0   259.3      0.0     0.0  1004.4     0.0     0.0 
   7      4.5   8409.3     0.0   965.5      0.0     0.0  1429.6     0.0     0.0 
   8      2.2   4620.0     0.0   711.8      0.0     0.0   785.4     0.0     0.0 
   9      2.4   5305.7     0.0   904.2      0.0     0.0   902.0     0.0     0.0 
  10      4.7  12432.5     0.0  2198.8      0.0     0.0  2113.5     0.0     0.0 
  11      4.8  15065.8     0.0  2712.5      0.0     0.0  2561.2     0.0     0.0 
  12      4.8  17632.4     0.0  3156.0      0.0     0.0  2997.5     0.0     0.0 
  13      0.4   1463.6     0.0   258.7      0.0     0.0   248.8     0.0     0.0 
  14      0.0     36.0     0.0     6.9      0.0     0.0     6.1     0.0     0.0 
  15      0.0     34.9     0.0     6.9      0.0     0.0     5.9     0.0     0.0 
  16      0.0     39.2     0.0     6.9      0.0     0.0     6.7     0.0     0.0 
  17      4.5  18795.6     0.0  3248.9      0.0     0.0  3195.3     0.0  1074.7 
  18      4.9  21226.9     0.0  3828.7      0.0     0.0  3608.6     0.0  1182.7 
  19      5.0  21810.0     0.0  4056.3      0.0     0.0  3707.7     0.0  1191.0 
  20      0.6   2713.8     0.0   510.5      0.0     0.0   461.3     0.0   146.9 
  21      0.0     45.8     0.0     8.4      0.0     0.0     7.8     0.0     2.4 
  22      4.4  21147.0     0.0  3691.8      0.0     0.0  3595.0     0.0  1047.3 
  23      5.0  25473.3     0.0  4291.5      0.0     0.0  4330.5     0.0  1199.5 
  24      5.0  26679.9     0.0  4298.6      0.0     0.0  4535.6     0.0  1199.8 
  25      5.0  27682.1     0.0  4232.0      0.0     0.0  4705.9     0.0  1197.4 
  26      5.0  28471.3     0.0  4091.8      0.0     0.0  4840.1     0.0  1192.3 
  27      1.7   9764.6     0.0  1342.2      0.0     0.0  1660.0     0.0   401.4 
  28      3.3  19024.1     0.0  2536.1      0.0     0.0  3234.1     0.0   783.1 
  29      4.9  28062.6     0.0  3591.9      0.0     0.0  4770.6     0.0  1174.1 
  30      2.8  15906.0     0.0  1936.2      0.0     0.0  2704.0     0.0   678.0 
  31      0.0     58.7     0.0     6.6      0.0     0.0    10.0     0.0     2.4 
  32      0.0     62.6     0.0     6.6      0.0     0.0    10.6     0.0     2.4 
  33      2.0  12600.3     0.0  1284.0      0.0     0.0  2142.0     0.0   478.2 
  34      4.8  29604.5     0.0  2803.6      0.0     0.0  5032.8     0.0  1145.4 
  35      4.7  28230.3     0.0  2303.3      0.0     0.0  4799.2     0.0  1127.2 
  36      4.6  26701.3     0.0  1733.8      0.0     0.0  4539.2     0.0  1106.4 
  37      3.9  21855.4     0.0   992.0      0.0     0.0  3715.4     0.0   942.8 
  38      0.0     54.5     0.0     1.9      0.0     0.0     9.3     0.0     0.0 
  39      0.6   3123.1     0.0   102.3      0.0     0.0   530.9     0.0   138.0 
  40      4.4  23137.2     0.0   392.1      0.0     0.0  3933.3     0.0  1057.6 
  41      0.1    640.5     0.0     0.3      0.0     0.0   108.9     0.0    30.2 
  42      4.2  20419.7     0.0     0.0      0.0     0.0  3471.3     0.0   999.4 
  43      4.2  18891.9     0.0     0.0      0.0     0.0  3211.6     0.0   999.3 
  44      4.0  16684.3     0.0     0.0      0.0     0.0  2836.3     0.0   966.8 
  45      3.9  14462.6     0.0     0.0      0.0     0.0  2458.6     0.0   932.1 
  46      3.7  12252.4     0.0     0.0      0.0     0.0  2082.9     0.0   895.3 
  47      3.6  10079.6     0.0     0.0      0.0     0.0  1713.5     0.0   856.5 
  48      3.4   7970.0     0.0     0.0      0.0     0.0  1354.9     0.0   815.9 
  49      3.2   5949.2     0.0     0.0      0.0     0.0  1011.4     0.0   773.3 
  50      3.0   4042.5     0.0     0.0      0.0     0.0   687.2     0.0   729.1 
  51      2.8   2274.0     0.0     0.0      0.0     0.0   386.6     0.0   683.2 
  52      2.5    668.9     0.0     0.0      0.0     0.0   113.7     0.0   606.9 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         21.11       48.00 
              2         25.15       45.05 
              3         29.30       42.27 
              4         33.56       39.66 
              5         37.92       37.21 
              6         42.38       34.94 
              7         46.92       32.85 
              8         51.54       30.95 
              9         56.24       29.23 
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             10         61.00       27.70 
             11         65.82       26.35 
             12         70.68       25.20 
             13         75.59       24.25 
             14         80.53       23.49 
             15         85.50       22.93 
             16         90.49       22.57 
             17         95.48       22.41 
             18        100.48       22.44 
             19        105.48       22.68 
             20        110.46       23.11 
             21        115.42       23.74 
             22        120.35       24.57 
             23        125.24       25.59 
             24        130.09       26.81 
             25        134.89       28.22 
             26        139.63       29.82 
             27        144.30       31.61 
             28        148.89       33.58 
             29        153.41       35.73 
             30        157.83       38.06 
             31        162.16       40.57 
             32        166.38       43.25 
             33        170.49       46.09 
             34        174.49       49.09 
             35        178.37       52.25 
             36        182.11       55.56 
             37        185.72       59.02 
             38        189.19       62.62 
             39        192.52       66.36 
             40        195.69       70.22 
             41        197.36       72.43 
 
          Circle Center At X =   97.1 ; Y =  147.9  and Radius,  125.6 
 
 
                ***     1.169   *** 
 
 
 
1 
 
          Failure Surface Specified By 37 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.64       48.00 
              2         31.37       44.67 
              3         35.27       41.54 
              4         39.32       38.62 
              5         43.53       35.91 
              6         47.87       33.43 
              7         52.33       31.17 
              8         56.91       29.16 
              9         61.58       27.38 
             10         66.34       25.85 
             11         71.18       24.58 
             12         76.07       23.55 
             13         81.01       22.78 
             14         85.98       22.28 
             15         90.98       22.03 
             16         95.98       22.04 
             17        100.97       22.32 
             18        105.94       22.85 
             19        110.88       23.65 
             20        115.77       24.70 
             21        120.59       26.00 
             22        125.35       27.56 
             23        130.01       29.36 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1300_1299\Analysis\Slope Stability\rw1299 & 1300 at st 1309+36_seismic.doc 

             24        134.57       31.40 
             25        139.02       33.68 
             26        143.35       36.19 
             27        147.54       38.92 
             28        151.58       41.86 
             29        155.46       45.02 
             30        159.17       48.37 
             31        162.70       51.91 
             32        166.05       55.62 
             33        169.19       59.51 
             34        172.12       63.56 
             35        174.84       67.76 
             36        177.34       72.09 
             37        178.42       74.21 
 
          Circle Center At X =   93.2 ; Y =  117.7  and Radius,   95.7 
 
 
                ***     1.173   *** 
 
 
 
 
          Failure Surface Specified By 40 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         11.81       48.00 
              2         15.79       44.97 
              3         19.89       42.11 
              4         24.11       39.43 
              5         28.44       36.93 
              6         32.87       34.61 
              7         37.39       32.48 
              8         42.00       30.55 
              9         46.69       28.81 
             10         51.45       27.27 
             11         56.27       25.94 
             12         61.14       24.81 
             13         66.05       23.89 
             14         71.00       23.17 
             15         75.98       22.67 
             16         80.97       22.38 
             17         85.97       22.29 
             18         90.97       22.43 
             19         95.95       22.77 
             20        100.92       23.32 
             21        105.86       24.08 
             22        110.77       25.05 
             23        115.63       26.23 
             24        120.43       27.61 
             25        125.18       29.19 
             26        129.85       30.98 
             27        134.44       32.96 
             28        138.94       35.13 
             29        143.35       37.49 
             30        147.66       40.03 
             31        151.85       42.76 
             32        155.92       45.65 
             33        159.87       48.72 
             34        163.68       51.96 
             35        167.36       55.35 
             36        170.89       58.89 
             37        174.26       62.58 
             38        177.47       66.41 
             39        180.52       70.37 
             40        182.99       73.87 
 
          Circle Center At X =   85.4 ; Y =  140.4  and Radius,  118.1 
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                ***     1.174   *** 
 
 
 
1 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         10.05       48.00 
              2         14.06       45.01 
              3         18.19       42.19 
              4         22.43       39.54 
              5         26.77       37.07 
              6         31.22       34.77 
              7         35.75       32.67 
              8         40.37       30.75 
              9         45.06       29.02 
             10         49.82       27.48 
             11         54.64       26.15 
             12         59.50       25.01 
             13         64.42       24.07 
             14         69.36       23.34 
             15         74.33       22.81 
             16         79.32       22.48 
             17         84.32       22.36 
             18         89.32       22.45 
             19         94.31       22.74 
             20         99.29       23.23 
             21        104.24       23.93 
             22        109.16       24.83 
             23        114.03       25.94 
             24        118.86       27.24 
             25        123.63       28.74 
             26        128.33       30.43 
             27        132.96       32.32 
             28        137.51       34.40 
             29        141.97       36.66 
             30        146.34       39.10 
             31        150.59       41.72 
             32        154.74       44.51 
             33        158.77       47.47 
             34        162.68       50.59 
             35        166.45       53.88 
             36        170.08       57.31 
             37        173.57       60.89 
             38        176.92       64.61 
             39        180.10       68.46 
             40        183.12       72.45 
             41        184.06       73.80 
 
          Circle Center At X =   84.8 ; Y =  144.0  and Radius,  121.6 
 
 
                ***     1.177   *** 
 
 
 
 
          Failure Surface Specified By 41 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         27.14       48.00 
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              2         31.17       45.04 
              3         35.32       42.25 
              4         39.58       39.63 
              5         43.93       37.18 
              6         48.39       34.91 
              7         52.93       32.82 
              8         57.55       30.91 
              9         62.25       29.19 
             10         67.01       27.67 
             11         71.83       26.33 
             12         76.69       25.19 
             13         81.60       24.24 
             14         86.55       23.49 
             15         91.52       22.94 
             16         96.51       22.60 
             17        101.50       22.45 
             18        106.50       22.50 
             19        111.50       22.75 
             20        116.48       23.21 
             21        121.43       23.86 
             22        126.36       24.72 
             23        131.25       25.77 
             24        136.09       27.01 
             25        140.88       28.45 
             26        145.61       30.08 
             27        150.26       31.90 
             28        154.84       33.90 
             29        159.34       36.09 
             30        163.74       38.46 
             31        168.05       41.00 
             32        172.25       43.71 
             33        176.34       46.59 
             34        180.31       49.63 
             35        184.15       52.83 
             36        187.87       56.17 
             37        191.44       59.67 
             38        194.87       63.31 
             39        198.16       67.08 
             40        201.28       70.98 
             41        201.61       71.41 
 
          Circle Center At X =  102.7 ; Y =  146.9  and Radius,  124.4 
 
 
                ***     1.178   *** 
 
 
 
1 
 
          Failure Surface Specified By 43 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         14.82       48.00 
              2         18.98       45.22 
              3         23.23       42.58 
              4         27.56       40.09 
              5         31.99       37.76 
              6         36.49       35.59 
              7         41.07       33.57 
              8         45.71       31.72 
              9         50.42       30.04 
             10         55.18       28.52 
             11         59.99       27.16 
             12         64.85       25.98 
             13         69.75       24.97 
             14         74.68       24.14 
             15         79.64       23.48 
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             16         84.61       22.99 
             17         89.60       22.68 
             18         94.60       22.55 
             19         99.60       22.59 
             20        104.60       22.81 
             21        109.58       23.20 
             22        114.55       23.77 
             23        119.49       24.51 
             24        124.41       25.43 
             25        129.29       26.52 
             26        134.13       27.78 
             27        138.92       29.21 
             28        143.65       30.81 
             29        148.33       32.57 
             30        152.95       34.50 
             31        157.49       36.59 
             32        161.95       38.84 
             33        166.34       41.24 
             34        170.64       43.80 
             35        174.84       46.51 
             36        178.95       49.36 
             37        182.95       52.36 
             38        186.84       55.49 
             39        190.62       58.76 
             40        194.29       62.16 
             41        197.83       65.69 
             42        201.25       69.35 
             43        202.80       71.13 
 
          Circle Center At X =   95.9 ; Y =  164.4  and Radius,  141.9 
 
 
                ***     1.179   *** 
 
 
 
 
          Failure Surface Specified By 46 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          5.03       48.00 
              2          9.26       45.34 
              3         13.58       42.82 
              4         17.97       40.43 
              5         22.43       38.18 
              6         26.96       36.06 
              7         31.56       34.09 
              8         36.21       32.26 
              9         40.92       30.58 
             10         45.68       29.05 
             11         50.48       27.66 
             12         55.33       26.42 
             13         60.21       25.34 
             14         65.12       24.40 
             15         70.06       23.62 
             16         75.02       22.99 
             17         80.00       22.51 
             18         84.99       22.20 
             19         89.98       22.03 
             20         94.98       22.02 
             21         99.98       22.17 
             22        104.97       22.47 
             23        109.95       22.92 
             24        114.92       23.53 
             25        119.86       24.29 
             26        124.77       25.21 
             27        129.66       26.27 
             28        134.51       27.49 
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             29        139.32       28.86 
             30        144.08       30.38 
             31        148.79       32.04 
             32        153.46       33.85 
             33        158.06       35.80 
             34        162.60       37.90 
             35        167.07       40.13 
             36        171.47       42.51 
             37        175.80       45.01 
             38        180.04       47.65 
             39        184.21       50.42 
             40        188.28       53.32 
             41        192.26       56.35 
             42        196.15       59.49 
             43        199.94       62.76 
             44        203.62       66.14 
             45        207.20       69.63 
             46        207.54       69.99 
 
          Circle Center At X =   92.8 ; Y =  183.2  and Radius,  161.2 
 
 
                ***     1.180   *** 
 
 
 
1 
 
          Failure Surface Specified By 45 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1          4.52       48.00 
              2          8.73       45.30 
              3         13.02       42.74 
              4         17.40       40.31 
              5         21.85       38.03 
              6         26.37       35.90 
              7         30.96       33.91 
              8         35.61       32.07 
              9         40.31       30.39 
             10         45.07       28.86 
             11         49.88       27.48 
             12         54.73       26.26 
             13         59.61       25.19 
             14         64.53       24.29 
             15         69.48       23.54 
             16         74.44       22.96 
             17         79.42       22.54 
             18         84.42       22.27 
             19         89.42       22.17 
             20         94.42       22.24 
             21         99.41       22.46 
             22        104.40       22.84 
             23        109.37       23.39 
             24        114.32       24.10 
             25        119.24       24.97 
             26        124.13       25.99 
             27        128.99       27.18 
             28        133.81       28.52 
             29        138.58       30.01 
             30        143.30       31.66 
             31        147.96       33.46 
             32        152.57       35.42 
             33        157.10       37.52 
             34        161.57       39.76 
             35        165.96       42.15 
             36        170.28       44.68 
             37        174.50       47.35 
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             38        178.64       50.16 
             39        182.69       53.09 
             40        186.64       56.16 
             41        190.49       59.35 
             42        194.23       62.67 
             43        197.86       66.10 
             44        201.38       69.65 
             45        202.76       71.14 
 
          Circle Center At X =   90.0 ; Y =  176.5  and Radius,  154.4 
 
 
                ***     1.181   *** 
 
 
 
 
          Failure Surface Specified By 44 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         15.33       48.00 
              2         19.53       45.30 
              3         23.83       42.73 
              4         28.20       40.31 
              5         32.65       38.03 
              6         37.17       35.89 
              7         41.75       33.90 
              8         46.40       32.06 
              9         51.11       30.37 
             10         55.87       28.83 
             11         60.67       27.44 
             12         65.52       26.21 
             13         70.40       25.14 
             14         75.32       24.23 
             15         80.26       23.48 
             16         85.22       22.88 
             17         90.21       22.45 
             18         95.20       22.17 
             19        100.20       22.06 
             20        105.20       22.11 
             21        110.19       22.32 
             22        115.18       22.69 
             23        120.15       23.23 
             24        125.10       23.92 
             25        130.03       24.77 
             26        134.93       25.78 
             27        139.79       26.95 
             28        144.61       28.27 
             29        149.38       29.75 
             30        154.11       31.38 
             31        158.78       33.17 
             32        163.39       35.10 
             33        167.94       37.18 
             34        172.42       39.41 
             35        176.82       41.78 
             36        181.14       44.29 
             37        185.38       46.94 
             38        189.54       49.72 
             39        193.60       52.64 
             40        197.56       55.68 
             41        201.43       58.86 
             42        205.19       62.15 
             43        208.84       65.57 
             44        212.16       68.88 
 
          Circle Center At X =  101.2 ; Y =  177.0  and Radius,  155.0 
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                ***     1.181   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     27.50     55.00     82.50    110.00    137.50 
 
          X      0.00 +-------*-+--*---*--+---------+---------+---------+ 
                      -               .8                                  
                      -             ..85                                  
                      -            ...44                                  
                      -           ...47.                                  
                      -         ....4721                                  
                27.50 +         ...4.213                                  
                      -        ...84213.                                  
                      -       ....4713..                                  
                      -      ....4713...                                  
                      -     ....451.6...                                  
                      -    .....4216...*.                                 
          A     55.00 +    ....4516......                                 
                      -   .....416.......                                 
                      -   .....316........                                
                      -  .....416.......*..*    * */1                     
                      -  .....516..................                       
                      -  .....13...................                       
          X     82.50 + ......12........**.........                       
                      - ......16...................                       
                      - ......1....................                       
                      - ......1....................                       
                      - ......1....................                       
                      - ......14...................                       
          I    110.00 + ......21..............*....                       
                      - ......624..................                       
                      - ......014.............*.*.*                       
                      -  ......214.................                       
                      -  ......613.................                       
                      -  ......6214................                       
          S    137.50 +  .......6134...............                       
                      -   ......62134.............*1/2                    
                      -   ......062134.............                       
                      -    ......062114............                       
                      -     .....0672.14...........                       
                      -     ......0672.133.........                       
               165.00 +      ......0672.143.......                        
                      -       ......0672..143.....                        
                      -        .....0.662..113.3..                        
                      -         .....0.862...51533                        
                      -          .....00862....151                        
                      -           ......0862.2....                        
          F    192.50 +            ......087672...                        
                      -             ......0.866.2*2/                      
                      -               .....0.8876                         
                      -                ......0.8.                         
                      -                  .....00                          
                      -                    .....                          
          T    220.00 +       *    *         .*.                          
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W1 W1

L1 bcd
ef gh ij
a

# FS
a 7.45
b 7.46
c 7.46
d 7.46
e 7.46
f 7.47
g 7.47
h 7.47
i 7.47
j 7.47

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
250.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=7.45
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              11:19AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:rw1325&1326 at max height_static.in                                         
          Output Filename:          N:rw1325&1326 at max height_static.OUT                                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_static.PLT                                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Static  
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     250.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =  40.00 ft. 
                                       and  X =  90.00 ft. 
 
 
          Each Surface Terminates Between   X = 120.00 ft. 
                                      and   X = 159.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         59.35       37.00 
              2         63.05       33.64 
              3         67.02       30.61 
              4         71.24       27.92 
              5         75.68       25.61 
              6         80.29       23.69 
              7         85.05       22.16 
              8         89.93       21.05 
              9         94.88       20.36 
             10         99.87       20.10 
             11        104.87       20.26 
             12        109.84       20.85 
             13        114.73       21.86 
             14        119.53       23.28 
             15        124.18       25.11 
             16        128.66       27.33 
             17        132.93       29.93 
             18        136.97       32.88 
             19        140.74       36.16 
             20        144.21       39.76 
             21        147.37       43.64 
             22        150.18       47.77 
             23        152.63       52.13 
             24        154.70       56.68 
             25        156.23       61.00 
 
          Circle Center At X =  100.5 ; Y =   78.6  and Radius,   58.5 
 
 
                ***     7.447   *** 
 
 
 
 
               Individual data on the    31  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.7    777.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      2.1   1122.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      1.3    897.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      0.5    397.2     0.0     8.0      0.0     0.0     0.0     0.0     0.0 
   5      4.2   4022.4     0.0   541.4      0.0     0.0     0.0     0.0     0.0 
   6      4.4   5554.5     0.0  1320.5      0.0     0.0     0.0     0.0     0.0 
   7      4.6   6954.7     0.0  1981.4      0.0     0.0     0.0     0.0     0.0 
   8      4.8   8162.4     0.0  2519.3      0.0     0.0     0.0     0.0     0.0 
   9      4.9   9126.2     0.0  2930.3      0.0     0.0     0.0     0.0     0.0 
  10      5.0   9805.9     0.0  3211.4      0.0     0.0     0.0     0.0     0.0 
  11      5.0  10173.1     0.0  3360.5      0.0     0.0     0.0     0.0     0.0 
  12      0.1    258.9     0.0    85.8      0.0     0.0     0.0     0.0     0.0 
  13      0.0     24.1     0.0     6.8      0.0     0.0     0.0     0.0     0.0 
  14      4.9  13360.5     0.0  3283.8      0.0     0.0     0.0     0.0  1166.7 
  15      5.0  13423.7     0.0  3259.3      0.0     0.0     0.0     0.0  1191.7 
  16      4.9  12768.7     0.0  3009.7      0.0     0.0     0.0     0.0  1175.2 
  17      4.8  11796.3     0.0  2629.7      0.0     0.0     0.0     0.0  1150.2 
  18      4.7  10544.7     0.0  2121.9      0.0     0.0     0.0     0.0  1116.8 
  19      4.5   9063.3     0.0  1490.1      0.0     0.0     0.0     0.0  1075.2 
  20      4.3   7411.6     0.0   738.9      0.0     0.0     0.0     0.0  1025.7 
  21      1.5   2217.8     0.0    60.6      0.0     0.0     0.0     0.0   351.5 
  22      1.4   1901.6     0.0     0.0      0.0     0.0     0.0     0.0   328.3 
  23      1.2   1534.9     0.0     0.0      0.0     0.0     0.0     0.0   288.9 
  24      1.3   1478.2     0.0     0.0      0.0     0.0     0.0     0.0   308.5 
  25      2.5   2575.5     0.0     0.0      0.0     0.0     0.0     0.0   596.2 
  26      3.5   3202.6     0.0     0.0      0.0     0.0     0.0     0.0   834.1 
  27      3.2   2436.3     0.0     0.0      0.0     0.0     0.0     0.0   757.3 
  28      2.8   1720.8     0.0     0.0      0.0     0.0     0.0     0.0   675.1 
  29      2.4   1082.5     0.0     0.0      0.0     0.0     0.0     0.0   587.8 
  30      2.1    545.4     0.0     0.0      0.0     0.0     0.0     0.0   496.3 
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  31      1.5    132.2     0.0     0.0      0.0     0.0     0.0     0.0   367.5 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.58       37.00 
              2         59.38       33.75 
              3         63.42       30.81 
              4         67.68       28.19 
              5         72.13       25.92 
              6         76.75       23.99 
              7         81.50       22.44 
              8         86.36       21.25 
              9         91.30       20.46 
             10         96.28       20.04 
             11        101.28       20.02 
             12        106.26       20.39 
             13        111.21       21.15 
             14        116.08       22.29 
             15        120.84       23.81 
             16        125.47       25.69 
             17        129.94       27.93 
             18        134.22       30.51 
             19        138.29       33.42 
             20        142.12       36.63 
             21        145.69       40.14 
             22        148.97       43.91 
             23        151.95       47.92 
             24        154.60       52.16 
             25        156.92       56.59 
             26        158.80       61.00 
 
          Circle Center At X =   99.0 ; Y =   84.0  and Radius,   64.0 
 
 
                ***     7.455   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.57       37.00 
              2         58.38       33.76 
              3         62.43       30.83 
              4         66.69       28.21 
              5         71.15       25.94 
              6         75.76       24.02 
              7         80.52       22.47 
              8         85.37       21.29 
              9         90.31       20.49 
             10         95.29       20.07 
             11        100.29       20.05 
             12        105.28       20.41 
             13        110.22       21.16 
             14        115.09       22.29 
             15        119.86       23.79 
             16        124.50       25.66 
             17        128.98       27.89 
             18        133.27       30.46 
             19        137.35       33.35 
             20        141.19       36.55 
             21        144.77       40.04 
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             22        148.07       43.80 
             23        151.06       47.80 
             24        153.74       52.02 
             25        156.08       56.44 
             26        158.06       61.00 
 
          Circle Center At X =   98.1 ; Y =   84.3  and Radius,   64.3 
 
 
                ***     7.456   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.60       37.00 
              2         63.36       33.70 
              3         67.37       30.72 
              4         71.62       28.09 
              5         76.07       25.81 
              6         80.70       23.91 
              7         85.46       22.40 
              8         90.34       21.28 
              9         95.29       20.57 
             10        100.28       20.27 
             11        105.28       20.38 
             12        110.25       20.91 
             13        115.16       21.84 
             14        119.98       23.18 
             15        124.67       24.91 
             16        129.20       27.02 
             17        133.55       29.49 
             18        137.67       32.32 
             19        141.55       35.48 
             20        145.15       38.94 
             21        148.46       42.69 
             22        151.44       46.70 
             23        154.09       50.95 
             24        156.37       55.39 
             25        158.28       60.02 
             26        158.60       61.00 
 
          Circle Center At X =  101.4 ; Y =   80.8  and Radius,   60.5 
 
 
                ***     7.459   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.09       37.00 
              2         61.85       33.70 
              3         65.87       30.73 
              4         70.12       28.10 
              5         74.58       25.83 
              6         79.20       23.93 
              7         83.97       22.42 
              8         88.84       21.31 
              9         93.79       20.60 
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             10         98.79       20.31 
             11        103.78       20.43 
             12        108.76       20.96 
             13        113.67       21.90 
             14        118.48       23.24 
             15        123.17       24.97 
             16        127.70       27.08 
             17        132.05       29.57 
             18        136.17       32.40 
             19        140.04       35.56 
             20        143.64       39.03 
             21        146.94       42.78 
             22        149.93       46.79 
             23        152.57       51.04 
             24        154.85       55.49 
             25        156.75       60.11 
             26        157.03       61.00 
 
          Circle Center At X =   99.8 ; Y =   80.8  and Radius,   60.5 
 
 
                ***     7.464   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         56.08       37.00 
              2         59.84       33.70 
              3         63.86       30.72 
              4         68.10       28.08 
              5         72.55       25.80 
              6         77.17       23.89 
              7         81.93       22.36 
              8         86.80       21.23 
              9         91.75       20.50 
             10         96.74       20.18 
             11        101.74       20.27 
             12        106.71       20.76 
             13        111.63       21.66 
             14        116.46       22.97 
             15        121.16       24.66 
             16        125.71       26.73 
             17        130.08       29.17 
             18        134.23       31.96 
             19        138.14       35.07 
             20        141.78       38.50 
             21        145.13       42.22 
             22        148.16       46.19 
             23        150.86       50.40 
             24        153.20       54.82 
             25        155.17       59.41 
             26        155.70       61.00 
 
          Circle Center At X =   98.2 ; Y =   81.1  and Radius,   61.0 
 
 
                ***     7.468   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         57.84       37.00 
              2         61.64       33.75 
              3         65.69       30.82 
              4         69.96       28.21 
              5         74.42       25.96 
              6         79.05       24.07 
              7         83.82       22.56 
              8         88.69       21.43 
              9         93.63       20.69 
             10         98.62       20.35 
             11        103.62       20.41 
             12        108.60       20.87 
             13        113.52       21.73 
             14        118.37       22.98 
             15        123.09       24.61 
             16        127.68       26.61 
             17        132.08       28.97 
             18        136.29       31.67 
             19        140.26       34.71 
             20        143.98       38.05 
             21        147.43       41.67 
             22        150.57       45.56 
             23        153.39       49.69 
             24        155.87       54.03 
             25        158.00       58.56 
             26        158.91       61.00 
 
          Circle Center At X =  100.3 ; Y =   82.8  and Radius,   62.5 
 
 
                ***     7.470   *** 
 
 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         60.85       37.00 
              2         64.51       33.59 
              3         68.45       30.52 
              4         72.66       27.81 
              5         77.08       25.48 
              6         81.70       23.55 
              7         86.46       22.05 
              8         91.35       20.97 
              9         96.31       20.33 
             10        101.30       20.13 
             11        106.30       20.38 
             12        111.25       21.07 
             13        116.12       22.20 
             14        120.87       23.75 
             15        125.47       25.72 
             16        129.87       28.09 
             17        134.04       30.85 
             18        137.95       33.96 
             19        141.58       37.41 
             20        144.88       41.16 
             21        147.83       45.20 
             22        150.41       49.48 
             23        152.61       53.97 
             24        154.39       58.64 
             25        155.06       61.00 
 
          Circle Center At X =  101.0 ; Y =   76.4  and Radius,   56.2 
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                ***     7.470   *** 
 
 
 
1 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         56.08       37.00 
              2         59.87       33.74 
              3         63.91       30.79 
              4         68.17       28.17 
              5         72.62       25.91 
              6         77.25       24.01 
              7         82.01       22.49 
              8         86.88       21.36 
              9         91.83       20.62 
             10         96.82       20.29 
             11        101.82       20.35 
             12        106.80       20.82 
             13        111.72       21.69 
             14        116.56       22.95 
             15        121.28       24.60 
             16        125.85       26.62 
             17        130.25       29.00 
             18        134.44       31.73 
             19        138.40       34.79 
             20        142.09       38.15 
             21        145.51       41.80 
             22        148.62       45.72 
             23        151.41       49.87 
             24        153.85       54.23 
             25        155.93       58.78 
             26        156.74       61.00 
 
          Circle Center At X =   98.5 ; Y =   82.3  and Radius,   62.0 
 
 
                ***     7.472   *** 
 
 
 
 
          Failure Surface Specified By 25 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.09       37.00 
              2         61.85       33.70 
              3         65.86       30.72 
              4         70.12       28.10 
              5         74.58       25.84 
              6         79.21       23.96 
              7         83.99       22.48 
              8         88.87       21.40 
              9         93.83       20.74 
             10         98.82       20.49 
             11        103.82       20.67 
             12        108.78       21.26 
             13        113.68       22.27 
             14        118.47       23.68 
             15        123.13       25.50 
             16        127.63       27.69 
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             17        131.92       30.26 
             18        135.98       33.18 
             19        139.78       36.43 
             20        143.29       39.98 
             21        146.50       43.82 
             22        149.37       47.91 
             23        151.88       52.23 
             24        154.03       56.75 
             25        155.63       61.00 
 
          Circle Center At X =   99.2 ; Y =   80.0  and Radius,   59.5 
 
 
                ***     7.474   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +-------*-+-W*-*----+---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                25.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -            . .                                    
                      -           ....                                    
          A     50.00 +          .....                                    
                      -         .....2                                    
                      -        ....621                                    
                      -        ...2178                                    
                      -       ...21...                                    
                      -      ...21....                                    
          X     75.00 +      ...1.....                                    
                      -     ...14.....                                    
                      -     ...1......                                    
                      -     ..62......                                    
                      -     ..14......                                    
                      -     ..1......                                     
          I    100.00 +     ..1.....**        */1                         
                      -     ..1.......                                    
                      -      .10........                                  
                      -      .25.........                                 
                      -      ..1.............                             
                      -       .12..............                           
          S    125.00 +        .16.............                           
                      -        ..16............                           
                      -         ..16...........                           
                      -          ..16..........                           
                      -           ..125........                           
                      -            ..7118......                           
               150.00 +             ...42160...                           
                      -                ...41511                           
                      -             **    ..42*1/                         
                      -                                                   
                      -                                                   
                      -                                                   
          F    175.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1325_1326\Analysis\Slope Stablity\rw1325&1326 at max height_static.doc 

                      -                                                   
          T    200.00 +       *   W* *                                    
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W1 W1

L1

b
cd e fg hija

# FS
a 2.85
b 2.87
c 2.88
d 2.89
e 2.90
f 2.90
g 2.92
h 2.92
i 2.93
j 2.93

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
400.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=2.85
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              03:32PM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:rw1325&1326 at max height_seismic.in                                        
          Output Filename:          N:rw1325&1326 at max height_seismic.OUT                                       
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_seismic.PLT                                       
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Seismic 
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     400.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         4000 Trial Surfaces Have Been Generated. 
 
 
           20 Surfaces Initiate From Each Of200 Points Equally Spaced 
          Along The Ground Surface Between  X =   1.00 ft. 
                                       and  X =  70.00 ft. 
 
 
          Each Surface Terminates Between   X = 120.00 ft. 
                                      and   X = 160.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
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          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.54       37.00 
              2         53.44       33.86 
              3         57.55       31.02 
              4         61.85       28.47 
              5         66.33       26.25 
              6         70.95       24.35 
              7         75.71       22.79 
              8         80.56       21.58 
              9         85.48       20.72 
             10         90.46       20.22 
             11         95.46       20.08 
             12        100.45       20.31 
             13        105.42       20.89 
             14        110.33       21.83 
             15        115.16       23.12 
             16        119.88       24.76 
             17        124.48       26.73 
             18        128.92       29.03 
             19        133.18       31.65 
             20        137.24       34.57 
             21        141.08       37.77 
             22        144.68       41.24 
             23        148.02       44.96 
             24        151.08       48.91 
             25        153.85       53.08 
             26        156.31       57.43 
             27        158.00       61.00 
 
          Circle Center At X =   94.9 ; Y =   89.3  and Radius,   69.2 
 
 
                ***     4.045   *** 
 
 
 
 
               Individual data on the    33  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.9    763.4     0.0     0.0      0.0     0.0   129.8     0.0     0.0 
   2      2.7   1367.3     0.0     0.0      0.0     0.0   232.4     0.0     0.0 
   3      1.4    972.3     0.0     0.0      0.0     0.0   165.3     0.0     0.0 
   4      0.0     19.0     0.0     0.0      0.0     0.0     3.2     0.0     0.0 
   5      4.3   3837.1     0.0   392.1      0.0     0.0   652.3     0.0     0.0 
   6      4.5   5291.9     0.0  1136.1      0.0     0.0   899.6     0.0     0.0 
   7      4.6   6612.5     0.0  1779.3      0.0     0.0  1124.1     0.0     0.0 
   8      4.8   7775.9     0.0  2318.3      0.0     0.0  1321.9     0.0     0.0 
   9      4.9   8745.6     0.0  2750.2      0.0     0.0  1486.7     0.0     0.0 
  10      4.9   9491.6     0.0  3072.8      0.0     0.0  1613.6     0.0     0.0 
  11      5.0   9991.1     0.0  3284.5      0.0     0.0  1698.5     0.0     0.0 
  12      5.0  10228.8     0.0  3384.0      0.0     0.0  1738.9     0.0     0.0 
  13      4.5   9282.8     0.0  3069.6      0.0     0.0  1578.1     0.0     0.0 
  14      0.0     23.8     0.0     6.7      0.0     0.0     4.1     0.0     0.0 
  15      0.4   1205.0     0.0   294.6      0.0     0.0   204.9     0.0   105.8 
  16      5.0  13399.1     0.0  3245.3      0.0     0.0  2277.9     0.0  1191.8 
  17      4.9  12802.1     0.0  3007.9      0.0     0.0  2176.3     0.0  1178.6 
  18      4.8  11945.0     0.0  2659.7      0.0     0.0  2030.7     0.0  1159.3 
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  19      4.7  10852.8     0.0  2202.8      0.0     0.0  1845.0     0.0  1133.8 
  20      4.6   9557.4     0.0  1639.4      0.0     0.0  1624.8     0.0  1102.5 
  21      4.4   8097.2     0.0   972.5      0.0     0.0  1376.5     0.0  1065.4 
  22      3.2   5024.3     0.0   230.7      0.0     0.0   854.1     0.0   769.0 
  23      1.1   1491.7     0.0     0.0      0.0     0.0   253.6     0.0   253.7 
  24      0.5    660.8     0.0     0.0      0.0     0.0   112.3     0.0   117.4 
  25      2.8   3356.4     0.0     0.0      0.0     0.0   570.6     0.0   668.5 
  26      0.8    841.0     0.0     0.0      0.0     0.0   143.0     0.0   188.9 
  27      3.8   3814.8     0.0     0.0      0.0     0.0   648.5     0.0   921.7 
  28      3.6   3094.8     0.0     0.0      0.0     0.0   526.1     0.0   863.8 
  29      3.3   2390.9     0.0     0.0      0.0     0.0   406.5     0.0   801.4 
  30      3.1   1722.3     0.0     0.0      0.0     0.0   292.8     0.0   734.8 
  31      2.8   1107.8     0.0     0.0      0.0     0.0   188.3     0.0   664.3 
  32      2.5    565.6     0.0     0.0      0.0     0.0    96.1     0.0   590.4 
  33      1.7    120.7     0.0     0.0      0.0     0.0    20.5     0.0   405.7 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         38.45       37.00 
              2         42.51       34.09 
              3         46.75       31.43 
              4         51.14       29.03 
              5         55.66       26.91 
              6         60.31       25.06 
              7         65.06       23.50 
              8         69.90       22.23 
              9         74.80       21.26 
             10         79.75       20.59 
             11         84.74       20.22 
             12         89.74       20.16 
             13         94.73       20.39 
             14         99.71       20.94 
             15        104.63       21.78 
             16        109.50       22.92 
             17        114.29       24.36 
             18        118.99       26.08 
             19        123.57       28.08 
             20        128.01       30.37 
             21        132.32       32.91 
             22        136.46       35.72 
             23        140.42       38.77 
             24        144.19       42.05 
             25        147.75       45.56 
             26        151.09       49.28 
             27        154.20       53.19 
             28        157.07       57.29 
             29        159.34       61.00 
 
          Circle Center At X =   88.3 ; Y =  102.3  and Radius,   82.2 
 
 
                ***     4.053   *** 
 
 
 
1 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.54       37.00 
              2         53.43       33.85 
              3         57.53       31.00 
              4         61.84       28.45 
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              5         66.31       26.22 
              6         70.94       24.33 
              7         75.69       22.77 
              8         80.54       21.57 
              9         85.47       20.72 
             10         90.45       20.23 
             11         95.45       20.11 
             12        100.44       20.35 
             13        105.40       20.95 
             14        110.31       21.92 
             15        115.13       23.23 
             16        119.85       24.90 
             17        124.43       26.90 
             18        128.85       29.24 
             19        133.09       31.88 
             20        137.13       34.83 
             21        140.94       38.07 
             22        144.51       41.57 
             23        147.81       45.33 
             24        150.83       49.31 
             25        153.55       53.51 
             26        155.96       57.89 
             27        157.38       61.00 
 
          Circle Center At X =   94.6 ; Y =   88.7  and Radius,   68.6 
 
 
                ***     4.055   *** 
 
 
 
 
          Failure Surface Specified By 28 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         45.04       37.00 
              2         49.04       34.01 
              3         53.24       31.29 
              4         57.60       28.85 
              5         62.12       26.70 
              6         66.77       24.86 
              7         71.52       23.32 
              8         76.37       22.10 
              9         81.29       21.20 
             10         86.26       20.63 
             11         91.25       20.39 
             12         96.25       20.47 
             13        101.23       20.88 
             14        106.18       21.62 
             15        111.07       22.68 
             16        115.87       24.07 
             17        120.57       25.76 
             18        125.16       27.76 
             19        129.60       30.06 
             20        133.88       32.64 
             21        137.98       35.50 
             22        141.88       38.62 
             23        145.58       42.00 
             24        149.04       45.61 
             25        152.25       49.43 
             26        155.21       53.47 
             27        157.90       57.68 
             28        159.71       61.00 
 
          Circle Center At X =   92.5 ; Y =   96.3  and Radius,   76.0 
 
 
                ***     4.059   *** 
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1 
 
          Failure Surface Specified By 29 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         38.79       37.00 
              2         42.88       34.12 
              3         47.13       31.49 
              4         51.54       29.12 
              5         56.08       27.03 
              6         60.74       25.21 
              7         65.49       23.67 
              8         70.34       22.43 
              9         75.25       21.48 
             10         80.20       20.83 
             11         85.19       20.48 
             12         90.19       20.43 
             13         95.18       20.69 
             14        100.15       21.25 
             15        105.08       22.10 
             16        109.95       23.25 
             17        114.73       24.69 
             18        119.42       26.42 
             19        124.00       28.43 
             20        128.45       30.72 
             21        132.75       33.26 
             22        136.89       36.07 
             23        140.86       39.12 
             24        144.63       42.40 
             25        148.20       45.90 
             26        151.55       49.61 
             27        154.66       53.52 
             28        157.54       57.61 
             29        159.63       61.00 
 
          Circle Center At X =   88.5 ; Y =  103.1  and Radius,   82.7 
 
 
                ***     4.085   *** 
 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.01       37.00 
              2         56.85       33.80 
              3         60.93       30.90 
              4         65.21       28.31 
              5         69.67       26.06 
              6         74.28       24.14 
              7         79.03       22.57 
              8         83.88       21.36 
              9         88.81       20.52 
             10         93.79       20.06 
             11         98.79       19.96 
             12        103.78       20.24 
             13        108.74       20.90 
             14        113.63       21.92 
             15        118.44       23.31 
             16        123.12       25.06 
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             17        127.66       27.15 
             18        132.04       29.57 
             19        136.21       32.32 
             20        140.18       35.37 
             21        143.90       38.71 
             22        147.36       42.32 
             23        150.54       46.18 
             24        153.42       50.27 
             25        155.98       54.56 
             26        158.22       59.03 
             27        159.03       61.00 
 
          Circle Center At X =   97.5 ; Y =   86.6  and Radius,   66.7 
 
 
                ***     4.088   *** 
 
 
 
1 
 
          Failure Surface Specified By 28 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.42       37.00 
              2         50.41       33.98 
              3         54.59       31.24 
              4         58.95       28.79 
              5         63.46       26.64 
              6         68.11       24.80 
              7         72.88       23.28 
              8         77.73       22.09 
              9         82.66       21.23 
             10         87.63       20.71 
             11         92.63       20.52 
             12         97.62       20.68 
             13        102.60       21.17 
             14        107.53       22.00 
             15        112.39       23.16 
             16        117.17       24.65 
             17        121.83       26.46 
             18        126.35       28.58 
             19        130.73       31.01 
             20        134.92       33.73 
             21        138.93       36.72 
             22        142.72       39.98 
             23        146.28       43.49 
             24        149.60       47.23 
             25        152.65       51.19 
             26        155.43       55.35 
             27        157.92       59.68 
             28        158.56       61.00 
 
          Circle Center At X =   92.8 ; Y =   94.1  and Radius,   73.6 
 
 
                ***     4.089   *** 
 
 
 
 
          Failure Surface Specified By 26 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.40       37.00 
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              2         58.21       33.77 
              3         62.27       30.85 
              4         66.55       28.26 
              5         71.01       26.00 
              6         75.64       24.11 
              7         80.40       22.58 
              8         85.26       21.43 
              9         90.20       20.66 
             10         95.19       20.28 
             11        100.19       20.29 
             12        105.17       20.70 
             13        110.11       21.49 
             14        114.97       22.67 
             15        119.72       24.22 
             16        124.34       26.14 
             17        128.79       28.41 
             18        133.06       31.03 
             19        137.10       33.97 
             20        140.90       37.22 
             21        144.44       40.75 
             22        147.68       44.55 
             23        150.62       48.60 
             24        153.24       52.86 
             25        155.52       57.31 
             26        157.05       61.00 
 
          Circle Center At X =   97.5 ; Y =   84.1  and Radius,   63.8 
 
 
                ***     4.093   *** 
 
 
 
1 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         28.05       37.00 
              2         32.22       34.25 
              3         36.54       31.73 
              4         40.99       29.44 
              5         45.55       27.39 
              6         50.21       25.59 
              7         54.96       24.03 
              8         59.79       22.72 
              9         64.68       21.67 
             10         69.61       20.88 
             11         74.58       20.36 
             12         79.58       20.09 
             13         84.58       20.09 
             14         89.57       20.36 
             15         94.54       20.88 
             16         99.48       21.67 
             17        104.37       22.72 
             18        109.20       24.03 
             19        113.95       25.59 
             20        118.61       27.39 
             21        123.17       29.45 
             22        127.61       31.74 
             23        131.93       34.26 
             24        136.11       37.00 
             25        140.14       39.96 
             26        144.00       43.14 
             27        147.70       46.51 
             28        151.20       50.07 
             29        154.52       53.81 
             30        157.64       57.72 
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             31        159.97       61.00 
 
          Circle Center At X =   82.1 ; Y =  114.7  and Radius,   94.6 
 
 
                ***     4.098   *** 
 
 
 
 
          Failure Surface Specified By 27 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.08       37.00 
              2         49.99       33.88 
              3         54.11       31.06 
              4         58.42       28.53 
              5         62.91       26.32 
              6         67.54       24.43 
              7         72.29       22.89 
              8         77.15       21.68 
              9         82.07       20.83 
             10         87.05       20.33 
             11         92.05       20.19 
             12         97.04       20.40 
             13        102.01       20.98 
             14        106.92       21.90 
             15        111.76       23.18 
             16        116.49       24.80 
             17        121.09       26.75 
             18        125.54       29.03 
             19        129.82       31.62 
             20        133.90       34.50 
             21        137.76       37.68 
             22        141.39       41.12 
             23        144.76       44.81 
             24        147.86       48.74 
             25        150.67       52.87 
             26        153.18       57.20 
             27        155.03       61.00 
 
          Circle Center At X =   91.5 ; Y =   90.0  and Radius,   69.8 
 
 
                ***     4.098   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +-------*-+-W*-*----+---------+---------+---------+ 
                      -            ...                                    
                      -           ....                                    
                      -          .....                                    
                      -         ......                                    
                      -        .......                                    
                25.00 +       ........                                    
                      -      ........9                                    
                      -     ........9.                                    
                      -    ........9.2                                    
                      -    .......9.2.                                    
                      -   .......9.2.4                                    
          A     50.00 +   ......9.2.41                                    
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                      -  .......927416                                    
                      -  ......9201.6.                                    
                      -  .......516...                                    
                      -  ......216....                                    
                      -  .....921.....                                    
          X     75.00 +  .....916....                                     
                      -  .....21.....                                     
                      -  .....26.....                                     
                      -  .....1......                                     
                      -   ....1......                                     
                      -   ....1......                                     
          I    100.00 +   ....19....**        */1                         
                      -    ...12......                                    
                      -    ...619.......                                  
                      -     ...42..........                               
                      -      ..149...........                             
                      -      ...15.............                           
          S    125.00 +       ..619............                           
                      -        ..619...........                           
                      -         ..619..........                           
                      -          ..617.........                           
                      -           ..612........                           
                      -             .61229.....                           
               150.00 +              ...1710...                           
                      -                 ..41630                           
                      -             **    ...1*1/                         
                      -                                                   
                      -                                                   
                      -                                                   
          F    175.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +       *   W* *                                    
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W1 W1

L1 b cde fg hij
a

# FS
a 6.88
b 6.96
c 6.96
d 7.01
e 7.02
f 7.07
g 7.09
h 7.11
i 7.12
j 7.17

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
250.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=6.88
Safety Factors Are Calculated By The Modified Janbu Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              11:30AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:rw1325&1326 at max height_static random.in                                  
          Output Filename:          N:rw1325&1326 at max height_static random.OUT                                 
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_static random.PLT                                 
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Static  
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     250.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Irregular Surfaces, Has Been Specified. 
 
 
         3750 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 75 Points Equally Spaced 
          Along The Ground Surface Between  X =  10.00 ft. 
                                       and  X =  95.00 ft. 
 
 
          Each Surface Terminates Between   X = 110.00 ft. 
                                      and   X = 160.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y = 20.00 ft. 
 
 
          10.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Janbu Method * * 
 
 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         78.92       37.00 
              2         86.01       29.95 
              3         93.50       23.32 
              4        103.38       21.80 
              5        111.71       27.34 
              6        119.28       33.86 
              7        125.35       41.82 
              8        131.29       49.86 
              9        138.20       57.09 
             10        140.31       61.00 
 
 
                ***     6.882   *** 
 
 
 
 
               Individual data on the    16  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      5.0   1571.4     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      1.0    688.9     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      1.1    854.1     0.0    48.9      0.0     0.0     0.0     0.0     0.0 
   4      7.5   9501.1     0.0  2723.6      0.0     0.0     0.0     0.0     0.0 
   5      6.5  11224.2     0.0  3357.2      0.0     0.0     0.0     0.0     0.0 
   6      0.0     21.4     0.0     5.5      0.0     0.0     0.0     0.0     0.0 
   7      3.4   8508.2     0.0  1903.8      0.0     0.0     0.0     0.0   809.3 
   8      8.3  18501.3     0.0  4013.9      0.0     0.0     0.0     0.0  1998.4 
   9      4.3   7099.8     0.0   641.6      0.0     0.0     0.0     0.0  1020.4 
  10      1.2   1613.1     0.0     0.0      0.0     0.0     0.0     0.0   278.5 
  11      2.2   2625.1     0.0     0.0      0.0     0.0     0.0     0.0   519.2 
  12      0.1    112.9     0.0     0.0      0.0     0.0     0.0     0.0    24.9 
  13      6.0   5506.1     0.0     0.0      0.0     0.0     0.0     0.0  1430.6 
  14      5.9   3604.5     0.0     0.0      0.0     0.0     0.0     0.0  1426.2 
  15      6.9   2081.0     0.0     0.0      0.0     0.0     0.0     0.0  1658.5 
  16      2.1    165.4     0.0     0.0      0.0     0.0     0.0     0.0   507.0 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         81.22       37.00 
              2         88.31       29.95 
              3         95.80       23.32 
              4        105.68       21.80 
              5        114.01       27.34 
              6        121.58       33.86 
              7        127.65       41.82 
              8        133.59       49.86 
              9        140.50       57.09 
             10        142.61       61.00 
 
 
                ***     6.956   *** 
 
 
 
1 
 
          Failure Surface Specified By 11 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         70.88       37.00 
              2         77.95       29.93 
              3         86.54       24.81 
              4         95.44       20.25 
              5        105.28       22.01 
              6        113.75       27.33 
              7        122.72       31.75 
              8        130.84       37.59 
              9        137.39       45.15 
             10        143.13       53.34 
             11        148.58       61.00 
 
 
                ***     6.963   *** 
 
 
 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         76.62       37.00 
              2         84.51       30.86 
              3         92.50       24.84 
              4        102.47       24.11 
              5        110.97       29.38 
              6        119.32       34.89 
              7        127.01       41.28 
              8        133.86       48.57 
              9        140.79       55.78 
             10        143.90       61.00 
 
 
                ***     7.010   *** 
 
 
 
1 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         76.62       37.00 
              2         83.73       29.97 
              3         90.86       22.96 
              4        100.65       20.91 
              5        110.21       23.86 
              6        118.22       29.84 
              7        123.17       38.53 
              8        128.53       46.97 
              9        134.24       55.18 
             10        138.76       61.00 
 
 
                ***     7.019   *** 
 
 
 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         80.07       37.00 
              2         87.96       30.86 
              3         95.95       24.84 
              4        105.92       24.11 
              5        114.42       29.38 
              6        122.76       34.89 
              7        130.46       41.28 
              8        137.31       48.57 
              9        144.24       55.78 
             10        147.34       61.00 
 
 
                ***     7.067   *** 
 
 
 
1 
 
          Failure Surface Specified By 11 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         67.43       37.00 
              2         74.50       29.93 
              3         83.09       24.81 
              4         91.99       20.25 
              5        101.84       22.01 
              6        110.30       27.33 
              7        119.28       31.75 
              8        127.39       37.59 
              9        133.94       45.15 
             10        139.68       53.34 
             11        145.13       61.00 
 
 
                ***     7.089   *** 
 
 
 
 
          Failure Surface Specified By 11 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         83.51       37.00 
              2         91.25       30.66 
              3         98.66       23.95 
              4        108.66       23.90 
              5        117.21       29.10 
              6        124.55       35.89 
              7        132.20       42.33 
              8        141.32       46.43 
              9        148.61       53.27 
             10        156.46       59.47 
             11        158.30       61.00 
 
 
                ***     7.107   *** 
 
 
 
1 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
 
              1         83.51       37.00 
              2         91.41       30.86 
              3         99.39       24.84 
              4        109.37       24.11 
              5        117.87       29.38 
              6        126.21       34.89 
              7        133.91       41.28 
              8        140.75       48.57 
              9        147.68       55.78 
             10        150.79       61.00 
 
 
                ***     7.124   *** 
 
 
 
 
          Failure Surface Specified By 10 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.18       37.00 
              2         80.29       29.97 
              3         87.42       22.96 
              4         97.21       20.91 
              5        106.76       23.86 
              6        114.78       29.84 
              7        119.72       38.53 
              8        125.09       46.97 
              9        130.80       55.18 
             10        135.32       61.00 
 
 
                ***     7.170   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +-------*-+-W*-*----+---------+---------+---------+ 
                      -                                                   
                      -              .                                    
                      -              .                                    
                      -           .. .                                    
                      -           ....                                    
                25.00 +        .......                                    
                      -        .......                                    
                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
          A     50.00 +       ........                                    
                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
                      -       .......7                                    
                      -       .......3                                    
          X     75.00 +       ....7..4                                    
                      -       ....3..1                                    
                      -       ..7.4..8                                    
                      -       .03.1...                                    
                      -       714.8...                                    
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                      -       326.....                                    
          I    100.00 +       578...**.       */1                         
                      -       .14..........                               
                      -       ..57.............                           
                      -       ...14............                           
                      -       ....5............                           
                      -       .....310.........                           
          S    125.00 +       ......85.1.0.....                           
                      -       .......3.2.5..0..                           
                      -       .........8741.5.0                           
                      -       ..........36...15                           
                      -       ...........8.3421                           
                      -       ..............6.4                           
               150.00 +        ............8..3                           
                      -        ................                           
                      -          ...**........*1/                         
                      -                                                   
                      -                                                   
                      -                                                   
          F    175.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +       *   W* *                                    
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1

1

1

22
2

2

3

4

W1 W1

L1 b cdef
ghi
j

a

# FS
a 4.37
b 4.44
c 4.48
d 4.50
e 4.55
f 4.55
g 4.55
h 4.55
i 4.55
j 4.57

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
400.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=4.37
Safety Factors Are Calculated By The Modified Janbu Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              11:23AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:rw1325&1326 at max height_seismic random.in                                 
          Output Filename:          N:rw1325&1326 at max height_seismic random.OUT                                
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_seismic random.PLT                                
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Seismic 
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     400.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Irregular Surfaces, Has Been Specified. 
 
 
         3500 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 70 Points Equally Spaced 
          Along The Ground Surface Between  X =  10.00 ft. 
                                       and  X =  85.00 ft. 
 
 
          Each Surface Terminates Between   X = 105.00 ft. 
                                      and   X = 160.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y = 20.00 ft. 
 
 
          10.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
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          * * Safety Factors Are Calculated By The Modified Janbu Method * * 
 
 
 
          Failure Surface Specified By 16 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         30.65       37.00 
              2         38.52       30.82 
              3         46.41       24.68 
              4         56.34       23.51 
              5         66.31       24.24 
              6         75.63       20.61 
              7         85.32       23.09 
              8         95.05       20.79 
              9        105.05       20.55 
             10        114.85       22.53 
             11        124.58       24.85 
             12        130.81       32.67 
             13        138.72       38.79 
             14        143.64       47.50 
             15        150.45       54.81 
             16        154.14       61.00 
 
 
                ***     4.374   *** 
 
 
 
 
               Individual data on the    22  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      6.4   1989.0     0.0     0.0      0.0     0.0   338.1     0.0     0.0 
   2      1.3    872.0     0.0     0.0      0.0     0.0   148.2     0.0     0.0 
   3      0.2    170.8     0.0     1.6      0.0     0.0    29.0     0.0     0.0 
   4      7.9   8956.7     0.0  2026.1      0.0     0.0  1522.6     0.0     0.0 
   5      9.9  15625.3     0.0  4307.7      0.0     0.0  2656.3     0.0     0.0 
   6     10.0  15960.7     0.0  4447.5      0.0     0.0  2713.3     0.0     0.0 
   7      9.3  16535.3     0.0  5353.5      0.0     0.0  2811.0     0.0     0.0 
   8      9.7  17854.7     0.0  5710.9      0.0     0.0  3035.3     0.0     0.0 
   9      9.7  17831.4     0.0  5654.6      0.0     0.0  3031.3     0.0     0.0 
  10      4.9   9789.0     0.0  3173.7      0.0     0.0  1664.1     0.0     0.0 
  11      0.0     23.4     0.0     6.5      0.0     0.0     4.0     0.0     0.0 
  12      5.0  13586.7     0.0  3267.7      0.0     0.0  2309.7     0.0  1209.0 
  13      9.8  25338.1     0.0  5903.1      0.0     0.0  4307.5     0.0  2352.3 
  14      9.7  22636.6     0.0  4560.7      0.0     0.0  3848.2     0.0  2334.6 
  15      4.9   8924.5     0.0  1509.4      0.0     0.0  1517.2     0.0  1177.5 
  16      0.8   1109.0     0.0     0.0      0.0     0.0   188.5     0.0   191.5 
  17      0.5    685.9     0.0     0.0      0.0     0.0   116.6     0.0   127.8 
  18      1.7   2002.5     0.0     0.0      0.0     0.0   340.4     0.0   413.1 
  19      6.2   6088.4     0.0     0.0      0.0     0.0  1035.0     0.0  1484.6 
  20      4.9   3510.9     0.0     0.0      0.0     0.0   596.9     0.0  1179.7 
  21      6.8   2684.3     0.0     0.0      0.0     0.0   456.3     0.0  1636.1 
  22      3.7    456.1     0.0     0.0      0.0     0.0    77.5     0.0   884.7 
 
          Failure Surface Specified By 15 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         42.61       37.00 
              2         49.86       30.11 
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              3         57.58       23.76 
              4         67.44       22.11 
              5         77.44       22.43 
              6         87.34       21.00 
              7         97.31       21.66 
              8        107.31       21.31 
              9        116.20       25.89 
             10        125.80       28.67 
             11        132.19       36.37 
             12        140.28       42.25 
             13        147.05       49.61 
             14        153.30       57.41 
             15        154.69       61.00 
 
 
                ***     4.435   *** 
 
 
 
1 
 
          Failure Surface Specified By 13 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         56.74       37.00 
              2         63.93       30.05 
              3         73.60       27.51 
              4         83.21       24.73 
              5         92.90       22.27 
              6        102.75       20.53 
              7        111.71       24.97 
              8        119.32       31.46 
              9        127.62       37.03 
             10        135.74       42.87 
             11        144.26       48.10 
             12        151.27       55.24 
             13        157.31       61.00 
 
 
                ***     4.481   *** 
 
 
 
 
          Failure Surface Specified By 15 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         35.00       37.00 
              2         42.25       30.11 
              3         49.97       23.76 
              4         59.84       22.11 
              5         69.83       22.43 
              6         79.73       21.00 
              7         89.71       21.66 
              8         99.70       21.31 
              9        108.59       25.89 
             10        118.20       28.67 
             11        124.58       36.37 
             12        132.67       42.25 
             13        139.44       49.61 
             14        145.69       57.41 
             15        147.08       61.00 
 
 
                ***     4.495   *** 
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1 
 
          Failure Surface Specified By 15 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         33.91       37.00 
              2         41.16       30.11 
              3         48.89       23.76 
              4         58.75       22.11 
              5         68.74       22.43 
              6         78.64       21.00 
              7         88.62       21.66 
              8         98.61       21.31 
              9        107.50       25.89 
             10        117.11       28.67 
             11        123.50       36.37 
             12        131.58       42.25 
             13        138.35       49.61 
             14        144.61       57.41 
             15        145.99       61.00 
 
 
                ***     4.545   *** 
 
 
 
 
          Failure Surface Specified By 15 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         33.91       37.00 
              2         41.16       30.11 
              3         48.89       23.76 
              4         58.75       22.11 
              5         68.74       22.43 
              6         78.64       21.00 
              7         88.62       21.66 
              8         98.61       21.31 
              9        107.50       25.89 
             10        117.11       28.67 
             11        123.50       36.37 
             12        131.58       42.25 
             13        138.35       49.61 
             14        144.61       57.41 
             15        145.99       61.00 
 
 
                ***     4.545   *** 
 
 
 
1 
 
          Failure Surface Specified By 17 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         19.78       37.00 
              2         27.22       30.32 
              3         36.16       25.84 
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              4         46.16       25.56 
              5         56.05       24.09 
              6         65.25       20.17 
              7         74.88       22.88 
              8         84.87       23.04 
              9         94.67       21.04 
             10        104.47       23.04 
             11        113.20       27.91 
             12        121.99       32.69 
             13        131.65       35.26 
             14        138.26       42.77 
             15        144.18       50.82 
             16        152.02       57.03 
             17        159.53       61.00 
 
 
                ***     4.550   *** 
 
 
 
 
          Failure Surface Specified By 17 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         19.78       37.00 
              2         27.22       30.32 
              3         36.16       25.84 
              4         46.16       25.56 
              5         56.05       24.09 
              6         65.25       20.17 
              7         74.88       22.88 
              8         84.87       23.04 
              9         94.67       21.04 
             10        104.47       23.04 
             11        113.20       27.91 
             12        121.99       32.69 
             13        131.65       35.26 
             14        138.26       42.77 
             15        144.18       50.82 
             16        152.02       57.03 
             17        159.53       61.00 
 
 
                ***     4.550   *** 
 
 
 
1 
 
          Failure Surface Specified By 15 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         44.78       37.00 
              2         52.94       31.21 
              3         62.92       30.64 
              4         71.06       24.83 
              5         81.05       24.55 
              6         90.28       20.70 
              7        100.27       21.27 
              8        110.15       22.82 
              9        119.93       24.87 
             10        127.79       31.06 
             11        135.51       37.41 
             12        143.09       43.94 
             13        150.98       50.08 
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             14        155.66       58.92 
             15        159.32       61.00 
 
 
                ***     4.552   *** 
 
 
 
 
          Failure Surface Specified By 17 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         25.22       37.00 
              2         32.66       30.32 
              3         41.60       25.84 
              4         51.59       25.56 
              5         61.48       24.09 
              6         70.69       20.17 
              7         80.31       22.88 
              8         90.31       23.04 
              9        100.11       21.04 
             10        109.91       23.04 
             11        118.64       27.91 
             12        127.42       32.69 
             13        137.09       35.26 
             14        143.69       42.77 
             15        149.62       50.82 
             16        157.46       57.03 
             17        158.87       61.00 
 
 
                ***     4.568   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +-------*-+-W*-*----+---------+---------+---------+ 
                      -                                                   
                      -              .                                    
                      -              .                                    
                      -           .. .                                    
                      -           ...7                                    
                25.00 +        ......0                                    
                      -        ...7..1                                    
                      -       ....0..4                                    
                      -       ..7.1...                                    
                      -       ..0.4..2                                    
                      -       ..1....9                                    
          A     50.00 +       ..4.2...                                    
                      -       ..7.9...                                    
                      -       .12....3                                    
                      -       ..0.3...                                    
                      -       721.....                                    
                      -       049.....                                    
          X     75.00 +       17.3....                                    
                      -       429.....                                    
                      -       .13.....                                    
                      -       25......                                    
                      -       93.....                                     
                      -       12.....                                     
          I    100.00 +       04....**.       */1                         
                      -       17...............                           
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                      -       .24..............                           
                      -       ..37.............                           
                      -       .124.............                           
                      -       ..9..3...........                           
          S    125.00 +       ..12...4.........                           
                      -       ....91.3.........                           
                      -       ......72.4.......                           
                      -       ......0913..4....                           
                      -       .........291.....                           
                      -       ...........32..44                           
               150.00 +        ...........9.17.                           
                      -        ..............21                           
                      -           ..**.......0*1/                         
                      -                                                   
                      -                                                   
                      -                                                   
          F    175.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +       *   W* *                                    
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1

1

1

22
2

2

3

4

W1 W1

L1 bcd
efg
hij
a

# FS
a 7.82
b 7.82
c 7.82
d 7.82
e 7.82
f 7.82
g 7.82
h 7.82
i 7.82
j 7.82

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
250.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=7.82
Safety Factors Are Calculated By The Modified Janbu Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              11:23AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:rw1325&1326 at max height_static block.in                                   
          Output Filename:          N:rw1325&1326 at max height_static block.OUT                                  
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_static block.PLT                                  
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Static  
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     250.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1325_1326\Analysis\Slope Stablity\rw1325&1326 at max height_static block.doc 

 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Sliding Block Surfaces, Has Been  
          Specified. 
 
 
         5000 Trial Surfaces Have Been Generated. 
 
 
          2 Boxes Specified For Generation Of Central Block Base 
 
 
          Length Of Line Segments For Active And Passive Portions Of 
          Sliding Block Is   5.0 
 
 
          Box        X-Left     Y-Left    X-Right    Y-Right      Height 
          No.         (ft)       (ft)       (ft)       (ft)        (ft) 
 
           1          40.00      26.00     110.00      26.00      12.00 
           2         115.00      26.00     140.00      26.00      12.00 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Janbu Method * * 
 
 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1325_1326\Analysis\Slope Stablity\rw1325&1326 at max height_static block.doc 

              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
 
               Individual data on the    24  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.4    489.3     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      4.2   1908.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      0.1     67.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      1.9   1332.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      2.4   1959.7     0.0   103.3      0.0     0.0     0.0     0.0     0.0 
   6      4.5   4618.6     0.0   714.2      0.0     0.0     0.0     0.0     0.0 
   7      3.9   5205.4     0.0  1532.5      0.0     0.0     0.0     0.0     0.0 
   8      3.7   6445.6     0.0  2537.1      0.0     0.0     0.0     0.0     0.0 
   9      2.4   4495.6     0.0  1431.1      0.0     0.0     0.0     0.0     0.0 
  10      0.0     22.4     0.0     6.0      0.0     0.0     0.0     0.0     0.0 
  11     31.4  75200.5     0.0 15540.2      0.0     0.0     0.0     0.0  7527.4 
  12      3.2   6268.1     0.0  1349.9      0.0     0.0     0.0     0.0   763.9 
  13      2.4   3767.8     0.0   252.0      0.0     0.0     0.0     0.0   567.3 
  14      1.0   1369.8     0.0     0.0      0.0     0.0     0.0     0.0   236.5 
  15      0.2    211.5     0.0     0.0      0.0     0.0     0.0     0.0    38.5 
  16      1.5   1844.3     0.0     0.0      0.0     0.0     0.0     0.0   370.5 
  17      1.7   1739.8     0.0     0.0      0.0     0.0     0.0     0.0   401.4 
  18      3.4   3115.2     0.0     0.0      0.0     0.0     0.0     0.0   807.1 
  19      2.9   2254.2     0.0     0.0      0.0     0.0     0.0     0.0   701.5 
  20      2.6   1577.6     0.0     0.0      0.0     0.0     0.0     0.0   626.1 
  21      3.0   1313.4     0.0     0.0      0.0     0.0     0.0     0.0   717.5 
  22      3.2    898.6     0.0     0.0      0.0     0.0     0.0     0.0   764.6 
  23      1.8    200.8     0.0     0.0      0.0     0.0     0.0     0.0   431.5 
  24      0.2      1.6     0.0     0.0      0.0     0.0     0.0     0.0    41.6 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
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             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
1 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
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                ***     7.821   *** 
 
 
 
1 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
1 
 
          Failure Surface Specified By 18 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
1 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
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              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
 
          Failure Surface Specified By 18 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        131.37       24.75 
              9        134.56       28.60 
             10        138.07       32.16 
             11        141.28       35.99 
             12        144.65       39.69 
             13        147.57       43.75 
             14        150.18       48.01 
             15        153.17       52.02 
             16        156.35       55.87 
             17        158.15       60.54 
             18        158.32       61.00 
 
 
                ***     7.821   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     25.00     50.00     75.00    100.00    125.00 
 
          X      0.00 +-------*-+-W*-*----+---------+---------+---------+ 
                      -                                                   
                      -              .                                    
                      -            ...                                    
                      -          .....                                    
                      -           ....                                    
                25.00 +         ......                                    
                      -        . .....                                    
                      -        .......                                    
                      -        .......                                    
                      -       ........                                    
                      -       ........                                    
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          A     50.00 +       ........                                    
                      -       ........                                    
                      -        .......                                    
                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
          X     75.00 +       ......11                                    
                      -       .....1..                                    
                      -       ........                                    
                      -       ....1...                                    
                      -       ...1....                                    
                      -       1.1.....                                    
          I    100.00 +       ......**        */1                         
                      -       ......                                      
                      -       ...                                         
                      -                                                   
                      -       ....... .                                   
                      -       ...........                                 
          S    125.00 +       ................                            
                      -       .................                           
                      -       ..11.............                           
                      -       .....1...........                           
                      -         ....1..........                           
                      -           ....11.......                           
               150.00 +            ......1.....                           
                      -               .....1...                           
                      -             **  ....1.*1/                         
                      -                                                   
                      -                                                   
                      -                                                   
          F    175.00 +                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +       *   W* *                                    



0 40 80 120 160 200
-13

27

67

107

147

0
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W1 W1

L1

bcd
efg
hij
a

# FS
a 2.64
b 2.64
c 2.64
d 2.64
e 2.64
f 2.64
g 2.64
h 2.64
i 2.64
j 2.64

Soil
Desc.

LW Fill
NativeCL
Firm CL
Stiff CL

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
40.0
125.0
120.0
125.0

Saturated
Unit Wt.

(pcf)
40.0

125.0
120.0
125.0

Cohesion
Intercept

(psf)
2800.0
250.0
1000.0
2000.0

Friction
Angle
(deg)
0.0

30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.170 g<

PCSTABL5M/si  FSmin=2.64
Safety Factors Are Calculated By The Modified Janbu Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 10/29/2008                          
          Time of Run:              11:21AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:rw1325&1326 at max height_seismic block.in                                  
          Output Filename:          N:rw1325&1326 at max height_seismic block.OUT                                 
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:rw1325&1326 at max height_seismic block.PLT                                 
 
 
 
 
          PROBLEM DESCRIPTION   I-436 405-22 HOV Connector Segment       
                                RW 1325 & 1326 at Maximum Height_Seismic 
 
 
 
 
          BOUNDARY COORDINATES 
 
              5 Top   Boundaries 
             10 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      37.00     100.00      37.00        2 
              2        100.00      37.00     100.01      61.00        1 
              3        100.01      61.00     160.00      61.00        1 
              4        160.00      61.00     160.01      37.00        1 
              5        160.01      37.00     200.00      37.00        2 
              6        100.00      37.00     100.01      34.00        2 
              7        100.01      34.00     160.00      34.00        2 
              8        160.00      34.00     160.01      37.00        2 
              9          0.00      32.00     200.00      32.00        3 
             10          0.00      20.00     200.00      20.00        4 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           4 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1    40.0     40.0    2800.0      0.0    0.00       0.0      1 
            2   125.0    125.0     250.0     30.0    0.00       0.0      1 
            3   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            4   125.0    125.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
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          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
 
              1          0.00       31.00 
              2        200.00       31.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         100.01       160.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.170 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Sliding Block Surfaces, Has Been  
          Specified. 
 
 
         5000 Trial Surfaces Have Been Generated. 
 
 
          2 Boxes Specified For Generation Of Central Block Base 
 
 
          Length Of Line Segments For Active And Passive Portions Of 
          Sliding Block Is   5.0 
 
 
          Box        X-Left     Y-Left    X-Right    Y-Right      Height 
          No.         (ft)       (ft)       (ft)       (ft)        (ft) 
 
           1          40.00      26.00     110.00      26.00      12.00 
           2         115.00      26.00     170.00      26.00      12.00 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Janbu Method * * 
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          Failure Surface Specified By 11 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         73.35       37.00 
              2         76.79       34.72 
              3         81.02       32.06 
              4         85.46       29.77 
              5         89.99       27.65 
              6         93.89       24.52 
              7         97.64       21.21 
              8        151.02       24.75 
              9        154.21       28.60 
             10        157.72       32.16 
             11        160.01       34.89 
 
 
                ***     2.640   *** 
 
 
 
 
               Individual data on the    19  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.4    489.3     0.0     0.0      0.0     0.0    83.2     0.0     0.0 
   2      4.2   1908.6     0.0     0.0      0.0     0.0   324.5     0.0     0.0 
   3      0.1     67.2     0.0     0.0      0.0     0.0    11.4     0.0     0.0 
   4      1.9   1332.6     0.0     0.0      0.0     0.0   226.5     0.0     0.0 
   5      2.4   1959.7     0.0   103.3      0.0     0.0   333.2     0.0     0.0 
   6      4.5   4618.6     0.0   714.2      0.0     0.0   785.2     0.0     0.0 
   7      3.9   5205.4     0.0  1532.5      0.0     0.0   884.9     0.0     0.0 
   8      3.7   6445.6     0.0  2537.1      0.0     0.0  1095.7     0.0     0.0 
   9      2.4   4508.4     0.0  1433.2      0.0     0.0   766.4     0.0     0.0 
  10      0.0     22.5     0.0     6.0      0.0     0.0     3.8     0.0     0.0 
  11     51.0 122591.8     0.0 25339.1      0.0     0.0 20840.6     0.0 12243.2 
  12      3.2   6268.1     0.0  1349.9      0.0     0.0  1065.6     0.0   763.9 
  13      2.4   3767.8     0.0   252.0      0.0     0.0   640.5     0.0   567.3 
  14      1.0   1369.8     0.0     0.0      0.0     0.0   232.9     0.0   236.5 
  15      0.2    211.5     0.0     0.0      0.0     0.0    36.0     0.0    38.5 
  16      1.5   1844.3     0.0     0.0      0.0     0.0   313.5     0.0   370.5 
  17      0.7    786.8     0.0     0.0      0.0     0.0   133.7     0.0   177.7 
  18      0.0      2.7     0.0     0.0      0.0     0.0     0.5     0.0     0.0 
  19      0.0      3.8     0.0     0.0      0.0     0.0     0.6     0.0     0.0 
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                25.00 +          . ...                                    
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          A     50.00 +        .......                                    
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                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
                      -       ........                                    
          X     75.00 +       ......11                                    
                      -       .....1..                                    
                      -        .......                                    
                      -       ....1...                                    
                      -       ...1....                                    
                      -       1.1.....                                    
          I    100.00 +       ......**        */1                         
                      -       ......                                      
                      -        ....                                       
                      -                                                   
                      -       .......                                     
                      -       ...........                                 
          S    125.00 +       ..............                              
                      -       .................                           
                      -       .................                           
                      -       .................                           
                      -       .................                           
                      -       .................                           
               150.00 +       ..1..............                           
                      -       ...1.............                           
                      -       .....1**........*1/                         
                      -       ........                                    
                      -       ........                                    
                      -        .......                                    
          F    175.00 +         ......                                    
                      -            . .                                    
                      -                                                   
                      -                                                   
                      -                                                   
                      -                                                   
          T    200.00 +       *   W* *                                    
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SETTLEMENT CALCULATIONS 
BOLSA CHICA ROAD OC 



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 120 ft (B)
Load, Q 500 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.53 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

1-Clay Fill 0 26 13 26 125 1,625 7 11,375 0.9954 498 C 0.018 1 0.00208863 0.65

2-Firm Clay 26 40 33 14 57.6 3,653 1.08 3,945 0.9413 471 C 0.016 0.17 2 0.003799684 0.64

3-Stiff Clay 40 44 42 4 62.6 4,182 2 8,363 0.8963 448 C 0.019 1 0.000840126 0.04

3a-Dense Sand 44 49 46.5 5 62.6 4,463 2 8,927 0.8706 435 E 1750 N/A 0.000248729 0.01

3-Stiff Clay 49 60 54.5 11 62.6 4,964 2 9,928 0.8213 411 C 0.019 1 0.000655801 0.09

4.1-SM/ML 60 70 65 10 62.6 5,621 2 11,243 0.7535 377 E 1000 N/A 0.000376746 0.05

4.2-SP 70 90 80 20 62.6 6,560 2 13,121 0.6583 329 E 2000 N/A 0.000164564 0.04

5.1-Clay 90 107 98.5 17 62.6 7,719 2 15,437 0.5521 276 C 1 0 0.00

5.2-Sand 107 117 112 10 62.6 8,564 2 17,127 0.4849 242 E 3000 N/A 8.08219E-05 0.01

TOTAL= 1.53 inches

L
o

a
d

e
d

 A
re

a

L>B

(2)

WCC 405/22 HOV I-436

Fill Settlement top of north abutment  - middle of fill

Depth (feet) Stress Distribution

settlement Bolsa Chica N Abut top middle.xls Calc Summary



SETTLEMENT CALCULATION

INSTRUCTIONS: 

1 Program calculates settlement under center, short edge, long edge, or corner of shaded rectangular loaded areas, using Boussinesq stress distribution and consolidation theory or elastic modulus compressibility. 

2 Input data in shaded fields.  Unshaded fields are automatically calculated. Up to 26 soil layers may be used.

3 Explanation of the calculation procedure and guidance for input of data in rows (A) through (E) and columns (1) through (16) is provided below.

ROW AND COLUMN NOTES

(A) Input length (long side) of rectangular loaded area.

(B) Input width (short side) of rectangular loaded area.

(C) Input applied load at the base of the loaded area (pounds per square foot)

(D) Input depth of applied load below the ground surface (the depth must coincide with a bottom-of-layer boundary specified in Column (2)

(E) Input 1, 2, 3, or 4 to calculate the settlement under the center, midpoint of short edge, midpoint of long edge, or corner, respectively, of the rectangular loaded area.

(1) Input Soil Layer number and/or description (optional).

(2) Starting with the ground surface (depth = 0) input the depth to top and bottom of each soil layer below the ground surface.  The depth to center of the layer is automatically calculated.

(3) The layer height or thickness is automatically computed (H=depth to top of layer minus depth to bottom of layer). 

(4) Input unit weight of soil in the layer (total unit weight above the water table, buoyant unit weight below the water table).

(5) Vertical effective stress (pounds per square foot) at the center of each layer prior to the new loading is automatically computed.

(6) Input Overconsolidation Ratio (OCR) defined as the ratio of maximum past preconsolidation pressure (column (7)) to current effective vertical stress (Column (5)).  OCR=1 is Normally Consolidated.

(7) Maximum past preconsolidation pressure is calculated as the product of Column (5) and Column (6), or  σ'p = OCR * σ'v.

(8) The stress increase coefficient (Iσ) at the center of each layer is computed using Newmark integration of Boussinesq theory based on vertical depth below bottom of loaded area and position on loaded area input in Row E.

(9) The increase in stress (Δσ) at the center of each layer due to the loaded area is computed as the product of I σ (Column (8)) and load Q (Row (C)).

(10) Input compressibility type for each layer.  "E" means elastic modulus (slope of stress versus strain curve) is used, "C" means consolidation theory is used (slope of log stress versus strain curve) is used.

(11) Input elastic modulus (E in ksf) value for each layer where "E" is selected in Column 10.

(12) Input Recompression Ratio, or slope of log stress versus strain curve, in the overconsolidated range (if soil is normally consolidated this value need not be input).

(13) Input Virgin Compression Ratio, or slope of log stress versus strain curve, in the normally consolidated range.

(14) Virgin and/or Recomp. Case determined ("C" Comp. Type Only).  Case 1  = entire loading is within recompression range, Case 2 - Loading patially recompression partially virgin, Case 3 - entirely virgin (norm cons.) 

(15) Strain ε is calculated as Δσ / E if "E" is specified in Column (10), or by consolidation theory using the appropriate recompression and/or virgin slopes if "C" is specified in Column (10).

(16) Layer settlement (inches) is computed as Strain (Column (15)) times Height (Column (3) converted to inches).  Total settlement (inches) of all layers is summed up at the bottom of Column (16).

settlement Bolsa Chica N Abut top middle.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 120 ft (B)
Load, Q 500 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.56 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

1-Clay Fill 0 26 13 26 125 1,625 7 11,375 0.4994 250 C 0.018 1 0.001117322 0.35

2-Firm Clay 26 40 33 14 57.6 3,653 1.1 4,019 0.4905 245 C 0.016 0.17 1 0.000451484 0.08

3-Stiff Clay 40 44 42 4 62.6 4,182 2 8,363 0.4817 241 C 0.019 1 0.000462081 0.02

3a-Dense Sand 44 49 46.5 5 62.6 4,463 2 8,927 0.4761 238 E 1750 N/A 0.00013603 0.01

3-Stiff Clay 49 60 54.5 11 62.6 4,964 2 9,928 0.4643 232 C 0.019 1 0.000377176 0.05

4.1-SM/ML 60 70 65 10 62.6 5,621 2 11,243 0.4458 223 E 1000 N/A 0.000222911 0.03

4.2-SP 70 90 80 20 62.6 6,560 2 13,121 0.4150 207 E 2000 N/A 0.000103749 0.02

5.1-Clay 90 107 98.5 17 62.6 7,719 2 15,437 0.3736 187 C 1 0 0.00

5.2-Sand 107 117 112 10 62.6 8,564 2 17,127 0.3432 172 E 3000 N/A 5.72011E-05 0.01

TOTAL= 0.56 inches

I-436

Fill Settlement top of north abutment  - edge of fill

Depth (feet) Stress Distribution
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L>B

(2)

WCC 405/22 HOV

settlement Bolsa Chica N Abut top edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 120 ft (B)
Load, Q 1,625 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 3.11 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

1-Clay Fill 0 8 4 8 125 500 7 3,500 0.9999 1,625 C 0.018 1 0.01131 1.09

2-Firm Clay 8 22 15 14 57.6 1,403 2.5 3,508 0.9930 1,614 C 0.016 0.17 1 0.005319 0.89

3-Stiff Clay 22 26 24 4 62.6 1,932 2 3,863 0.9742 1,583 C 0.019 1 0.004939 0.24

3a-Dense Sand 26 31 28.5 5 62.6 2,213 2 4,427 0.9595 1,559 E 1750 N/A 0.000891 0.05

3-Stiff Clay 31 42 36.5 11 62.6 2,714 2 5,428 0.9250 1,503 C 0.019 1 0.003637 0.48

4.1-SM/ML 42 52 47 10 62.6 3,371 2 6,743 0.8676 1,410 E 1000 N/A 0.00141 0.17

4.2-SP 52 72 62 20 62.6 4,310 2 8,621 0.7730 1,256 E 2000 N/A 0.000628 0.15

5.1-Clay 72 89 80.5 17 62.6 5,469 2 10,937 0.6552 1,065 C 1 0 0.00

5.2-Sand 89 99 94 10 62.6 6,314 2 12,627 0.5765 937 E 3000 N/A 0.000312 0.04

TOTAL= 3.11 inches

L
o

ad
ed

 A
re

a

L>B

(2)

WCC 405/22 HOV I-436

Fill Settlement side of north abutment 13' of fill - middle of embankment

Depth (feet) Stress Distribution

settlement Bolsa Chica N Abut side slope middle.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 120 ft (B)
Load, Q 300 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.48 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

1-Clay Fill 0 26 13 26 125 1,625 7 11,375 0.9954 299 C 0.018 1 0.001318783 0.41

2-Firm Clay 26 40 33 14 57.6 3,653 1 3,653 0.9413 282 C 0.016 0.17 3 0.005497152 0.92

3-Stiff Clay 40 44 42 4 62.6 4,182 2 8,363 0.8963 269 C 0.019 1 0.000514267 0.02

3a-Dense Sand 44 49 46.5 5 62.6 4,463 2 8,927 0.8706 261 E 1750 N/A 0.000149238 0.01

3-Stiff Clay 49 60 54.5 11 62.6 4,964 2 9,928 0.8213 246 C 0.019 1 0.0003997 0.05

4.1-SM/ML 60 70 65 10 62.6 5,621 2 11,243 0.7535 226 E 1000 N/A 0.000226047 0.03

4.2-SP 70 90 80 20 62.6 6,560 2 13,121 0.6583 197 E 2000 N/A 9.87383E-05 0.02

5.1-Clay 90 107 98.5 17 62.6 7,719 2 15,437 0.5521 166 C 1 0 0.00

5.2-Sand 107 117 112 10 62.6 8,564 2 17,127 0.4849 145 E 3000 N/A 4.84932E-05 0.01

TOTAL= 1.48 inches

I-436

Fill Settlement top of south abutment  - middle of fill

Depth (feet) Stress Distribution
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WCC 405/22 HOV

settlement Bolsa Chica S Abut top middle.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 120 ft (B)
Load, Q 300 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.79 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

1-Clay Fill 0 26 13 26 125 1,625 7 11,375 0.4994 150 C 0.018 1 0.000689361 0.22

2-Firm Clay 26 40 33 14 57.6 3,653 1 3,653 0.4905 147 C 0.016 0.17 3 0.002915444 0.49

3-Stiff Clay 40 44 42 4 62.6 4,182 2 8,363 0.4817 145 C 0.019 1 0.000280342 0.01

3a-Dense Sand 44 49 46.5 5 62.6 4,463 2 8,927 0.4761 143 E 1750 N/A 8.16181E-05 0.00

3-Stiff Clay 49 60 54.5 11 62.6 4,964 2 9,928 0.4643 139 C 0.019 1 0.000228368 0.03

4.1-SM/ML 60 70 65 10 62.6 5,621 2 11,243 0.4458 134 E 1000 N/A 0.000133747 0.02

4.2-SP 70 90 80 20 62.6 6,560 2 13,121 0.4150 124 E 2000 N/A 6.22494E-05 0.01

5.1-Clay 90 107 98.5 17 62.6 7,719 2 15,437 0.3736 112 C 1 0 0.00

5.2-Sand 107 117 112 10 62.6 8,564 2 17,127 0.3432 103 E 3000 N/A 3.43206E-05 0.00

TOTAL= 0.79 inches

I-436

Fill Settlement top of south abutment  - edge of fill

Depth (feet) Stress Distribution
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WCC 405/22 HOV

settlement Bolsa Chica S Abut top edge.xls Calc Summary
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   SETTLEMENT CALCULATIONS  

 
 
 
 

















Based on correlations with Liquid Limit, considering the average LL of 36 for Layer 
No. 2, we estimated the overconsolidated Coefficient of Consolidation (Cv) for 
Layer 2 as 2.1 ft2/day, and normally consolidated Cv of 0.33 ft2/day (NAVFAC 
DM7.01).  Following Terzaghi’s theory of consolidation we assumed single drainage 
condition for Layer 2 (due to stiff clay layer below) and drainage height of 13 feet.  
Time (t) to complete a given average percent consolidation (Uavg) or percent of total 
predicted settlement may be determined from the Time Factor (T), drainage height 
(Hd), and Coefficient of Consolidation (Cv) as follows: 
 

T=Cv * t / (Hd)
2 

T=π/4 * (Uavg/100)2 For Uavg<60% 

T=1.781-0.933 * log (100-Uavg) For Uavg>60% 
 
OVERCONSOLIDATED PERCENT CONSOLIDATION vs. TIME (LAYER NO. 2)  

Uavg (%) 60 70 80 90 95 
T 0.286 0.403 0.567 0.848 1.129 

t (days) 23 32 45 68 90 
Overconsolidated Cv=2.1 ft2/day 
 
Other than Layer No. 2, all other soils are very stiff and will complete most of the 
settlements within about 30 days after completion of embankment.    
 
NORMALLY CONSOLIDATED % CONSOLIDATION vs. TIME (LAYER NO. 2)  

Uavg (%) 60 70 80 90 95 
T 0.286 0.403 0.567 0.848 1.129 

t (days) 146 204 286 432 572 
Normally consolidated Cv=0.33 ft2/day 



AREA 1 SETTLEMENT ESTIMATE 
Calculated 

Settlement (inches) Wall 
Station 

Wall / Fill 
Height (ft) 

Fill 
Type 

Average 
Gross 

Loading 
(psf) 

Depth 
Below 

OG (feet) 

Net 
Load 
(psf) Center Edge 

Estimated 
Settlement for 

Design 
(inches) 

LW 
Only 

456 456 1.15 0.7 0.75-1.25 

10+00 to 
11+00 

4 to 8 

LW + 
Soil 603 

0 

603 1.45 0.9 1.0-1.5 

LW 
Only 

576 451 1.14 0.7 0.75-1.25 

11+00 to 
12+00 

8 to 11 

LW + 
Soil 

913 

1 

788 1.8 1.14 1.25-2.0 

LW 
Only 726 601 1.45 0.9 1.0-1.5 

12+00 to 
13+00 11 to 16 

LW + 
Soil 

1300 

1 

1175 2.45 1.60 1.5-2.5 

Note: Layer 2 settlement is about 30% of the total. 
 
AREA 2 SETTLEMENT ESTIMATE 

Calculated 
Settlement (inches) 

Wall 
Station 

Wall / Fill 
Height (ft) 

Fill 
Type 

Average 
Gross 

Loading 
(psf) 

Depth 
Below 

OG (feet) 

Net 
Load 
(psf) Center Edge 

Estimated 
Settlement for 

Design 
(inches) 

13+00 to 
14+00 

16 to 20 LW 816 1 691 1.58 1.00 0.75-1.75 

14+00 to 
15+00 

20 to 25 LW 951 1.5 764 1.71 1.10 1.0-2.0 

15+00 to 
16+50 

25 to 29 LW 1086 0 1086 2.31 1.53 1.5-2.5 

Note: Layer 2 settlement is about 30% of the total. 
 
AREA 3 SETTLEMENT ESTIMATE 

Calculated 
Settlement (inches) Wall 

Station 
Wall / Fill 
Height (ft) 

Fill 
Type 

Average 
Gross 

Loading 
(psf) 

Depth 
Below 

OG (feet) 

Net 
Load 
(psf) Center Edge 

Estimated 
Settlement for 

Design 
(inches) 

16+50 to 
19+00 

26 to 28 LW 1086 0 1086 2.46 1.61 1.5-2.5 

Note:  Layer 2 settlement is about 30% of the total. 
 Assumes partial surcharge is completed before wall construction 



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 456 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.15 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 455 C 0.018 1 0.00506 0.49

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 425 C 0.016 0.17 1 0.001838 0.31

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 325 C 0.019 1 0.001072 0.23

Dense SM 40 66 53 26 63.6 3,706 0.4517 206 E 1000 N/A 0.000206 0.06

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 131 C 0.017 1 0.000186 0.04

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 95 E 3000 N/A 3.16E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 78 C 0.017 1 8.16E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1448 66 E 3000 N/A 2.2E-05 0.00

TOTAL= 1.15 inches

I-436

RW 1299 & 1300 - 10+00 to 11+00 (LW Fill, Center)

Depth (feet) Stress Distribution

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 10+00 to 11+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

INSTRUCTIONS: 

1 Program calculates settlement under center, short edge, long edge, or corner of shaded rectangular loaded areas, using Boussinesq stress distribution and consolidation theory or elastic modulus compressibility. 

2 Input data in shaded fields.  Unshaded fields are automatically calculated. Up to 26 soil layers may be used.

3 Explanation of the calculation procedure and guidance for input of data in rows (A) through (E) and columns (1) through (16) is provided below.

ROW AND COLUMN NOTES

(A) Input length (long side) of rectangular loaded area.

(B) Input width (short side) of rectangular loaded area.

(C) Input applied load at the base of the loaded area (pounds per square foot)

(D) Input depth of applied load below the ground surface (the depth must coincide with a bottom-of-layer boundary specified in Column (2)

(E) Input 1, 2, 3, or 4 to calculate the settlement under the center, midpoint of short edge, midpoint of long edge, or corner, respectively, of the rectangular loaded area.

(1) Input Soil Layer number and/or description (optional).

(2) Starting with the ground surface (depth = 0) input the depth to top and bottom of each soil layer below the ground surface.  The depth to center of the layer is automatically calculated.

(3) The layer height or thickness is automatically computed (H=depth to top of layer minus depth to bottom of layer). 

(4) Input unit weight of soil in the layer (total unit weight above the water table, buoyant unit weight below the water table).

(5) Vertical effective stress (pounds per square foot) at the center of each layer prior to the new loading is automatically computed.

(6) Input Overconsolidation Ratio (OCR) defined as the ratio of maximum past preconsolidation pressure (column (7)) to current effective vertical stress (Column (5)).  OCR=1 is Normally Consolidated.

(7) Maximum past preconsolidation pressure is calculated as the product of Column (5) and Column (6), or  σ'p = OCR * σ'v.

(8) The stress increase coefficient (Iσ) at the center of each layer is computed using Newmark integration of Boussinesq theory based on vertical depth below bottom of loaded area and position on loaded area input in Row E.

(9) The increase in stress (Δσ) at the center of each layer due to the loaded area is computed as the product of Iσ (Column (8)) and load Q (Row (C)).

(10) Input compressibility type for each layer.  "E" means elastic modulus (slope of stress versus strain curve) is used, "C" means consolidation theory is used (slope of log stress versus strain curve) is used.

(11) Input elastic modulus (E in ksf) value for each layer where "E" is selected in Column 10.

(12) Input Recompression Ratio, or slope of log stress versus strain curve, in the overconsolidated range (if soil is normally consolidated this value need not be input).

(13) Input Virgin Compression Ratio, or slope of log stress versus strain curve, in the normally consolidated range.

(14) Virgin and/or Recomp. Case determined ("C" Comp. Type Only).  Case 1  = entire loading is within recompression range, Case 2 - Loading patially recompression partially virgin, Case 3 - entirely virgin (norm cons.) 

(15) Strain ε is calculated as Δσ / E if "E" is specified in Column (10), or by consolidation theory using the appropriate recompression and/or virgin slopes if "C" is specified in Column (10).

(16) Layer settlement (inches) is computed as Strain (Column (15)) times Height (Column (3) converted to inches).  Total settlement (inches) of all layers is summed up at the bottom of Column (16).

Settlement 10+00 to 11+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 456 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.70 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 228 C 0.018 1 0.002936 0.28

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 224 C 0.016 0.17 1 0.001029 0.17

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 201 C 0.019 1 0.00068 0.15

Dense SM 40 66 53 26 63.6 3,706 0.3359 153 E 1000 N/A 0.000153 0.05

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 109 C 0.017 1 0.000154 0.04

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 83 E 3000 N/A 2.76E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 70 C 0.017 1 7.3E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1318 60 E 3000 N/A 2E-05 0.00

TOTAL= 0.70 inches

I-436

RW 1299 & 1300 - 10+00 to 11+00 (LW Fill, Edge)

Depth (feet) Stress Distribution

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 10+00 to 11+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 603 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.45 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 602 C 0.018 1 0.006177 0.59

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 562 C 0.016 0.17 1 0.00234 0.39

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 430 C 0.019 1 0.00139 0.30

Dense SM 40 66 53 26 63.6 3,706 0.4517 272 E 1000 N/A 0.000272 0.08

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 173 C 0.017 1 0.000244 0.06

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 125 E 3000 N/A 4.18E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 104 C 0.017 1 0.000108 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1448 87 E 3000 N/A 2.91E-05 0.01

TOTAL= 1.45 inches

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1299 & 1300 - 10+00 to 11+00 (LW+Reg Fill, Center)

Depth (feet) Stress Distribution

Settlement 10+00 to 11+00 LW+Reg Fill_ctr.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 603 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.90 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 301 C 0.018 1 0.003688 0.35

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 296 C 0.016 0.17 1 0.00133 0.22

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 266 C 0.019 1 0.000888 0.19

Dense SM 40 66 53 26 63.6 3,706 0.3359 203 E 1000 N/A 0.000203 0.06

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 144 C 0.017 1 0.000203 0.05

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 110 E 3000 N/A 3.65E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 93 C 0.017 1 9.64E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1318 79 E 3000 N/A 2.65E-05 0.01

TOTAL= 0.90 inches

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1299 & 1300 - 10+00 to 11+00 (LW+Reg Fill, Edge)

Depth (feet) Stress Distribution

Settlement 10+00 to 11+00 LW+Reg Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 451 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.14 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 450 C 0.018 1 0.005019 0.48

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 420 C 0.016 0.17 1 0.00182 0.31

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 322 C 0.019 1 0.001061 0.23

Dense SM 40 66 53 26 63.6 3,706 0.4517 204 E 1000 N/A 0.000204 0.06

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 130 C 0.017 1 0.000184 0.04

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 94 E 3000 N/A 3.13E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 77 C 0.017 1 8.07E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1448 65 E 3000 N/A 2.18E-05 0.00

TOTAL= 1.14 inches

I-436

RW 1299 & 1300 - 11+00 to 12+00 (LW Fill, Center)

Depth (feet) Stress Distribution

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 11+00 to 12+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 451 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.70 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 225 C 0.018 1 0.002909 0.28

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 221 C 0.016 0.17 1 0.001018 0.17

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 199 C 0.019 1 0.000673 0.15

Dense SM 40 66 53 26 63.6 3,706 0.3359 151 E 1000 N/A 0.000151 0.05

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 108 C 0.017 1 0.000153 0.04

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 82 E 3000 N/A 2.73E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 69 C 0.017 1 7.22E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1318 59 E 3000 N/A 1.98E-05 0.00

TOTAL= 0.70 inches

I-436

RW 1299 & 1300 - 11+00 to 12+00 (LW Fill, Edge)

Depth (feet) Stress Distribution

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 11+00 to 12+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 788 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.80 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 787 C 0.018 1 0.007388 0.71

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 734 C 0.016 0.17 1 0.002925 0.49

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 562 C 0.019 1 0.001774 0.38

Dense SM 40 66 53 26 63.6 3,706 0.4517 356 E 1000 N/A 0.000356 0.11

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 227 C 0.017 1 0.000318 0.08

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 164 E 3000 N/A 5.46E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 135 C 0.017 1 0.00014 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1448 114 E 3000 N/A 3.8E-05 0.01

TOTAL= 1.80 inches

I-436

RW 1299 & 1300 - 11+00 to 12+00 (LW+Reg Fill, Center)

Depth (feet) Stress Distribution

L
o
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ed
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re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 11+00 to 12+00 LW+Reg Fill_ctr.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 788 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.14 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 394 C 0.018 1 0.004541 0.44

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 387 C 0.016 0.17 1 0.001692 0.28

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 348 C 0.019 1 0.001143 0.25

Dense SM 40 66 53 26 63.6 3,706 0.3359 265 E 1000 N/A 0.000265 0.08

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 188 C 0.017 1 0.000265 0.06

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 143 E 3000 N/A 4.77E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 121 C 0.017 1 0.000126 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1318 104 E 3000 N/A 3.46E-05 0.01

TOTAL= 1.14 inches

I-436

RW 1299 & 1300 - 11+00 to 12+00 (LW+Reg Fill, Edge)

Depth (feet) Stress Distribution

L
o
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ed
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re
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L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 11+00 to 12+00 LW+Reg Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 601 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.45 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 600 C 0.018 1 0.006163 0.59

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 560 C 0.016 0.17 1 0.002334 0.39

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 429 C 0.019 1 0.001386 0.30

Dense SM 40 66 53 26 63.6 3,706 0.4517 271 E 1000 N/A 0.000271 0.08

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 173 C 0.017 1 0.000244 0.06

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 125 E 3000 N/A 4.17E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 103 C 0.017 1 0.000107 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1448 87 E 3000 N/A 2.9E-05 0.01

TOTAL= 1.45 inches

I-436

RW 1299 & 1300 - 12+00 to 13+00 (LW Fill, Center)

Depth (feet) Stress Distribution

L
o
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ed
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re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 12+00 to 13+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 601 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.90 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 300 C 0.018 1 0.003678 0.35

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 295 C 0.016 0.17 1 0.001326 0.22

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 265 C 0.019 1 0.000885 0.19

Dense SM 40 66 53 26 63.6 3,706 0.3359 202 E 1000 N/A 0.000202 0.06

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 143 C 0.017 1 0.000203 0.05

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 109 E 3000 N/A 3.64E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 92 C 0.017 1 9.61E-05 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1318 79 E 3000 N/A 2.64E-05 0.01

TOTAL= 0.90 inches

I-436

RW 1299 & 1300 - 12+00 to 13+00 (LW Fill, Edge)

Depth (feet) Stress Distribution
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(2)

SR-22 405/22 HOV Conn. Segment

Settlement 12+00 to 13+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 1,175 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.45 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9982 1,173 C 0.018 1 0.009441 0.91

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9318 1,095 C 0.016 0.17 1 0.004008 0.67

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7131 838 C 0.019 1 0.002523 0.54

Dense SM 40 66 53 26 63.6 3,706 0.4517 531 E 1000 N/A 0.000531 0.17

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2875 338 C 0.017 1 0.000469 0.11

Dense SM 86 103 94.5 17 62.6 6,297 0.2079 244 E 3000 N/A 8.14E-05 0.02

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1717 202 C 0.017 1 0.000208 0.02

Dense SM 110 126 118 16 62.6 7,768 0.1448 170 E 3000 N/A 5.67E-05 0.01

TOTAL= 2.45 inches

I-436

RW 1299 & 1300 - 12+00 to 13+00 (LW+Reg Fill, Center)

Depth (feet) Stress Distribution
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L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 12+00 to 13+00 LW+Reg Fill_ctr.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 50 ft (B)
Load, Q 1,175 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.60 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 587 C 0.018 1 0.006073 0.58

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4909 577 C 0.016 0.17 1 0.002393 0.40

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4416 519 C 0.019 1 0.001651 0.36

Dense SM 40 66 53 26 63.6 3,706 0.3359 395 E 1000 N/A 0.000395 0.12

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2385 280 C 0.017 1 0.000391 0.09

Dense SM 86 103 94.5 17 62.6 6,297 0.1817 213 E 3000 N/A 7.12E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1536 180 C 0.017 1 0.000187 0.02

Dense SM 110 126 118 16 62.6 7,768 0.1318 155 E 3000 N/A 5.16E-05 0.01

TOTAL= 1.60 inches

I-436

RW 1299 & 1300 - 12+00 to 13+00 (LW+Reg Fill, Edge)

Depth (feet) Stress Distribution
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L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 12+00 to 13+00 LW+Reg Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 45 ft (B)
Load, Q 691 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.00 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 345 C 0.018 1 0.004105 0.39

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4894 338 C 0.016 0.17 1 0.0015 0.25

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4338 300 C 0.019 1 0.000993 0.21

Dense SM 40 66 53 26 63.6 3,706 0.3217 222 E 1000 N/A 0.000222 0.07

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2239 155 C 0.017 1 0.000219 0.05

Dense SM 86 103 94.5 17 62.6 6,297 0.1687 117 E 3000 N/A 3.89E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1419 98 C 0.017 1 0.000102 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1213 84 E 3000 N/A 2.79E-05 0.01

TOTAL= 1.00 inches

I-436

RW 1299 & 1300 - 13+00 to 14+00 edge

Depth (feet) Stress Distribution
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(2)

SR-22 405/22 HOV Conn. Segment

Settlement 13+00 to 14+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 45 ft (B)
Load, Q 691 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.58 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9976 689 C 0.018 1 0.006774 0.65

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9149 632 C 0.016 0.17 1 0.002585 0.43

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.6749 466 C 0.019 1 0.001498 0.32

Dense SM 40 66 53 26 63.6 3,706 0.4167 288 E 1000 N/A 0.000288 0.09

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2624 181 C 0.017 1 0.000255 0.06

Dense SM 86 103 94.5 17 62.6 6,297 0.1889 131 E 3000 N/A 4.35E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1557 108 C 0.017 1 0.000112 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1311 91 E 3000 N/A 3.02E-05 0.01

TOTAL= 1.58 inches

I-436

RW 1299 & 1300 - 13+00 to 14+00 center

Depth (feet) Stress Distribution
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SR-22 405/22 HOV Conn. Segment

Settlement 13+00 to 14+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 45 ft (B)
Load, Q 764 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.71 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9976 762 C 0.018 1 0.007239 0.69

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9149 699 C 0.016 0.17 1 0.002809 0.47

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.6749 516 C 0.019 1 0.001641 0.35

Dense SM 40 66 53 26 63.6 3,706 0.4167 318 E 1000 N/A 0.000318 0.10

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2624 200 C 0.017 1 0.000282 0.07

Dense SM 86 103 94.5 17 62.6 6,297 0.1889 144 E 3000 N/A 4.81E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1557 119 C 0.017 1 0.000124 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1311 100 E 3000 N/A 3.34E-05 0.01

TOTAL= 1.71 inches

I-436

RW 1299 & 1300 - 14+00 to 15+00 center

Depth (feet) Stress Distribution
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(2)

SR-22 405/22 HOV Conn. Segment

Settlement 14+00 to 15+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 45 ft (B)
Load, Q 764 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.10 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 382 C 0.018 1 0.004435 0.43

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4894 374 C 0.016 0.17 1 0.001641 0.28

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4338 331 C 0.019 1 0.001092 0.24

Dense SM 40 66 53 26 63.6 3,706 0.3217 246 E 1000 N/A 0.000246 0.08

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2239 171 C 0.017 1 0.000241 0.06

Dense SM 86 103 94.5 17 62.6 6,297 0.1687 129 E 3000 N/A 4.3E-05 0.01

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1419 108 C 0.017 1 0.000113 0.01

Dense SM 110 126 118 16 62.6 7,768 0.1213 93 E 3000 N/A 3.09E-05 0.01

TOTAL= 1.10 inches

I-436

RW 1299 & 1300 - 14+00 to 15+00 edge

Depth (feet) Stress Distribution
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(2)

SR-22 405/22 HOV Conn. Segment

Settlement 14+00 to 15+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 150 ft (A)
Width, B 45 ft (B)
Load, Q 1,086 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.31 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9977 1,083 C 0.018 1 0.009012 0.87

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9185 997 C 0.016 0.17 1 0.003731 0.63

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.6949 755 C 0.019 1 0.002304 0.50

Dense SM 40 66 53 26 63.6 3,706 0.4598 499 E 1000 N/A 0.000499 0.16

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.3125 339 C 0.017 1 0.000471 0.11

Dense SM 86 103 94.5 17 62.6 6,297 0.2365 257 E 3000 N/A 8.56E-05 0.02

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.2000 217 C 0.017 1 0.000224 0.02

Dense SM 110 126 118 16 62.6 7,768 0.1719 187 E 3000 N/A 6.22E-05 0.01

TOTAL= 2.31 inches
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(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1299 & 1300 - 15+00 to 16+50 center

Depth (feet) Stress Distribution

Settlement 15+00 to 16+50 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 150 ft (A)
Width, B 45 ft (B)
Load, Q 1,086 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.53 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4998 543 C 0.018 1 0.005746 0.55

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4922 534 C 0.016 0.17 1 0.002243 0.38

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4500 489 C 0.019 1 0.001563 0.34

Dense SM 40 66 53 26 63.6 3,706 0.3585 389 E 1000 N/A 0.000389 0.12

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.2686 292 C 0.017 1 0.000407 0.10

Dense SM 86 103 94.5 17 62.6 6,297 0.2123 231 E 3000 N/A 7.68E-05 0.02

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.1830 199 C 0.017 1 0.000205 0.02

Dense SM 110 126 118 16 62.6 7,768 0.1595 173 E 3000 N/A 5.77E-05 0.01

TOTAL= 1.53 inches
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(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1299 & 1300 - 15+00 to 16+50 edge

Depth (feet) Stress Distribution

Settlement 15+00 to 16+50 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 250 ft (A)
Width, B 55 ft (B)
Load, Q 1,086 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.46 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.9987 1,085 C 0.018 1 0.009017 0.87

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.9496 1,031 C 0.016 0.17 1 0.003828 0.64

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.7766 843 C 0.019 1 0.002537 0.55

Dense SM 40 66 53 26 63.6 3,706 0.5590 607 E 1000 N/A 0.000607 0.19

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.4111 446 C 0.017 1 0.000614 0.15

Dense SM 86 103 94.5 17 62.6 6,297 0.3302 359 E 3000 N/A 0.00012 0.02

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.2895 314 C 0.017 1 0.000322 0.03

Dense SM 110 126 118 16 62.6 7,768 0.2568 279 E 3000 N/A 9.3E-05 0.02

TOTAL= 2.46 inches

I-436

RW 1299 & 1300 - 16+50to 19+00 center

Depth (feet) Stress Distribution

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

Settlement 16+50 to 19+00 LW Fill_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 250 ft (A)
Width, B 55 ft (B)
Load, Q 1,086 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.61 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 7 3,500 0.4999 543 C 0.018 1 0.005747 0.55

Firm CL 8 22 15 14 57.6 1,403 2.5 3,508 0.4959 539 C 0.016 0.17 1 0.002257 0.38

V. Stiff CL 22 40 31 18 59.6 2,343 3 7,028 0.4715 512 C 0.019 1 0.001631 0.35

Dense SM 40 66 53 26 63.6 3,706 0.4094 445 E 1000 N/A 0.000445 0.14

V. Stiff CL 66 86 76 20 61.6 5,149 2 10,298 0.3377 367 C 0.017 1 0.000508 0.12

Dense SM 86 103 94.5 17 62.6 6,297 0.2863 311 E 3000 N/A 0.000104 0.02

Hard CL 103 110 106.5 7 62.6 7,048 2 14,096 0.2571 279 C 0.017 1 0.000287 0.02

Dense SM 110 126 118 16 62.6 7,768 0.2322 252 E 3000 N/A 8.41E-05 0.02

TOTAL= 1.61 inches

I-436

RW 1299 & 1300 - 16+50to 19+00 edge

Depth (feet) Stress Distribution
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SR-22 405/22 HOV Conn. Segment

Settlement 16+50 to 19+00 LW Fill_edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 400 ft (A)
Width, B 60 ft (B)
Load, Q 1,000 psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 3.57 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 5 2,500 0.9990 999 C 0.018 1 0.008583 0.82

Stiff CL 8 18 13 10 125 1,625 5 8,125 0.9719 972 C 0.018 1 0.003665 0.44

Stiff CL 18 28 23 10 125 2,875 5 14,375 0.8909 891 C 0.018 1 0.00211 0.25

Stiff CL 28 38 33 10 125 4,125 5 20,625 0.7863 786 C 0.018 1 0.001364 0.16

Firm CL 38 52 45 14 57.6 5,153 1 5,153 0.6674 667 C 0.016 0.17 3 0.008992 1.51

V. Stiff CL 52 68 60 16 60 6,036 3 18,109 0.5482 548 C 0.019 1 0.000717 0.14

Dense SM 68 94 81 26 64 7,348 2 14,697 0.4295 430 E 1000 N/A 0.00043 0.13

Hard CL 94 106 100 12 64 8,564 2 17,129 0.3547 355 C 0.017 1 0.0003 0.04

Dense SM 106 124 115 18 64 9,524 2 19,049 0.3096 310 E 3000 N/A 0.000103 0.02

Hard CL 124 134 129 10 64 10,420 2 20,841 0.2753 275 C 0.017 1 0.000193 0.02

Dense SM 134 154 144 20 64 11,380 2 22,761 0.2447 245 E 3000 N/A 8.16E-05 0.02

TOTAL= 3.57 inches
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(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1299 & 1300 - 1000psf 60x400 at El 54' St E 3307-3311 [8 ft of fill on top of existing connector ramp]

Depth (feet) Stress Distribution

Settlement 1000psf 60x400 at El 54' St E 3307-3311.xls Calc Summary
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Surchage

Layer
DEPTH

FT
ELEV

FT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1A 1B 1C 1D
1 5 50 0.787 0.025 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.416 0.1 0.009 0.001
2 15 40 0.730 1.642 3.647 0.014 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.414 0.303 0.147 0.034
3 25 30 0.848 1.714 2.964 4.394 0.086 0.019 0.008 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.571 0.462 0.297 0.119
4 34.5 20.5 0.973 1.659 2.561 3.500 4.403 0.211 1.490 0.245 0.139 0.116 0.050 0.021 0.008 0.005 0.718 0.612 0.441 0.223
5

(soft Layer) 46 9 1.062 1.575 2.339 3.161 3.720 3.359 1.626 0.657 0.396 0.357 0.240 0.149 0.065 0.033 0.847 0.752 0.588 0.35
6 61 -6 1.113 1.504 2.092 2.737 3.047 2.665 1.770 1.064 0.796 0.750 0.589 0.434 0.240 0.138 0.94 0.861 0.716 0.486
7 82 -27 1.087 1.358 1.741 2.110 2.219 1.981 1.558 1.176 0.998 0.964 0.837 0.695 0.472 0.319 0.961 0.901 0.789 0.594
8 101 -46 0.993 1.179 1.425 1.635 1.677 1.534 1.298 1.073 0.959 0.937 0.850 0.747 0.566 0.422 0.902 0.858 0.773 0.619
9 116 -61 0.897 1.033 1.204 1.340 1.361 1.264 1.108 0.955 0.876 0.860 0.797 0.720 0.578 0.456 0.828 0.795 0.729 0.605
10 130 -75 0.805 0.906 1.028 1.120 1.131 1.062 0.954 0.845 0.788 0.776 0.729 0.671 0.560 0.459 0.752 0.726 0.675 0.576
11 145 -90 0.711 0.785 0.871 0.933 0.938 0.890 0.814 0.738 0.696 0.688 0.653 0.610 0.525 0.445 0.672 0.652 0.613 0.535

BOUSSINESQ STRESS DISTRIBUTION (El+55 Reference Elevation)

Δσ, ksf
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                    ***************  S E T T L G  *************** 
                    *           SETTLEMENT AND STRESS           * 
                    *           DISTRIBUTION ANALYSIS           * 
                    ********************************************* 
                    *     PORTIONS (C) COPYRIGHT 1985, 1993     * 
                    *                 GEOSOFT                   * 
                    *            ALL RIGHTS RESERVED            * 
                    ********************************************* 
                    *   GEOSOFT, 1442 LINCOLN AVE., SUITE 146   * 
                    *     ORANGE, CA 92665.  (714) 496-8861     * 
                    ********************************************* 
  
  
  
           NUMBER OF LOADED AREAS   =   8 
  
           NUMBER OF SOIL LAYERS    =  11 
  
           NUMBER OF STRESS POINTS  =  18 
  
           POISSONS RATIO           =   .40 
  
           STRESS DISTRIBUTION CODE =   1 
  
  

"RW1299&1300 Settlement_Surcharge         
 

                    " 
                                          LOADED  SURFACES 
 SURFACE           LOADING       DEPTH        -------------------   CORNER  CO-ORDINATES   -------------------- 
 NUMBER            INTENSITY                  X1       Y1       X2       Y2       X3       Y3       X4       Y4 
                   KSF           FEET  
  
  
     1                  .840        2.0       50.0    142.5     50.0    152.5    200.0    152.5    200.0    142.5 
     2                 2.280        7.0       50.0    132.5     50.0    142.5    200.0    142.5    200.0    132.5 
     3                 3.480       14.0       50.0    115.0     50.0    132.5    200.0    132.5    200.0    115.0 
     4                 3.840       23.0       50.0    100.0     50.0    115.0    200.0    115.0    200.0    100.0 
     5                 3.720       31.0       50.0     85.0     50.0    100.0    200.0    100.0    200.0     85.0 
     6                 3.000       35.0       50.0     70.0     50.0     85.0    200.0     85.0    200.0     70.0 
     7                 1.500       31.5       50.0     60.0     50.0     70.0    200.0     70.0    200.0     60.0 
     8                  .250       27.5       50.0     50.0     50.0     60.0    200.0     60.0    200.0     50.0 
  
  
  
                            SETTLEMENT ANALYSIS  
  
  
    TABLE OF STRESS POINT COORDINATES   
  
     POINT NO.   X-COORDINATE   Y-COORDINATE, FEET  
  
       1            125.0            147.5 
       2            125.0            137.5 
       3            125.0            123.8 
       4            125.0            107.5 
       5            125.0             92.5 
       6            125.0             77.5 
       7            125.0             65.0 
       8            125.0             55.0 
       9            125.0             50.0 
      10            125.0             49.0 
      11            125.0             45.0 
      12            125.0             40.0 
      13            125.0             30.0 
      14            125.0             20.0 
      15            125.0            152.5 
      16            125.0            155.0 
      17            125.0            160.0 
      18            125.0            170.0 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



  
                            SETTLEMENT ANALYSIS  
  
  
  
           **** BOUSSINESQ STRESS DISTRIBUTION **** 
  
  STRESS POINT NO.         1         2         3         4         5         6         7         8         9        10        11   
  
  
            DEPTH          STRESS  
            FEET           KSF    
  
  
              5.0        .787      .025      .001      .000      .000      .000      .000      .000      .000      .000      .000 
             15.0        .730     1.642     3.647      .014      .003      .001      .000      .000      .000      .000      .000 
             25.0        .848     1.714     2.964     4.394      .086      .019      .008      .004      .003      .003      .002 
             34.5        .973     1.659     2.561     3.500     4.403      .211     1.490      .245      .139      .116      .050 
             46.0       1.062     1.575     2.339     3.161     3.720     3.359     1.626      .657      .396      .357      .240 
             61.0       1.113     1.504     2.092     2.737     3.047     2.665     1.770     1.064      .796      .750      .589 
             82.0       1.087     1.358     1.741     2.110     2.219     1.981     1.558     1.176      .998      .964      .837 
            101.0        .993     1.179     1.425     1.635     1.677     1.534     1.298     1.073      .959      .937      .850 
            116.0        .897     1.033     1.204     1.340     1.361     1.264     1.108      .955      .876      .860      .797 
            130.0        .805      .906     1.028     1.120     1.131     1.062      .954      .845      .788      .776      .729 
            145.0        .711      .785      .871      .933      .938      .890      .814      .738      .696      .688      .653 
  
  
  
                            SETTLEMENT ANALYSIS  
  
  
  
           **** BOUSSINESQ STRESS DISTRIBUTION **** 
  
   STRESS POINT NO.        12        13        14        1A        1B        1C        1D       
  
            DEPTH          STRESS  
            FEET           KSF    
  
  
              5.0        .000      .000      .000      .416      .100      .009      .001 
             15.0        .000      .000      .000      .414      .303      .147      .034 
             25.0        .002      .001      .001      .571      .462      .297      .119 
             34.5        .021      .008      .005      .718      .612      .441      .223 
             46.0        .149      .065      .033      .847      .752      .588      .350 
             61.0        .434      .240      .138      .940      .861      .716      .486 
             82.0        .695      .472      .319      .961      .901      .789      .594 
            101.0        .747      .566      .422      .902      .858      .773      .619 
            116.0        .720      .578      .456      .828      .795      .729      .605 
            130.0        .671      .560      .459      .752      .726      .675      .576 
            145.0        .610      .525      .445      .672      .652      .613      .535 
  
  
  
                            SETTLEMENT ANALYSIS  
  
  
STRATUM       Z           H           G          PO          SOURCE AND OTHER INFORMATION 
              FT          FT          KCF        KSF 
  
    1           5.00      10.00      .1250        .625       Stiff CL                                                     
  
    2          15.00      10.00      .1250       1.875       stiff CL                                                     
  
    3          25.00      10.00      .1250       3.125       Stiff Cl                                                     
  
    4          34.50       9.00      .1250       4.313       Stiff CL                                                     
  
    5          46.00      14.00      .0576       5.278       Soft CL                                                      
  
    6          61.00      16.00      .0626       6.182       Stiff CL                                                     
  
    7          82.00      26.00      .0626       7.497       Sandy Soil                                                   
  
    8         101.00      12.00      .0626       8.686       Hard CL                                                      
  
    9         116.00      18.00      .0626       9.625       Sandy Soil                                                   
  
   10         130.00      10.00      .0626      10.502       Hard CL                                                      
  
   11         145.00      20.00      .0626      11.441       Sandy Soil                                                   
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.31 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 9 4.5 9 125 563 13 7,313 0 C 0.018 1 0 0.00

Stiff CL 9 16 12.5 7 125 1,563 8 12,500 10 C 0.018 1 4.99E-05 0.00

Stiff CL 16 21 18.5 5 125 2,313 8 18,500 30 C 0.018 1 0.000101 0.01

Stiff CL 21 31 26 10 125 3,250 8 26,000 110 C 0.018 1 0.00026 0.03

Stiff CL 31 41 36 10 125 4,500 5 22,500 210 C 0.018 1 0.000357 0.04

Firm CL 41 54 47.5 13 57.6 5,499 1.00 5,499 350 C 0.016 0.17 3 0.004555 0.71

V. Stiff CL 54 72 63 18 57.6 6,392 3 19,177 490 C 0.019 1 0.000609 0.13

Dense SM 72 98 85 26 60 7,691 3 23,072 600 E 1000 N/A 0.0006 0.19

Hard CL 98 108 103 10 64 8,791 2 17,581 610 C 0.017 1 0.000495 0.06

Dense SM 108 125 116.5 17 64 9,655 2 19,309 600 E 3000 N/A 0.0002 0.04

Hard CL 125 135 130 10 64 10,519 2 21,037 590 C 0.017 1 0.000403 0.05

Dense SM 135 158 146.5 23 64 11,575 2 23,149 520 E 3000 N/A 0.000173 0.05

TOTAL= 1.31

SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 1D

Depth (feet) Stress Distribution
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Settlement  Surcharge Point 1D_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.07 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 9 4.5 9 125 563 13 7,313 0 C 0.018 1 0 0.00

Stiff CL 9 16 12.5 7 125 1,563 8 12,500 100 C 0.018 1 0.000485 0.04

Stiff CL 16 21 18.5 5 125 2,313 8 18,500 170 C 0.018 1 0.000555 0.03

Stiff CL 21 31 26 10 125 3,250 8 26,000 270 C 0.018 1 0.000624 0.07

Stiff CL 31 41 36 10 125 4,500 5 22,500 430 C 0.018 1 0.000713 0.09

Firm CL 41 54 47.5 13 57.6 5,499 1.00 5,499 588 C 0.016 0.17 3 0.0075 1.17

V. Stiff CL 54 72 63 18 57.6 6,392 3 19,177 720 C 0.019 1 0.000881 0.19

Dense SM 72 98 85 26 60 7,691 3 23,072 780 E 1000 N/A 0.00078 0.24

Hard CL 98 108 103 10 64 8,791 2 17,581 760 C 0.017 1 0.000612 0.07

Dense SM 108 125 116.5 17 64 9,655 2 19,309 730 E 3000 N/A 0.000243 0.05

Hard CL 125 135 130 10 64 10,519 2 21,037 680 C 0.017 1 0.000462 0.06

Dense SM 135 158 146.5 23 64 11,575 2 23,149 600 E 3000 N/A 0.0002 0.06

TOTAL= 2.07
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 1C

Depth (feet) Stress Distribution

Settlement  Surcharge Point 1C_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.63 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 9 4.5 9 125 563 13 7,313 0 C 0.018 1 0 0.00

Stiff CL 9 16 12.5 7 125 1,563 8 12,500 210 C 0.018 1 0.000986 0.08

Stiff CL 16 21 18.5 5 125 2,313 8 18,500 340 C 0.018 1 0.001072 0.06

Stiff CL 21 31 26 10 125 3,250 8 26,000 450 C 0.018 1 0.001014 0.12

Stiff CL 31 41 36 10 125 4,500 5 22,500 600 C 0.018 1 0.000978 0.12

Firm CL 41 54 47.5 13 57.6 5,499 1.00 5,499 752 C 0.016 0.17 3 0.009463 1.48

V. Stiff CL 54 72 63 18 57.6 6,392 3 19,177 860 C 0.019 1 0.001042 0.22

Dense SM 72 98 85 26 60 7,691 3 23,072 900 E 1000 N/A 0.0009 0.28

Hard CL 98 108 103 10 64 8,791 2 17,581 850 C 0.017 1 0.000681 0.08

Dense SM 108 125 116.5 17 64 9,655 2 19,309 800 E 3000 N/A 0.000267 0.05

Hard CL 125 135 130 10 64 10,519 2 21,037 750 C 0.017 1 0.000509 0.06

Dense SM 135 158 146.5 23 64 11,575 2 23,149 680 E 3000 N/A 0.000227 0.06

TOTAL= 2.63
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 1B

Depth (feet) Stress Distribution

Settlement  Surcharge Point 1B_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 2.98 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 9 4.5 9 125 563 13 7,313 0 C 0.018 1 0 0.00

Stiff CL 9 16 12.5 7 125 1,563 8 12,500 400 C 0.018 1 0.001782 0.15

Stiff CL 16 21 18.5 5 125 2,313 8 18,500 420 C 0.018 1 0.001305 0.08

Stiff CL 21 31 26 10 125 3,250 8 26,000 550 C 0.018 1 0.001222 0.15

Stiff CL 31 41 36 10 125 4,500 5 22,500 710 C 0.018 1 0.001145 0.14

Firm CL 41 54 47.5 13 57.6 5,499 1.00 5,499 847 C 0.016 0.17 3 0.010576 1.65

V. Stiff CL 54 72 63 18 57.6 6,392 3 19,177 950 C 0.019 1 0.001143 0.25

Dense SM 72 98 85 26 60 7,691 3 23,072 970 E 1000 N/A 0.00097 0.30

Hard CL 98 108 103 10 64 8,791 2 17,581 900 C 0.017 1 0.00072 0.09

Dense SM 108 125 116.5 17 64 9,655 2 19,309 850 E 3000 N/A 0.000283 0.06

Hard CL 125 135 130 10 64 10,519 2 21,037 770 C 0.017 1 0.000522 0.06

Dense SM 135 158 146.5 23 64 11,575 2 23,149 700 E 3000 N/A 0.000233 0.06

TOTAL= 2.98
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 1A

Depth (feet) Stress Distribution

Settlement  Surcharge Point 1A_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 4.69 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 13 4,063 780 C 0.018 1 0.009784 0.59

Stiff CL 5 12 8.5 7 125 1,063 8 8,500 740 C 0.018 1 0.004132 0.35

Stiff CL 12 17 14.5 5 125 1,813 8 14,500 730 C 0.018 1 0.002646 0.16

Stiff CL 17 27 22 10 125 2,750 8 22,000 820 C 0.018 1 0.00204 0.24

Stiff CL 27 37 32 10 125 4,000 5 20,000 960 C 0.018 1 0.001682 0.20

Firm CL 37 50 43.5 13 57.6 4,999 1.00 4,999 1,060 C 0.016 0.17 3 0.014197 2.21

V. Stiff CL 50 68 59 18 57.6 5,892 3 17,677 1,200 C 0.019 1 0.00153 0.33

Dense SM 68 94 81 26 60 7,191 3 21,572 1,050 E 1000 N/A 0.00105 0.33

Hard CL 94 104 99 10 64 8,291 2 16,581 920 C 0.017 1 0.000777 0.09

Dense SM 104 121 112.5 17 64 9,155 2 18,309 820 E 3000 N/A 0.000273 0.06

Hard CL 121 131 126 10 64 10,019 2 20,037 750 C 0.017 1 0.000533 0.06

Dense SM 131 154 142.5 23 64 11,075 2 22,149 700 E 3000 N/A 0.000233 0.06

TOTAL= 4.69
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 1

Depth (feet) Stress Distribution

Settlement  Surcharge Point 1_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 6.90 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 13 2,438 650 C 0.018 1 0.0117 0.42

Stiff CL 3 7 5 4 125 625 8 5,000 1,300 C 0.018 1 0.008794 0.42

Stiff CL 7 12 9.5 5 125 1,188 8 9,500 1,710 C 0.018 1 0.006973 0.42

Stiff CL 12 22 17 10 125 2,125 8 17,000 1,715 C 0.018 1 0.004626 0.56

Stiff CL 22 32 27 10 125 3,375 5 16,875 1,660 C 0.018 1 0.003127 0.38

Firm CL 32 45 38.5 13 57.6 4,374 1.00 4,374 1,575 C 0.016 0.17 3 0.022704 3.54

V. Stiff CL 45 63 54 18 57.6 5,267 3 15,802 1,500 C 0.019 1 0.002068 0.45

Dense SM 63 89 76 26 60 6,566 3 19,697 1,250 E 1000 N/A 0.00125 0.39

Hard CL 89 99 94 10 64 7,666 2 15,331 1,080 C 0.017 1 0.000973 0.12

Dense SM 99 116 107.5 17 64 8,530 2 17,059 950 E 3000 N/A 0.000317 0.06

Hard CL 116 126 121 10 64 9,394 2 18,787 840 C 0.017 1 0.000632 0.08

Dense SM 126 149 137.5 23 64 10,450 2 20,899 780 E 3000 N/A 0.00026 0.07

TOTAL= 6.90
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 2

Depth (feet) Stress Distribution

Settlement  Surcharge Point 2_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 8.66 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 13 4,063 0.0000 3,700 C 0.018 1 0.019954 1.20

Stiff CL 5 15 10 10 125 1,250 8 10,000 0.0000 2,964 C 0.018 1 0.0095 1.14

Stiff CL 15 25 20 10 125 2,500 5 12,500 0.0000 2,561 C 0.018 1 0.005513 0.66

Firm CL 25 38 31.5 13 57.6 3,499 1.20 4,200 0.0000 2,339 C 0.016 0.17 2 0.025586 3.99

V. Stiff CL 38 56 47 18 57.6 4,392 3 13,177 0.0000 2,092 C 0.019 1 0.003214 0.69

Dense SM 56 82 69 26 60 5,691 3 17,072 0.0000 1,741 E 1000 N/A 0.001741 0.54

Hard CL 82 92 87 10 64 6,791 2 13,581 0.0000 1,425 C 0.017 1 0.001406 0.17

Dense SM 92 109 100.5 17 64 7,655 2 15,309 0.0000 1,204 E 3000 N/A 0.000401 0.08

Hard CL 109 119 114 10 64 8,519 2 17,037 0.0000 1,028 C 0.017 1 0.000841 0.10

Dense SM 119 142 130.5 23 64 9,575 2 19,149 0.0000 871 E 3000 N/A 0.00029 0.08

TOTAL= 8.66

I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 3

Depth (feet) Stress Distribution
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SR-22 405/22 HOV Conn. Segment
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 8.68 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 7 3.5 7 125 438 12 5,250 0.0000 4,500 C 0.018 1 0.018946 1.59

Stiff CL 7 16 11.5 9 125 1,438 5 7,188 0.0000 3,500 C 0.018 1 0.009646 1.04

Firm CL 16 29 22.5 13 57.6 2,374 1.769 4,200 0.0000 3,161 C 0.016 0.17 2 0.024341 3.80

V. Stiff CL 29 46 37.5 17 57.6 3,238 3 9,715 0.0000 2,737 C 0.019 1 0.005055 1.03

Dense SM 46 72 59 26 60 4,508 3 13,524 0.0000 2,110 E 1000 N/A 0.00211 0.66

Hard CL 72 84 78 12 64 5,672 2 11,344 0.0000 1,635 C 0.017 1 0.00187 0.27

Dense SM 84 102 93 18 64 6,632 2 13,264 0.0000 1,340 E 3000 N/A 0.000447 0.10

Hard CL 102 112 107 10 64 7,528 2 15,056 0.0000 1,120 C 0.017 1 0.001024 0.12

Dense SM 112 132 122 20 64 8,488 2 16,976 0.0000 933 E 3000 N/A 0.000311 0.07

TOTAL= 8.68
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 4

Depth (feet) Stress Distribution

Settlement  Surcharge Point 4_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 7.94 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 8 4 8 125 500 12 6,000 0.0000 4,500 C 0.018 0 1 0.018 1.73

Firm CL 8 21 14.5 13 57.6 1,374 3.057 4,202 0.0000 3,720 C 0.016 0.17 2 0.021991 3.43

V. Stiff CL 21 38 29.5 17 57.6 2,238 3 6,715 0.0000 3,047 C 0.019 1 0.00709 1.45

Dense SM 38 64 51 26 60 3,508 3 10,524 0.0000 2,219 E 1000 0.009 N/A 0.002219 0.69

Hard CL 64 76 70 12 64 4,672 2 9,344 0.0000 1,677 C 0.017 1 0.002264 0.33

Dense SM 76 94 85 18 64 5,632 2 11,264 0.0000 1,361 E 3000 N/A 0.000454 0.10

Hard CL 94 104 99 10 64 6,528 2 13,056 0.0000 1,131 C 0.017 1 0.00118 0.14

Dense SM 104 124 114 20 64 7,488 2 14,976 0.0000 938 E 3000 N/A 0.000313 0.08

TOTAL= 7.94

I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 5

Depth (feet) Stress Distribution
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SR-22 405/22 HOV Conn. Segment

Settlement  Surcharge Point 5_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 5.18 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 4 2 4 125 250 12 3,000 0.0000 900 C 0.018 0 1 0.01193 0.57

Firm CL 4 17 10.5 13 57.6 874 4.8 4,202 0.0000 3,359 C 0.016 0.17 2 0.011459 1.79

V. Stiff CL 17 34 25.5 17 57.6 1,738 3 5,215 0.0000 2,665 C 0.019 1 0.007669 1.56

Dense SM 34 60 47 26 60 3,008 3 9,024 0.0000 1,981 E 1000 0.009 N/A 0.001981 0.62

Hard CL 60 72 66 12 64 4,172 2 8,344 0.0000 1,534 C 0.017 1 0.002312 0.33

Dense SM 72 90 81 18 64 5,132 2 10,264 0.0000 1,264 E 3000 N/A 0.000421 0.09

Hard CL 90 100 95 10 64 6,028 2 12,056 0.0000 1,062 C 0.017 1 0.001198 0.14

Dense SM 100 120 110 20 64 6,988 2 13,976 0.0000 890 E 3000 N/A 0.000297 0.07

TOTAL= 5.18
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 6

Depth (feet) Stress Distribution

Settlement  Surcharge Point 6_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 3.91 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 7.5 3.75 7.5 125 469 12 5,625 0.0000 1,520 C 0.018 0 1 0.011298 1.02

Firm CL 7.5 20.5 14 13 57.6 1,312 3.2 4,199 0.0000 1,626 C 0.016 0.17 1 0.005602 0.87

V. Stiff CL 20.5 37.5 29 17 57.6 2,176 3 6,528 0.0000 1,780 C 0.019 1 0.004933 1.01

Dense SM 37.5 63.5 50.5 26 60 3,446 3 10,337 0.0000 1,550 E 1000 0.009 N/A 0.00155 0.48

Hard CL 63.5 75.5 69.5 12 64 4,610 2 9,219 0.0000 1,300 C 0.017 1 0.001834 0.26

Dense SM 75.5 93.5 84.5 18 64 5,570 2 11,139 0.0000 1,100 E 3000 N/A 0.000367 0.08

Hard CL 93.5 103.5 98.5 10 64 6,466 2 12,931 0.0000 950 C 0.017 1 0.001012 0.12

Dense SM 103.5 123.5 113.5 20 64 7,426 2 14,851 0.0000 800 E 3000 N/A 0.000267 0.06

123.5

TOTAL= 3.91
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 7

Depth (feet) Stress Distribution

Settlement  Surcharge Point 7_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.97 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 11.5 5.75 11.5 125 719 12 8,625 0.0000 200 C 0.018 0 1 0.001919 0.26

Firm CL 11.5 24.5 18 13 57.6 1,812 2.3 4,200 0.0000 657 C 0.016 0.17 1 0.00215 0.34

V. Stiff CL 24.5 41.5 33 17 57.6 2,676 3 8,028 0.0000 1,080 C 0.019 1 0.002798 0.57

Dense SM 41.5 67.5 54.5 26 60 3,946 3 11,837 0.0000 1,180 E 1000 0.009 N/A 0.00118 0.37

Hard CL 67.5 79.5 73.5 12 64 5,110 2 10,219 0.0000 1,080 C 0.017 1 0.001416 0.20

Dense SM 79.5 97.5 88.5 18 64 6,070 2 12,139 0.0000 950 E 3000 N/A 0.000317 0.07

Hard CL 97.5 107.5 102.5 10 64 6,966 2 13,931 0.0000 850 C 0.017 1 0.00085 0.10

Dense SM 107.5 127.5 117.5 20 64 7,926 2 15,851 0.0000 750 E 3000 N/A 0.00025 0.06

123.5

TOTAL= 1.97

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 8

Depth (feet) Stress Distribution

Settlement  Surcharge Point 8_Rev.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.38 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 10 3,125 0.0000 3 C 0.018 1 7.46882E-05 0.00

Stiff CL 5 14 9.5 9 125 1,188 10 11,875 0.0000 139 C 0.018 1 0.000865325 0.09

Firm CL 14 27 20.5 13 57.6 2,124 1.98 4,201 0.0000 396 C 0.016 0.17 1 0.001187731 0.19

V. Stiff CL 27 44 35.5 17 57.6 2,988 3 8,965 0.0000 796 C 0.019 1 0.001948608 0.40

Dense SM 44 70 57 26 60 4,258 3 12,774 0.0000 998 E 1000 N/A 0.000998 0.31

Hard CL 70 82 76 12 64 5,422 2 10,844 0.0000 959 C 0.017 1 0.001202397 0.17

Dense SM 82 100 91 18 64 6,382 2 12,764 0.0000 876 E 3000 N/A 0.000292 0.06

Hard CL 100 110 105 10 64 7,278 2 14,556 0.0000 788 C 0.017 1 0.000758985 0.09

Dense SM 110 130 120 20 64 8,238 2 16,476 0.0000 696 E 3000 N/A 0.000232 0.06

TOTAL= 1.38

I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 9

Depth (feet) Stress Distribution
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.31 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 10 3,125 0.0000 3 C 0.018 1 7.46882E-05 0.00

Stiff CL 5 14 9.5 9 125 1,188 10 11,875 0.0000 116 C 0.018 1 0.000728594 0.08

Firm CL 14 27 20.5 13 57.6 2,124 1.98 4,201 0.0000 357 C 0.016 0.17 1 0.001079368 0.17

V. Stiff CL 27 44 35.5 17 57.6 2,988 3 8,965 0.0000 750 C 0.019 1 0.001847694 0.38

Dense SM 44 70 57 26 60 4,258 3 12,774 0.0000 964 E 1000 N/A 0.000964 0.30

Hard CL 70 82 76 12 64 5,422 2 10,844 0.0000 937 C 0.017 1 0.001176898 0.17

Dense SM 82 100 91 18 64 6,382 2 12,764 0.0000 860 E 3000 N/A 0.000286667 0.06

Hard CL 100 110 105 10 64 7,278 2 14,556 0.0000 776 C 0.017 1 0.000747993 0.09

Dense SM 110 130 120 20 64 8,238 2 16,476 0.0000 688 E 3000 N/A 0.000229333 0.06

TOTAL= 1.31

I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 10

Depth (feet) Stress Distribution
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 1.07 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 10 3,125 0.0000 2 C 0.018 1 4.98713E-05 0.00

Stiff CL 5 14 9.5 9 125 1,188 10 11,875 0.0000 50 C 0.018 1 0.000322409 0.03

Firm CL 14 27 20.5 13 57.6 2,124 1.98 4,201 0.0000 240 C 0.016 0.17 1 0.000743755 0.12

V. Stiff CL 27 44 35.5 17 57.6 2,988 3 8,965 0.0000 589 C 0.019 1 0.001484447 0.30

Dense SM 44 70 57 26 60 4,258 3 12,774 0.0000 837 E 1000 N/A 0.000837 0.26

Hard CL 70 82 76 12 64 5,422 2 10,844 0.0000 850 C 0.017 1 0.001075191 0.15

Dense SM 82 100 91 18 64 6,382 2 12,764 0.0000 797 E 3000 N/A 0.000265667 0.06

Hard CL 100 110 105 10 64 7,278 2 14,556 0.0000 729 C 0.017 1 0.000704782 0.08

Dense SM 110 130 120 20 64 8,238 2 16,476 0.0000 653 E 3000 N/A 0.000217667 0.05

TOTAL= 1.07
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 11

Depth (feet) Stress Distribution
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L ft (A)
Width, B ft (B)
Load, Q psf (C)
Depth, D 0 ft must be at a layer boundary (D) TOTAL= 0.57 inches

Settlement
Point Loc.

0 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ ∆σ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 5 2.5 5 125 313 10 3,125 0.0000 1 C 0.018 1 2.5E-05 0.00

Stiff CL 5 14 9.5 9 125 1,188 10 11,875 0.0000 8 C 0.018 1 5.25E-05 0.01

Firm CL 14 27 20.5 13 57.6 2,124 1.98 4,201 0.0000 65 C 0.016 0.17 1 0.000209 0.03

V. Stiff CL 27 44 35.5 17 57.6 2,988 3 8,965 0.0000 240 C 0.019 1 0.000637 0.13

Dense SM 44 70 57 26 60 4,258 3 12,774 0.0000 472 E 1000 N/A 0.000472 0.15

Hard CL 70 82 76 12 64 5,422 2 10,844 0.0000 566 C 0.017 1 0.000733 0.11

Dense SM 82 100 91 18 64 6,382 2 12,764 0.0000 578 E 3000 N/A 0.000193 0.04

Hard CL 100 110 105 10 64 7,278 2 14,556 0.0000 560 C 0.017 1 0.000547 0.07

Dense SM 110 130 120 20 64 8,238 2 16,476 0.0000 525 E 3000 N/A 0.000175 0.04

TOTAL= 0.57
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SR-22 405/22 HOV Conn. Segment I-436

RW 1300 & 1299  at H 1312+33  -  Surcharge Point 13

Depth (feet) Stress Distribution

Settlement  Surcharge Point 13_Rev.xls Calc Summary
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SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 1.52 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 1.0000 715 C 0.018 1 0.006941 0.17

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.9913 709 C 0.016 0.17 1 0.00381 0.55

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.8577 613 C 0.019 1 0.002291 0.55

Dense SM 37 49 43 12 64 2,900 2 5,800 0.6524 466 E 1000 0.009 N/A 0.000466 0.07

Hard CL 49 69 59 20 64 3,924 2 7,848 0.4793 343 C 0.017 1 0.000618 0.15

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3451 247 E 3000 N/A 8.22E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2771 198 C 0.017 1 0.000246 0.03

TOTAL= 1.52 inches

I-436

RW1325 & 1326 - Highest Wall - Center

Depth (feet) Stress Distribution
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SETTLEMENT CALCULATION

INSTRUCTIONS: 

1 Program calculates settlement under center, short edge, long edge, or corner of shaded rectangular loaded areas, using Boussinesq stress distribution and consolidation theory or elastic modulus compressibility. 

2 Input data in shaded fields.  Unshaded fields are automatically calculated. Up to 26 soil layers may be used.

3 Explanation of the calculation procedure and guidance for input of data in rows (A) through (E) and columns (1) through (16) is provided below.

ROW AND COLUMN NOTES

(A) Input length (long side) of rectangular loaded area.

(B) Input width (short side) of rectangular loaded area.

(C) Input applied load at the base of the loaded area (pounds per square foot)

(D) Input depth of applied load below the ground surface (the depth must coincide with a bottom-of-layer boundary specified in Column (2)

(E) Input 1, 2, 3, or 4 to calculate the settlement under the center, midpoint of short edge, midpoint of long edge, or corner, respectively, of the rectangular loaded area.

(1) Input Soil Layer number and/or description (optional).

(2) Starting with the ground surface (depth = 0) input the depth to top and bottom of each soil layer below the ground surface.  The depth to center of the layer is automatically calculated.

(3) The layer height or thickness is automatically computed (H=depth to top of layer minus depth to bottom of layer). 

(4) Input unit weight of soil in the layer (total unit weight above the water table, buoyant unit weight below the water table).

(5) Vertical effective stress (pounds per square foot) at the center of each layer prior to the new loading is automatically computed.

(6) Input Overconsolidation Ratio (OCR) defined as the ratio of maximum past preconsolidation pressure (column (7)) to current effective vertical stress (Column (5)).  OCR=1 is Normally Consolidated.

(7) Maximum past preconsolidation pressure is calculated as the product of Column (5) and Column (6), or  σ'p = OCR * σ'v.

(8) The stress increase coefficient (Iσ) at the center of each layer is computed using Newmark integration of Boussinesq theory based on vertical depth below bottom of loaded area and position on loaded area input in Row E.

(9) The increase in stress (Δσ) at the center of each layer due to the loaded area is computed as the product of Iσ (Column (8)) and load Q (Row (C)).

(10) Input compressibility type for each layer.  "E" means elastic modulus (slope of stress versus strain curve) is used, "C" means consolidation theory is used (slope of log stress versus strain curve) is used.

(11) Input elastic modulus (E in ksf) value for each layer where "E" is selected in Column 10.

(12) Input Recompression Ratio, or slope of log stress versus strain curve, in the overconsolidated range (if soil is normally consolidated this value need not be input).

(13) Input Virgin Compression Ratio, or slope of log stress versus strain curve, in the normally consolidated range.

(14) Virgin and/or Recomp. Case determined ("C" Comp. Type Only).  Case 1  = entire loading is within recompression range, Case 2 - Loading patially recompression partially virgin, Case 3 - entirely virgin (norm cons.) 

(15) Strain ε is calculated as Δσ / E if "E" is specified in Column (10), or by consolidation theory using the appropriate recompression and/or virgin slopes if "C" is specified in Column (10).

(16) Layer settlement (inches) is computed as Strain (Column (15)) times Height (Column (3) converted to inches).  Total settlement (inches) of all layers is summed up at the bottom of Column (16).

settlement RW1325-6_H=27_100x59_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.92 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4988 357 C 0.016 0.17 1 0.002175 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4737 339 C 0.019 1 0.001343 0.32

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4138 296 E 1000 0.009 N/A 0.000296 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3414 244 C 0.017 1 0.000446 0.11

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2692 192 E 3000 N/A 6.42E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2265 162 C 0.017 1 0.000202 0.02

TOTAL= 0.92 inches

I-436

RW1325 & 1326 - Highest Wall - Long Edge

Depth (feet) Stress Distribution

L
o
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ed
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L>B

(2)

SR-22 405/22 HOV Conn. Segment

settlement RW1325-6_H=27_100x59_long edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.87 inches

Settlement
Point Loc.

2 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4961 355 C 0.016 0.17 1 0.002164 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4376 313 C 0.019 1 0.001248 0.30

Dense SM 37 49 43 12 64 2,900 2 5,800 0.3509 251 E 1000 0.009 N/A 0.000251 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.2780 199 C 0.017 1 0.000365 0.09

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2184 156 E 3000 N/A 5.21E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.1857 133 C 0.017 1 0.000166 0.02

TOTAL= 0.87 inches

I-436

RW1325 & 1326 - Highest Wall - Short Edge

Depth (feet) Stress Distribution

L
o
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ed
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment

settlement RW1325-6_H=27_100x59_short edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.51 inches

Settlement
Point Loc.

4 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.2500 179 C 0.018 1 0.002389 0.06

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.2497 179 C 0.016 0.17 1 0.001173 0.17

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.2433 174 C 0.019 1 0.000717 0.17

Dense SM 37 49 43 12 64 2,900 2 5,800 0.2261 162 E 1000 0.009 N/A 0.000162 0.02

Hard CL 49 69 59 20 64 3,924 2 7,848 0.2018 144 C 0.017 1 0.000267 0.06

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.1733 124 E 3000 N/A 4.13E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.1541 110 C 0.017 1 0.000138 0.02

TOTAL= 0.51 inches

I-436

RW1325 & 1326 - Highest Wall - Corner

Depth (feet) Stress Distribution
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L>B

(2)

SR-22 405/22 HOV Conn. Segment

settlement RW1325-6_H=27_100x59_corner.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 89 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.94 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4991 357 C 0.016 0.17 1 0.002176 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4797 343 C 0.019 1 0.001359 0.33

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4326 309 E 1000 0.009 N/A 0.000309 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3731 267 C 0.017 1 0.000486 0.12

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3096 221 E 3000 N/A 7.38E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2695 193 C 0.017 1 0.00024 0.03

TOTAL= 0.94 inches

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 30ft wider for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 30' wider.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 30 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.84 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4958 355 C 0.016 0.17 1 0.002163 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4308 308 C 0.019 1 0.00123 0.30

Dense SM 37 49 43 12 64 2,900 2 5,800 0.3291 235 E 1000 0.009 N/A 0.000235 0.03

Hard CL 49 69 59 20 64 3,924 2 7,848 0.2425 173 C 0.017 1 0.000319 0.08

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.1749 125 E 3000 N/A 4.17E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.1405 100 C 0.017 1 0.000126 0.02

TOTAL= 0.84 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 30ft strip for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 30' strip.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 79 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.94 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4990 357 C 0.016 0.17 1 0.002175 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4787 342 C 0.019 1 0.001356 0.33

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4290 307 E 1000 0.009 N/A 0.000307 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3664 262 C 0.017 1 0.000477 0.11

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3002 215 E 3000 N/A 7.15E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2589 185 C 0.017 1 0.00023 0.03

TOTAL= 0.94 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 20ft wider for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 20' wider.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 20 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.76 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4883 349 C 0.016 0.17 1 0.002135 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.3707 265 C 0.019 1 0.001069 0.26

Dense SM 37 49 43 12 64 2,900 2 5,800 0.2547 182 E 1000 0.009 N/A 0.000182 0.03

Hard CL 49 69 59 20 64 3,924 2 7,848 0.1775 127 C 0.017 1 0.000235 0.06

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.1239 89 E 3000 N/A 2.95E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.0982 70 C 0.017 1 8.82E-05 0.01

TOTAL= 0.76 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 20ft strip for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 20' strip.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 69 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.93 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4989 357 C 0.016 0.17 1 0.002175 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4769 341 C 0.019 1 0.001351 0.32

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4233 303 E 1000 0.009 N/A 0.000303 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3564 255 C 0.017 1 0.000464 0.11

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2871 205 E 3000 N/A 6.84E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2448 175 C 0.017 1 0.000218 0.03

TOTAL= 0.93 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 10ft wider for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 10' wider.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 10 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.60 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.4998 357 C 0.018 1 0.004215 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4403 315 C 0.016 0.17 1 0.001952 0.28

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.2350 168 C 0.019 1 0.000694 0.17

Dense SM 37 49 43 12 64 2,900 2 5,800 0.1424 102 E 1000 0.009 N/A 0.000102 0.01

Hard CL 49 69 59 20 64 3,924 2 7,848 0.0946 68 C 0.017 1 0.000126 0.03

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.0645 46 E 3000 N/A 1.54E-05 0.00

Hard CL 84 94 89 10 64 5,844 2 11,688 0.0506 36 C 0.017 1 4.56E-05 0.01

TOTAL= 0.60 inches

L
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 10ft strip for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 10' strip.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 5 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.43 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.4984 356 C 0.018 1 0.004206 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.3208 229 C 0.016 0.17 1 0.001474 0.21

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.1271 91 C 0.019 1 0.000382 0.09

Dense SM 37 49 43 12 64 2,900 2 5,800 0.0735 53 E 1000 0.009 N/A 5.25E-05 0.01

Hard CL 49 69 59 20 64 3,924 2 7,848 0.0481 34 C 0.017 1 6.44E-05 0.02

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.0326 23 E 3000 N/A 7.76E-06 0.00

Hard CL 84 94 89 10 64 5,844 2 11,688 0.0255 18 C 0.017 1 2.3E-05 0.00

TOTAL= 0.43 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 5 ft strip for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 5' strip .xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 64 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.93 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4989 357 C 0.016 0.17 1 0.002175 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4755 340 C 0.019 1 0.001348 0.32

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4191 300 E 1000 0.009 N/A 0.0003 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3497 250 C 0.017 1 0.000456 0.11

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2789 199 E 3000 N/A 6.65E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2363 169 C 0.017 1 0.00021 0.03

TOTAL= 0.93 inches

L
o
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 5 ft wider for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 5' out-1 .xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 60 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.92 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 357 C 0.018 1 0.004217 0.10

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4988 357 C 0.016 0.17 1 0.002175 0.31

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4741 339 C 0.019 1 0.001344 0.32

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4150 297 E 1000 0.009 N/A 0.000297 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3432 245 C 0.017 1 0.000448 0.11

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2713 194 E 3000 N/A 6.47E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2286 163 C 0.017 1 0.000204 0.02

TOTAL= 0.92 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 1 ft wider for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 1' wider.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 1 ft (B)
Load, Q 715 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.17 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.4092 293 C 0.018 1 0.003601 0.09

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.0787 56 C 0.016 0.17 1 0.000392 0.06

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.0261 19 C 0.019 1 8E-05 0.02

Dense SM 37 49 43 12 64 2,900 2 5,800 0.0148 11 E 1000 0.009 N/A 1.06E-05 0.00

Hard CL 49 69 59 20 64 3,924 2 7,848 0.0097 7 C 0.017 1 1.3E-05 0.00

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.0065 5 E 3000 N/A 1.56E-06 0.00

Hard CL 84 94 89 10 64 5,844 2 11,688 0.0051 4 C 0.017 1 4.61E-06 0.00

TOTAL= 0.17 inches
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L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - Highest Wall - Long Edge 1 ft strip for superposition

Depth (feet) Stress Distribution

RW1325-6_H=27_long edge 1' strip.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 560 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 1.24 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 1.0000 560 C 0.018 1 0.005873969 0.14

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.9913 555 C 0.016 0.17 1 0.003142957 0.45

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.8577 480 C 0.019 1 0.001845661 0.44

Dense SM 37 49 43 12 64 2,900 2 5,800 0.6524 365 E 1000 0.009 N/A 0.000365355 0.05

Hard CL 49 69 59 20 64 3,924 2 7,848 0.4793 268 C 0.017 1 0.000488493 0.12

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3451 193 E 3000 N/A 6.44185E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2771 155 C 0.017 1 0.000193467 0.02

TOTAL= 1.24 inches

L
o

ad
ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=22' - Center

Depth (feet) Stress Distribution

settlement RW1325-6_H=22_100x59_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 560 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.74 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 280 C 0.018 1 0.003476229 0.08

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4988 279 C 0.016 0.17 1 0.001757492 0.25

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4737 265 C 0.019 1 0.001069773 0.26

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4138 232 E 1000 0.009 N/A 0.000231737 0.03

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3414 191 C 0.017 1 0.000351228 0.08

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2692 151 E 3000 N/A 5.02529E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2265 127 C 0.017 1 0.000158539 0.02

TOTAL= 0.74 inches

L
o
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ed
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=22' - Long Edge

Depth (feet) Stress Distribution

settlement RW1325-6_H=22_100x59_long edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 59 ft (B)
Load, Q 411 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.98 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 1.0000 411 C 0.018 1 0.004689812 0.11

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.9922 408 C 0.016 0.17 1 0.002437247 0.35

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.8752 360 C 0.019 1 0.00141952 0.34

Dense SM 37 49 43 12 64 2,900 2 5,800 0.7019 288 E 1000 0.009 N/A 0.000288477 0.04

Hard CL 49 69 59 20 64 3,924 2 7,848 0.5561 229 C 0.017 1 0.000417931 0.10

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.4368 180 E 3000 N/A 5.98455E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.3715 153 C 0.017 1 0.000190411 0.02

TOTAL= 0.98 inches

L
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=17' - Center 

Depth (feet) Stress Distribution

settlement RW1325-6_H=17_200x59_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 59 ft (B)
Load, Q 411 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.58 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 205 C 0.018 1 0.002691481 0.06

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4994 205 C 0.016 0.17 1 0.001333059 0.19

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4866 200 C 0.019 1 0.000819188 0.20

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4521 186 E 1000 0.009 N/A 0.000185824 0.03

Hard CL 49 69 59 20 64 3,924 2 7,848 0.4035 166 C 0.017 1 0.000305607 0.07

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3466 142 E 3000 N/A 4.74817E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.3081 127 C 0.017 1 0.000158277 0.02

TOTAL= 0.58 inches

L
o
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ed

 A
re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=17' - Long Edge

Depth (feet) Stress Distribution

settlement RW1325-6_H=17_200x59_long edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 261 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.63 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 1.0000 261 C 0.018 1 0.003283414 0.08

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.9913 259 C 0.016 0.17 1 0.001642028 0.24

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.8577 224 C 0.019 1 0.000911729 0.22

Dense SM 37 49 43 12 64 2,900 2 5,800 0.6524 170 E 1000 0.009 N/A 0.000170281 0.02

Hard CL 49 69 59 20 64 3,924 2 7,848 0.4793 125 C 0.017 1 0.000231699 0.06

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3451 90 E 3000 N/A 3.00236E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2771 72 C 0.017 1 9.08008E-05 0.01

TOTAL= 0.63 inches

L
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=12' - Center 

Depth (feet) Stress Distribution

settlement RW1325-6_H=12_100x59_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 100 ft (A)
Width, B 59 ft (B)
Load, Q 261 psf (C)
Depth, D 3 ft must be at a layer boundary (D) TOTAL= 0.36 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 3 1.5 3 125 188 C

Stiff CL 3 5 4 2 125 500 7 3,500 0.5000 130 C 0.018 1 0.001812864 0.04

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4988 130 C 0.016 0.17 1 0.000874594 0.13

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4737 124 C 0.019 1 0.000515886 0.12

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4138 108 E 1000 0.009 N/A 0.000108006 0.02

Hard CL 49 69 59 20 64 3,924 2 7,848 0.3414 89 C 0.017 1 0.000165778 0.04

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.2692 70 E 3000 N/A 2.34215E-05 0.00

Hard CL 84 94 89 10 64 5,844 2 11,688 0.2265 59 C 0.017 1 7.43142E-05 0.01

TOTAL= 0.36 inches

L
o
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ed
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re

a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=12' - Long Edge 

Depth (feet) Stress Distribution

settlement RW1325-6_H=12_100x59_long edge.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 59 ft (B)
Load, Q 266 psf (C)
Depth, D 2 ft must be at a layer boundary (D) TOTAL= 0.71 inches

Settlement
Point Loc.

1 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 2 1 2 125 125 C

Stiff CL 2 5 3.5 3 125 438 7 3,063 0.9999 266 C 0.018 1 0.003712983 0.13

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.9891 263 C 0.016 0.17 1 0.001666675 0.24

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.8645 230 C 0.019 1 0.000935235 0.22

Dense SM 37 49 43 12 64 2,900 2 5,800 0.6917 184 E 1000 0.009 N/A 0.000183986 0.03

Hard CL 49 69 59 20 64 3,924 2 7,848 0.5482 146 C 0.017 1 0.000269377 0.06

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.4311 115 E 3000 N/A 3.82214E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.3668 98 C 0.017 1 0.000122256 0.01

TOTAL= 0.71 inches

L
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=8' - Center

Depth (feet) Stress Distribution

settlement RW1325-6_H=8_200x59_center.xls Calc Summary



SETTLEMENT CALCULATION

PROJECT NAME: PROJECT NUMBER:

PROBLEM DESCRIPTION:

Length, L 200 ft (A)
Width, B 59 ft (B)
Load, Q 266 psf (C)
Depth, D 2 ft must be at a layer boundary (D) TOTAL= 0.41 inches

Settlement
Point Loc.

3 1=center, 2=short edge, 3=long edge, 4=corner (E)

(1) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Soil
Layer
Height γ σ'v

Compress.
Type E Cr Cc OCR Strain Layer

Layer top bottom center (feet) (pcf) (psf) OCR σ'p (psf) Iσ Δσ (psf) E or C (ksf) 1+e0 1+e0 Case ε (in/in) Settle (in)

Stiff CL 0 2 1 2 125 125 C

Stiff CL 2 5 3.5 3 125 438 7 3,063 0.5000 133 C 0.018 1 0.002074982 0.07

Firm CL 5 17 11 12 57.6 971 3.3 3,203 0.4992 133 C 0.016 0.17 1 0.000890971 0.13

V. Stiff CL 17 37 27 20 60 1,916 3 5,749 0.4851 129 C 0.019 1 0.00053772 0.13

Dense SM 37 49 43 12 64 2,900 2 5,800 0.4494 120 E 1000 0.009 N/A 0.000119535 0.02

Hard CL 49 69 59 20 64 3,924 2 7,848 0.4003 106 C 0.017 1 0.000197646 0.05

Dense SM 69 84 76.5 15 64 5,044 2 10,088 0.3434 91 E 3000 N/A 3.04483E-05 0.01

Hard CL 84 94 89 10 64 5,844 2 11,688 0.3052 81 C 0.017 1 0.000101851 0.01

TOTAL= 0.41 inches

L
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a

L>B

(2)

SR-22 405/22 HOV Conn. Segment I-436

RW1325 & 1326 - H=8' - Long Edge 

Depth (feet) Stress Distribution

settlement RW1325-6_H=8_200x59_long edge.xls Calc Summary
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BEARING CAPACITY ANALYSIS
BRINCH-HANSEN METHOD

Footing Type C C=continuous, R=rectangular H=24 ft Type 1 Wall
Footing Width 4.04 m 13.25 ft
Footing Length 0.00 m ft
Footing Depth 1.52 m 5.00 ft
Ground Inclination 26.56 deg 26.56 deg
Soil Cohesion 19.15 kPa 400.00 psf
Soil Friction Angle 30.00 deg 30.00 deg
Soil Unit Weight 19.64 kN/m3 125.00 pcf
Water Depth 3.96 m 13.00 ft
Safety Factor 3.00 3.000

Sc= 1.000 k= 0.377 Gc= 0.819 Nq= 18.40
Sca= 0.000 Dc= 1.151 Gca= 0.181 Nc= 30.14
Sq= 1.000 Dca= 0.151 Gq= 0.237 Nγ= 15.07
Sγ= 1.000 Dq= 1.109 Gγ= 0.237

Dγ= 1.000
Effective Unit Weight (kN/m3)             (pcf) Effective Stress at Depth D

γ'= 15.8 100.3 29.93 kPa 625 psf
Net Allowable Bearing Capacity (kPa) Net Allowable Bearing Capacity (ksf)

q'all= 258 q'all= 5.38

Bearing Capacity 
Factors

<<<<<<<<<<<<<<<<<<<<<<<OUTPUT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<INPUT>>>>>>>>>>>>>>>>>>>>>

Shape Factors Depth Factors
Ground Inclination 

Factors



BEARING CAPACITY ANALYSIS
BRINCH-HANSEN METHOD

Footing Type C C=continuous, R=rectangular H=20 ft Type 1 Wall
Footing Width 3.35 m 11.00 ft
Footing Length 0.00 m ft
Footing Depth 1.52 m 5.00 ft
Ground Inclination 26.56 deg 26.56 deg
Soil Cohesion 19.15 kPa 400.00 psf
Soil Friction Angle 30.00 deg 30.00 deg
Soil Unit Weight 19.64 kN/m3 125.00 pcf
Water Depth 6.10 m 20.00 ft
Safety Factor 3.00 3.000

Sc= 1.000 k= 0.455 Gc= 0.819 Nq= 18.40
Sca= 0.000 Dc= 1.182 Gca= 0.181 Nc= 30.14
Sq= 1.000 Dca= 0.182 Gq= 0.237 Nγ= 15.07
Sγ= 1.000 Dq= 1.131 Gγ= 0.237

Dγ= 1.000
Effective Unit Weight (kN/m3)             (pcf) Effective Stress at Depth D

γ'= 19.6 125.0 29.93 kPa 625 psf
Net Allowable Bearing Capacity (kPa) Net Allowable Bearing Capacity (ksf)

q'all= 265 q'all= 5.53

Bearing Capacity 
Factors

<<<<<<<<<<<<<<<<<<<<<<<OUTPUT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<INPUT>>>>>>>>>>>>>>>>>>>>>

Shape Factors Depth Factors
Ground Inclination 

Factors



BEARING CAPACITY ANALYSIS
BRINCH-HANSEN METHOD

Footing Type C C=continuous, R=rectangular H=16 ft Type 1 Wall
Footing Width 2.74 m 9.00 ft
Footing Length 0.00 m ft
Footing Depth 1.52 m 5.00 ft
Ground Inclination 26.56 deg 26.56 deg
Soil Cohesion 19.15 kPa 400.00 psf
Soil Friction Angle 30.00 deg 30.00 deg
Soil Unit Weight 19.64 kN/m3 125.00 pcf
Water Depth 7.32 m 24.00 ft
Safety Factor 3.00 3.000

Sc= 1.000 k= 0.556 Gc= 0.819 Nq= 18.40
Sca= 0.000 Dc= 1.222 Gca= 0.181 Nc= 30.14
Sq= 1.000 Dca= 0.222 Gq= 0.237 Nγ= 15.07
Sγ= 1.000 Dq= 1.160 Gγ= 0.237

Dγ= 1.000
Effective Unit Weight (kN/m3)             (pcf) Effective Stress at Depth D

γ'= 19.6 125.0 29.93 kPa 625 psf
Net Allowable Bearing Capacity (kPa) Net Allowable Bearing Capacity (ksf)

q'all= 265 q'all= 5.54

Bearing Capacity 
Factors

<<<<<<<<<<<<<<<<<<<<<<<OUTPUT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<INPUT>>>>>>>>>>>>>>>>>>>>>

Shape Factors Depth Factors
Ground Inclination 

Factors



BEARING CAPACITY ANALYSIS
BRINCH-HANSEN METHOD

Footing Type C C=continuous, R=rectangular H=14 ft Type 1 Wall
Footing Width 2.44 m 8.00 ft
Footing Length 0.00 m ft
Footing Depth 0.91 m 3.00 ft
Ground Inclination 26.56 deg 26.56 deg
Soil Cohesion 19.15 kPa 400.00 psf
Soil Friction Angle 30.00 deg 30.00 deg
Soil Unit Weight 19.64 kN/m3 125.00 pcf
Water Depth 8.84 m 29.00 ft
Safety Factor 3.00 3.000

Sc= 1.000 k= 0.375 Gc= 0.819 Nq= 18.40
Sca= 0.000 Dc= 1.150 Gca= 0.181 Nc= 30.14
Sq= 1.000 Dca= 0.150 Gq= 0.237 Nγ= 15.07
Sγ= 1.000 Dq= 1.108 Gγ= 0.237

Dγ= 1.000
Effective Unit Weight (kN/m3)             (pcf) Effective Stress at Depth D

γ'= 19.6 125.0 17.96 kPa 375 psf
Net Allowable Bearing Capacity (kPa) Net Allowable Bearing Capacity (ksf)

q'all= 233 q'all= 4.86

Bearing Capacity 
Factors

<<<<<<<<<<<<<<<<<<<<<<<OUTPUT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<INPUT>>>>>>>>>>>>>>>>>>>>>

Shape Factors Depth Factors
Ground Inclination 

Factors



BEARING CAPACITY ANALYSIS
BRINCH-HANSEN METHOD

Footing Type C C=continuous, R=rectangular H=12 ft Type 1 Wall
Footing Width 2.21 m 7.25 ft
Footing Length 0.00 m ft
Footing Depth 1.52 m 5.00 ft
Ground Inclination 26.56 deg 26.56 deg
Soil Cohesion 19.15 kPa 400.00 psf
Soil Friction Angle 30.00 deg 30.00 deg
Soil Unit Weight 19.64 kN/m3 125.00 pcf
Water Depth 8.53 m 28.00 ft
Safety Factor 3.00 3.000

Sc= 1.000 k= 0.690 Gc= 0.819 Nq= 18.40
Sca= 0.000 Dc= 1.276 Gca= 0.181 Nc= 30.14
Sq= 1.000 Dca= 0.276 Gq= 0.237 Nγ= 15.07
Sγ= 1.000 Dq= 1.199 Gγ= 0.237

Dγ= 1.000
Effective Unit Weight (kN/m3)             (pcf) Effective Stress at Depth D

γ'= 19.6 125.0 29.93 kPa 625 psf
Net Allowable Bearing Capacity (kPa) Net Allowable Bearing Capacity (ksf)

q'all= 269 q'all= 5.62

Bearing Capacity 
Factors

<<<<<<<<<<<<<<<<<<<<<<<OUTPUT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<<INPUT>>>>>>>>>>>>>>>>>>>>>

Shape Factors Depth Factors
Ground Inclination 

Factors



COULOMB AND MONONABE-OKABE EARTH PRESSURE CALCULATIONS

<INPUT>

Unit Weight = γ      = 125 pcf = 19.6 kN/m3

Friction Angle = φ     = 34 degrees = 0.593412 radians iA iAE

Wall Friction Angle = φw      = 0.0 degrees = 0 radians pcf kN/m3 deg pcf kN/m3 deg

Wall Inclination = α     = 0 degrees = 0 radians 0.283 35.34 5.55 62.0 N/A N/A N/A N/A

Slope Inclination = β     = 0.000 degrees = 0 radians max Kh=

Horiz. EQ Coeff. = Kh    = 0.000 0.283 35.34 5.55 62.0 max β= deg

Vert. EQ Coeff. = Kv    = 0

STATIC ACTIVE EARTH PRESSURE STATIC CRITICAL INCLINATION
A B C D E KA C1 C2 iA

degrees 34.0 0.0 34.0 34.0 0.0 62.00
radians 0.593 0.000 0.593 0.593 0.000 0.283 1.206 1.000 1.082104

SEISMIC ACTIVE EARTH PRESSURE SEISMIC CRITICAL INCLINATION

θ A' B' C' D' E' KAE C1E C2E iAE

degrees 0.0 34.0 0.0 34.0 34.0 0 62.00
radians 0.000 0.593 0.000 0.593 0.593 0.000 0.283 1.206 1.000 1.082104

RANKINE STATIC

<< COULOMB CALCULATION>>

0.674508516842427

34.00000000000000

<<OUTPUT>>

KA KAE-KA

EFP EFP

COULOMB STATIC SEISMIC INCREMENT

GROUP DELTA CONSULTANTS, INC. Coulomb.xls level static
Print Date
1/25/2009



COULOMB AND MONONABE-OKABE EARTH PRESSURE CALCULATIONS

<INPUT>

Unit Weight = γ      = 125 pcf = 19.6 kN/m3

Friction Angle = φ     = 34 degrees = 0.593412 radians iA iAE

Wall Friction Angle = φw      = 0.0 degrees = 0 radians pcf kN/m3 deg pcf kN/m3 deg

Wall Inclination = α     = 0 degrees = 0 radians 0.283 35.34 5.55 62.0 0.105 13.2 2.1 54.24

Slope Inclination = β     = 0.000 degrees = 0 radians max Kh=

Horiz. EQ Coeff. = Kh    = 0.170 0.283 35.34 5.55 62.0 max β= deg

Vert. EQ Coeff. = Kv    = 0

STATIC ACTIVE EARTH PRESSURE STATIC CRITICAL INCLINATION
A B C D E KA C1 C2 iA

degrees 34.0 0.0 34.0 34.0 0.0 62.00
radians 0.593 0.000 0.593 0.593 0.000 0.283 1.206 1.000 1.082104

SEISMIC ACTIVE EARTH PRESSURE SEISMIC CRITICAL INCLINATION

θ A' B' C' D' E' KAE C1E C2E iAE

degrees 9.6 24.4 9.6 34.0 24.4 0 54.24
radians 0.168 0.425 0.168 0.593 0.425 0.000 0.388 1.287 1.453 0.946638

<<OUTPUT>>

KA KAE-KA

EFP EFP

COULOMB STATIC SEISMIC INCREMENT

RANKINE STATIC

<< COULOMB CALCULATION>>

0.674508516842427

24.35195468390180

GROUP DELTA CONSULTANTS, INC. Coulomb.xls level seismic
Print Date
1/25/2009



COULOMB AND MONONABE-OKABE EARTH PRESSURE CALCULATIONS

<INPUT>

Unit Weight = γ      = 125 pcf = 19.6 kN/m3

Friction Angle = φ     = 34 degrees = 0.593412 radians iA iAE

Wall Friction Angle = φw      = 22.7 degrees = 0.395608 radians pcf kN/m3 deg pcf kN/m3 deg

Wall Inclination = α     = 0 degrees = 0 radians 0.401 50.19 7.88 49.2 N/A N/A N/A N/A

Slope Inclination = β     = 26.560 degrees = 0.463559 radians max Kh=

Horiz. EQ Coeff. = Kh    = 0.000 0.454 56.76 8.92 62.0 max β= deg

Vert. EQ Coeff. = Kv    = 0

STATIC ACTIVE EARTH PRESSURE STATIC CRITICAL INCLINATION
A B C D E KA C1 C2 iA

degrees 34.0 22.7 56.7 7.4 26.6 49.16
radians 0.593 0.396 0.989 0.130 0.464 0.401 0.584 1.674 0.857982

SEISMIC ACTIVE EARTH PRESSURE SEISMIC CRITICAL INCLINATION

θ A' B' C' D' E' KAE C1E C2E iAE

degrees 0.0 34.0 22.7 56.7 7.4 26.56 49.16
radians 0.000 0.593 0.396 0.989 0.130 0.464 0.401 0.584 1.674 0.857982

<<OUTPUT>>

KA KAE-KA

EFP EFP

COULOMB STATIC SEISMIC INCREMENT

RANKINE STATIC

<< COULOMB CALCULATION>>

0.130587296076061

34.00000000000000

GROUP DELTA CONSULTANTS, INC. Coulomb.xls 2to1 static
Print Date
1/25/2009



                                         TABLE 1
             Ultimate Friction Factors and Adhesion for Dissimilar Materials

+)))))))))))))))))))))))))))))))))))))))))))))))))))))))0))))))))))))))0)))))))))),
*                                                       *              * Friction *
*                                                       *   Friction   *  angle   *
*                  Interface Materials                  *    factor,   * [delta]  *
*                                                       *  tan [delta] * degrees  *
/)))))))))))))))))))))))))))))))))))))))))))))))))))))))3))))))))))))))3))))))))))1
* Mass concrete on the following foundation materials:  *              *          *
*   Clean sound rock..................................  *      0.70    *    35    *
*   Clean gravel, gravel-sand mixtures, coarse sand...  * 0.55 to 0.60 * 29 to 31 * 
*   Clean fine to medium sand, silty medium to coarse   *              *          * 
*     sand, silty or clayey gravel....................  * 0.45 to 0.55 * 24 to 29 * 
*   Clean fine sand, silty or clayey fine to medium     *              *          * 
*     sand............................................  * 0.35 to 0.45 * 19 to 24 * 
*   Fine sandy silt, nonplastic silt..................  * 0.30 to 0.35 * 17 to 19 * 
*   Very stiff and hard residual or preconsolidated     *              *          * 
*     clay............................................  * 0.40 to 0.50 * 22 to 26 * 
*   Medium stiff and stiff clay and silty clay........  * 0.30 to 0.35 * 17 to 19 * 
*   (Masonry on foundation materials has same friction  *              *          * 
*     factors.)                                         *              *          * 
* Steel sheet piles against the following soils:        *              *          * 
*   Clean gravel, gravel-sand mixtures, well-graded     *              *          * 
*     rock fill with spalls...........................  *     0.40     *    22    * 
*   Clean sand, silty sand-gravel mixture, single size  *              *          * 
*     hard rock fill..................................  *     0.30     *    17    * 
*   Silty sand, gravel or sand mixed with silt or clay  *     0.25     *    14    * 
*   Fine sandy silt, nonplastic silt..................  *     0.20     *    11    *   
* Formed concrete or concrete sheet piling against the  *              *          *   
* following soils:                                      *              *          *   
*   Clean gravel, gravel-sand mixture, well-graded      *              *          *   
*     rock fill with spalls...........................  * 0.40 to 0.50 * 22 to 26 *   
*   Clean sand, silty sand-gravel mixture, single size  *              *          *   
*     hard rock fill..................................  * 0.30 to 0.40 * 17 to 22 *   
*   Silty sand, gravel or sand mixed with silt or clay  *     0.30     *    17    * 
*   Fine sandy silt, nonplastic silt..................  *     0.25     *    14    *   
* Various structural materials:                         *              *          *   
*   Masonry on masonry, igneous and metamorphic rocks:  *              *          *   
*     Dressed soft rock on dressed soft rock..........  *     0.70     *    35    * 
*     Dressed hard rock on dressed soft rock..........  *     0.65     *    33    * 
*     Dressed hard rock on dressed hard rock..........  *     0.55     *    29    * 
*   Masonry on wood (cross grain).....................  *     0.50     *    26    * 
*   Steel on steel at sheet pile interlocks...........  *     0.30     *    17    *      

/)))))))))))))))))))))))))))))))))))))))))))))))))))))))3))))))))))))))2))))))))))1      

*                                                       *                         *      

*           Interface Materials (Cohesion)              *  Adhesion c+a, (psf)    *      

*                                                       *                         *      

/)))))))))))))))))))))))))))))))))))))))))))))))))))))))3)))))))))))))))))))))))))1      

* Very soft cohesive soil (0 - 250 psf)                 *           0 - 250       *     
* Soft cohesive soil (250 - 500 psf)                    *         250 - 500       *     
* Medium stiff cohesive soil (500 - 1000 psf)           *         500 - 750       *     
* Stiff cohesive soil (1000 - 2000 psf)                 *         750 - 950       *     
* Very stiff cohesive soil (2000 - 4000 psf)            *         950 - 1,300     *     
.)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))-      
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RANKINE PASSIVE TRIAL WEDGE CALCULATION

Passive height,
H (feet)= 5
Soil Unit

Weight, γ (pcf)= 125
Dense Sand, 
.002H Loose Sand, .006H Soft Clay, .04H Stiff Clay, .02H

Soil Friction
Angle, φ (deg)= 30 = 0.5236 radians 7.43 0.12 0.36 2.4 1.2

Soil Cohesion,
c  (psf)= 400 7.43 7.43 1.55 3.10

45-φ/2= 30 degrees 929 929 194 387

Passive Force,
Pp (lb/ft)= 11,616

x L Weight, W Wx Wy Ppx Ppy N
degrees radians (feet) (feet) (lb/ft) (lb/ft) (lb/ft) (lb/ft) (lb/ft) (lb/ft)

30 0.523599 8.660254 10 2706.3294 1353.16469 2343.75 10059.49 5807.852 8151.602 1.0000000
10 0.1745 28.36 28.79 8861.4 1538.8 8726.8 11439.2 2017.0 10743.8 1.6836125
11 0.1920 25.72 26.20 8038.4 1533.8 7890.7 11402.3 2216.4 10107.1 1.5655444
12 0.2094 23.52 24.05 7351.0 1528.4 7190.3 11361.9 2415.0 9605.4 1.4692559
13 0.2269 21.66 22.23 6767.9 1522.5 6594.5 11318.0 2613.0 9207.4 1.3897508
14 0.2443 20.05 20.67 6266.8 1516.1 6080.7 11270.7 2810.1 8890.8 1.3234634
15 0.2618 18.66 19.32 5831.3 1509.3 5632.6 11219.9 3006.4 8639.0 1.2677816
16 0.2793 17.44 18.14 5449.1 1502.0 5238.0 11165.7 3201.7 8439.7 1.2207491
17 0.2967 16.35 17.10 5110.7 1494.2 4887.4 11108.2 3396.1 8283.5 1.1808726
18 0.3142 15.39 16.18 4808.9 1486.0 4573.5 11047.2 3589.4 8163.0 1.1469933
19 0.3316 14.52 15.36 4537.8 1477.4 4290.6 10982.9 3781.7 8072.3 1.1181991
20 0.3491 13.74 14.62 4292.9 1468.3 4034.0 10915.2 3972.8 8006.8 1.0937629
21 0.3665 13.03 13.95 4070.5 1458.7 3800.1 10844.2 4162.7 7962.8 1.0730991
22 0.3840 12.38 13.35 3867.3 1448.7 3585.7 10769.9 4351.3 7937.0 1.0557311
23 0.4014 11.78 12.80 3681.0 1438.3 3388.4 10692.3 4538.6 7927.0 1.0412680
24 0.4189 11.23 12.29 3509.4 1427.4 3206.0 10611.5 4724.5 7930.6 1.0293869
25 0.4363 10.72 11.83 3350.8 1416.1 3036.8 10527.4 4909.0 7945.9 1.0198197
26 0.4538 10.25 11.41 3203.6 1404.4 2879.4 10440.1 5092.0 7971.4 1.0123423
27 0.4712 9.81 11.01 3066.6 1392.2 2732.3 10349.7 5273.4 8005.8 1.0067671
28 0.4887 9.40 10.65 2938.6 1379.6 2594.7 10256.1 5453.2 8047.9 1.0029364

28.1 0.4904 9.36 10.62 2926.3 1378.3 2581.4 10246.5 5471.1 8052.5 1.0026440
28.2 0.4922 9.32 10.58 2914.1 1377.0 2568.2 10237.0 5489.0 8057.2 1.0023676
28.3 0.4939 9.29 10.55 2901.9 1375.7 2555.0 10227.4 5506.9 8061.9 1.0021071
28.4 0.4957 9.25 10.51 2889.8 1374.5 2542.0 10217.7 5524.7 8066.7 1.0018622
28.5 0.4974 9.21 10.48 2877.8 1373.2 2529.0 10208.1 5542.5 8071.6 1.0016331
28.6 0.4992 9.17 10.45 2865.8 1371.8 2516.1 10198.4 5560.3 8076.5 1.0014194
28.7 0.5009 9.13 10.41 2854.0 1370.5 2503.3 10188.7 5578.1 8081.5 1.0012212
28.8 0.5027 9.09 10.38 2842.2 1369.2 2490.6 10178.9 5595.9 8086.5 1.0010382
28.9 0.5044 9.06 10.35 2830.5 1367.9 2478.0 10169.1 5613.7 8091.6 1.0008705
29 0.5061 9.02 10.31 2818.8 1366.6 2465.4 10159.3 5631.4 8096.8 1.0007179
30 0.5236 8.66 10.00 2706.3 1353.2 2343.8 10059.5 5807.9 8151.6 1.0000000
31 0.5411 8.32 9.71 2600.4 1339.3 2229.0 9956.6 5982.5 8211.5 1.0006895
32 0.5585 8.00 9.44 2500.5 1325.1 2120.6 9850.7 6155.4 8275.9 1.0027085
33 0.5760 7.70 9.18 2406.0 1310.4 2017.9 9741.7 6326.4 8344.2 1.0059928
34 0.5934 7.41 8.94 2316.5 1295.4 1920.5 9629.9 6495.4 8415.9 1.0104897
35 0.6109 7.14 8.72 2231.5 1279.9 1827.9 9515.0 6662.5 8490.4 1.0161571
36 0.6283 6.88 8.51 2150.6 1264.1 1739.9 9397.3 6827.5 8567.4 1.0229626
37 0.6458 6.64 8.31 2073.5 1247.9 1656.0 9276.7 6990.5 8646.5 1.0308820
38 0.6632 6.40 8.12 1999.9 1231.3 1575.9 9153.3 7151.3 8727.3 1.0398993
39 0.6807 6.17 7.95 1929.5 1214.3 1499.5 9027.1 7310.0 8809.5 1.0500056
40 0.6981 5.96 7.78 1862.1 1196.9 1426.5 8898.1 7466.4 8892.9 1.0611994
41 0.7156 5.75 7.62 1797.5 1179.2 1356.6 8766.5 7620.6 8977.1 1.0734858
42 0.7330 5.55 7.47 1735.3 1161.2 1289.6 8632.1 7772.4 9062.0 1.0868764
43 0.7505 5.36 7.33 1675.6 1142.7 1225.4 8495.2 7921.9 9147.3 1.1013896
44 0.7679 5.18 7.20 1618.0 1124.0 1163.9 8355.6 8068.9 9232.8 1.1170505
45 0.7854 5.00 7.07 1562.5 1104.9 1104.9 8213.5 8213.5 9318.4 1.1338908
46 0.8029 4.83 6.95 1508.9 1085.4 1048.2 8068.9 8355.6 9403.8 1.1519494
47 0.8203 4.66 6.84 1457.1 1065.6 993.7 7921.9 8495.2 9488.9 1.1712727
48 0.8378 4.50 6.73 1406.9 1045.5 941.4 7772.4 8632.1 9573.5 1.1919149
49 0.8552 4.35 6.63 1358.3 1025.1 891.1 7620.6 8766.5 9657.6 1.2139387
50 0.8727 4.20 6.53 1311.1 1004.4 842.8 7466.4 8898.1 9740.9 1.2374161
51 0.8901 4.05 6.43 1265.3 983.3 796.3 7310.0 9027.1 9823.4 1.2624293
52 0.9076 3.91 6.35 1220.8 962.0 751.6 7151.3 9153.3 9904.9 1.2890713
53 0.9250 3.77 6.26 1177.4 940.3 708.6 6990.5 9276.7 9985.3 1.3174481
54 0.9425 3.63 6.18 1135.2 918.4 667.3 6827.5 9397.3 10064.6 1.3476791
55 0.9599 3.50 6.10 1094.1 896.2 627.5 6662.5 9515.0 10142.6 1.3798998
56 0.9774 3.37 6.03 1053.9 873.7 589.3 6495.4 9629.9 10219.2 1.4142632

Minimum FS= 1.0000000

FS

<<INPUT>>

Wedge inclination

929

<<ITERATE>>

Kp for 1/2" movement=

<<INSTRUCTIONS>>
1. Input passive height and soil parameters. 2. Click on Tools-Solver-Solve 3. Program iterates to compute the ultimate passive force, EFP, and Kp. 4. 
Program computes Kp for 1/2" movement for various soil types.

<<OUTPUT>>

Equivalent Fluid     
Unit Wt. (pcf) Kp

Required Movement to Mobilize Full Passive (inches)



PASSIVE TRIAL WEDGE SOLUTION
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APPENDIX G 
 RESPONSE TO CALTRANS REVIEW COMMENTS 

 



 
 

DESIGNERS INITIAL DISPOSITION CODES:   C = Will Comply   D = Discuss   N = No Change   A = Agency Action 
REVIEWERS FINAL DISPOSITION CODES:   D = Done or Approved   N/C = No Change Required 
LS =Revise in Later Submittal    NDC = Revise Immediately 

 
REVIEW COMMENT SUBMITAL  

January 27, 2009 
 

Review Submittal No. :         2nd review PROJECT :     SR-22/West County Connectors (WCC) 

 SUBMITTAL:    Preliminary  35%      65%     95%     100%    Design Segment :   I-405 / SR-22 HOV Connector      I-405 / I 605 HOV Connector     

REVIEW TYPE:    Agency       Safety      Other    DESIGN TASK MANAGER: 

DATE:                        01-27-09                   RETURN DATE: 02/27/09 CONTACT INFO:  
 

DISCIPLINE:  Geotechnical 

REVIEWER: Sharid Amiri 

 
 

  OCTA    Caltrans    FHWA    OTHER 
SUB PACKAGE: Geotechnical Design Report 

 

No. Dwg./Pg. Comment Initial 
Disp. Response Final 

Disp. 
LS or 
NDC 

1  GDR Include the Materials Report as a related report as part 
of the Section 3 of the Geotechnical Design Report. 

C   We have listed the additional reports in section 3. 
The Materials Report and other reports were 
included in Section 13 as references. 

  

2   Rename “Layout” sheets to Boring/CPT Location 
Map. 

 C The Figures have been renamed and labeled 
Exploration Location Plan. 

  

3   Explain how the frequency of borings/CPT was 
established along the roadway. 

C  Borings/CPTs were performed at the locations of 
walls (boring/CPTs every 300 to 500 feet); bridges 
(one boring per support); and typically 1000 feet or 
less on roadway.  A total of 24 borings and 32 
CPTs were done for the 2.2 mile alignment, for an 
average frequency of about 1 exploration for each 
200 feet of alignment.  The spacing of the 
explorations was modified based on existing data, 
site access and uniformity of soil conditions.   

  

4  Provide CD that includes sample spread sheets for 
Liquefaction, earthquake induced, static settlements 
and bearing capacity. 

C This is provided with the revised GDR.   



 
 

DESIGNERS INITIAL DISPOSITION CODES:   C = Will Comply   D = Discuss   N = No Change   A = Agency Action 
REVIEWERS FINAL DISPOSITION CODES:   D = Done or Approved   N/C = No Change Required 
LS =Revise in Later Submittal    NDC = Revise Immediately 

No. Dwg./Pg. Comment Initial 
Disp. Response Final 

Disp. 
LS or 
NDC 

5  Settlement waiting periods and related items do not 
appear to be consistently included in the Standard 
Special Provisions, reconcile.  

C Will coordinate with Parsons to include in SSPs.  A 
SSP based on format of 605/405 segment is in 
progress.  Table 6A (settlement summary) and 
Table 6B (settlement plate location and monitoring 
procedure) have been added to the GDR, and are 
attached to this response. 
 

  

6  Explain why Triaxial tests were not performed and 
justify the validity of direct shear tests only for the 
laboratory program.  

C Local practice in California is to generally perform 
direct shear tests and Su from CPT and pocket 
penetrometer for strength evaluation for bearing 
capacity and slope stability calculations.  Even with 
direct shear tests, generally nominal conservative 
values are used for design.  Triaxial tests are 
normally used on special projects such as large 
dams or specialized construction or on very soft 
sites. 

  

7  Include Physiography, Geologic Structure in the text 
where appropriate. 

C A discussion to include physiography and geologic 
structure has been included in Section 7.1. 

  

8  Discuss and include instrumentation for settlement 
monitoring and related issues in Section 11 of the 
subject report. 

C A discussion regarding settlement monitoring is 
included in Section 11. 

  

9  Include in tabulated form the magnitude of settlement 
time settlement and surcharge height along the roadway 
stations in the appropriate section of the report. 

C Table 6A summarizing the settlement and 
surcharge has been included in the report. 

  

10  Correct the section numbering in the report. C Section numbering in Section 8.3 and 8.4.5 has 
been corrected. 

  

11  Is there any CH material present at the site? Justify 
your response 

C No CH material was encountered in a total of 39 
plasticity index tests.  Maximum measured liquid 
limit is 47. 

  



 
 

DESIGNERS INITIAL DISPOSITION CODES:   C = Will Comply   D = Discuss   N = No Change   A = Agency Action 
REVIEWERS FINAL DISPOSITION CODES:   D = Done or Approved   N/C = No Change Required 
LS =Revise in Later Submittal    NDC = Revise Immediately 

No. Dwg./Pg. Comment Initial 
Disp. Response Final 

Disp. 
LS or 
NDC 

12  If the response to comment 11 is affirmative, explain 
how it effects the potential for roadway and 
embankment settlement  

C N/A.   

13  Explain why only one test was performed for the entire 
site to assess the grain size distribution for the clayey 
material, given the importance of the potential 
settlement for this project. 

C We performed a total of 86 percent passing No. 200 
sieve on the site soils, and 39 plasticity index tests.  
The grain size distribution (fraction passing each 
sieve or diameter) of the clayey soils is not a 
critical parameter for evaluation of settlement. 

  

14  Explain how the consolidation parameters were 
determined and provide a table in the Appendix for 
their values. 

C The degree of overconsolidation of the clays was 
determined from consolidation tests and Su over p0 
ratio. Compressibility parameters were determined 
from consolidation tests by applying 
Schmertmann’s correction.  Cv was determined 
using plasticity (Liquid Limit) correlations from 
NAVFAC DM7.  A summary table is included in 
revised Appendix B. 
 

  

15  Is there any hydrometer tests performed for the clayey 
samples at the site? Explain your justification 

C No.  We performed a total of 86 percent passing 
No. 200 sieve on the site soils, and 39 plasticity 
index tests.   

  

16  Provide SLIDE software analysis for the slope stability 
calculations 

C GDC did not have SLIDE program when the report 
was prepared.  At Caltrans suggestion, we 
purchased SLIDE program and a comparison run 
was performed and indicated virtually same results.  
This check run is included in Attachment 1. 

  

17  Include in tabulated form the magnitude of expansion 
potential along the roadway stations in the appropriate 
section of the report. 

C Appropriate Table 5 has been included in the 
report.  Based on correlation with Liquid Limit and 
Dry Density (Mitchell and Gardner, 1975) 
expansion potential of the site soils is generally 
“Low,” with one isolated sample as “Medium.”  
See Figure 1 attached to this response. 

  



 
 

DESIGNERS INITIAL DISPOSITION CODES:   C = Will Comply   D = Discuss   N = No Change   A = Agency Action 
REVIEWERS FINAL DISPOSITION CODES:   D = Done or Approved   N/C = No Change Required 
LS =Revise in Later Submittal    NDC = Revise Immediately 

No. Dwg./Pg. Comment Initial 
Disp. Response Final 

Disp. 
LS or 
NDC 

18  Include in tabulated form the potential for liquefaction 
settlement and its magnitude along the roadway stations 
in the appropriate section of the report. 

C A summary of liquefaction settlements are included 
in Table 4 of the report.  The station number of the 
appropriate CPT has been added to the table.  

  

 
Attachments:  Figure 1 Guide to Collapsibility, Compressibility, and Expansion (After Mitchell and Gardner, 1975) 
 
   Table 4 Summary of Liquefaction Settlement 
   Table 5 Summary of Expansion Potential 
   Table 6A Settlement Summary 
   Table 6B Settlement Plate Locations and Monitoring Procedure 
 
   Attachment 1 Slope Stability Check Run by Using Slide 





TABLE 4
LIQUEFACTION SUMMARY

CPT
Approximate 

Station
Offset

Design Ground 
Water Elevation 

(ft)

Liqufaction 
Induced 

Settlement (in)

Seismic 
Compaction 
Settlement 

(in)

Total 
Settlement 

(in)

CPT-08-020 "W Line" 2301+43  102 Left 16 0.15 0.00 0.15

CPT-08-022 "W" Line" 2301+98 2 Right 16 0.12 0.00 0.12

CPT-08-021 "W Line" 2302+53  40 Left 16 0.33 0.01 0.34

CPT-08-018 "W Line" 2306+56  83 Left 16 0.24 0.08 0.32

CPT-08-016 1312+20         146 Left 16 0.62 0.00 0.62

CPT-08-015 1313+33                73 Right 16 0.68 0.02 0.70

CPT-08-014B 1314+25               145 Left 16 0.08 0.01 0.09

CPT-08-014 1314+34               142 Left 16 0.37 0.02 0.39

CPT-08-013 1314+50         71 Left 16 0.78 0.02 0.80

CPT-08-009 1318+62         43 Right 16 0.26 0.02 0.28

CPT-08-008 1319+18         200 Left 16 0.02 0.02 0.04

CPT-08-007 1320+67                21 Right 16 0.28 0.00 0.28

CPT-08-006 1321+35         243 Left 16 0.00 0.00 0.00

CPT-08-121 1327+42         159 Right 18 0.20 0.00 0.20

CPT-08-003 1328+35         168 Left 18 0.26 0.00 0.26

CPT-08-002 1328+67         53 Right 18 0.92 0.00 0.92

CPT-08-001 1330+95         41 Left 18 0.17 0.00 0.17

CPT-08-119 1335+56               105 Right 16 0.37 0.00 0.37

CPT-08-117 1340+34         100 Right 16 0.28 0.00 0.28

CPT-08-110 "A Line" 363+24   106 Right 14 0.69 0.00 0.69

CPT-08-107 "A Line" 371+74   90 Left 14 0.25 0.00 0.25

CPT-08-104 "A Line" 378+20   108 Right 13 0.85 0.00 0.85

CPT-08-102 "A Line" 386+73   94 Left 12 0.12 0.00 0.12

Notes: Min 0.00
Max 0.92

Average 0.36

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

Stationing relative to SR-22 "H" line, except where noted otherwise. Right and 
left offsets defined by looking along station line in direction of increasing station.

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\GDR\Final Report\Table 4 CPT Liqufaction Summary.xls



TABLE 5
SUMMARY OF EXPANSION POTENTIAL OF NEAR SURFACE SOILS

Boring 
No. Station No.

Boring El. 
(feet)

Sample 
No.

Sample 
Depth (ft)

Sample 
El. (feet) % (-)200 LL PL PI

USCS 
Classification

Dry 
Density  
γd (pcf)

Expansion 

Potential2

A-08-101 "A"391+12 19.5 B-1 1.0 18.5 37 31 20 11 SC 110 Low

A-08-105 "A"376+62 19.8 B-1 1.2 18.6 27 28 14 14 SC Low

A-08-112 "A"358+50 23.0 S-4 15.0 8.0 77 NP NP NP ML Low

A-08-116 "A"345+34 22.0 R-2 6.0 16.0 86 37 20 17 CL 99 Low

A-08-119 "H"1335+66 23.0 B-1 1.0 22.0 36 32 20 12 SC Low

A-08-120 "H"1333+97 25.9 R-4 16.0 9.9 72 36 19 17 CL Low

A-08-122 "H"1322+20 31.9 B-1 1.0 30.9 23 26 15 11 SC 108 Low

R-08-004 "H"1325+02 31.2 B-1 1.3 29.9 66 29 17 12 CL 117 Low

R-08-005 "H"1324+48 27.8 B-1 2.0 25.8 63 29 20 9 CL Low

R-08-005 "H"1324+48 27.8 R-1 6.0 21.8 53 32 19 13 CL 108 Low

R-08-011 "H"1316+25 29.5 S-1 5.0 24.5 47 33 19 14 SC/CL Low

R-08-012 "H"1315+94 24.1 R-1 6.0 18.1 80 47 20 27 CL 96 Medium

R-08-017 "H"1310+90 52.5 R-2 11.0 41.5 82 35 21 14 CL 89 Low

R-08-017 "H"1310+90 52.5 S-3 15.0 37.5 55 34 20 14 CL Low

R-08-019 "VV"38+33 53.6 S-1 5.0 48.6 59 34 20 14 CL Low

R-08-019 "VV"38+33 53.6 R-2 11.0 42.6 39 20 19 CL 114 Low/Medium

R-08-019 "VV"38+33 53.6 R-6 31.0 22.6 71 33 21 12 CL 108 Low

R-08-023 "VV"44+88 46.2 R-1 6.0 40.2 54 32 19 13 CL 116 Low

HA-08-01 "B"293+60 26.0 B-1 2.5 23.5 56 30 20 10 CL Low

HA-08-02 "E"3299+42 27.0 B-1 2.5 24.5 55 28 19 9 CL Low

HA-08-03 "W"2302+04 28.0 B-1 2.5 25.5 69 32 19 13 CL Low

HA-08-04 "E"3307+28 43.0 B-1 2.5 40.5 57 30 21 9 CL Low

HA-08-05 "NB405"310+50 24.9 B-1 2.5 22.4 56 30 17 13 CL Low

HA-08-06 "VV"51+08 29.0 B-1 2.5 26.5 51 28 18 10 CL Low

HA-08-07 "NB405"314+20 28.5 B-1 2.5 26 40 27 17 10 SC Low

HA-08-08 "A"374+70 20.0 B-1 2.5 17.5 53 33 17 16 CL/SC Low

Max= 86 47 21 27 117
Min= 23 26 14 9 89
Avg= 57 32 19 13 107

Notes:
2. Reference: Mitchell, J. and Gardner W. (1975),"In Situ Measurement of Volume Change Characteristics,"
Proceedings, In Situ Measurement of Soil Properties, Volume II, Raleigh, NC, ASCE, pp 279-345.

1. Soils data from near surface soil samples above the water table that could be influenced by seasonal moisture variation.
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TABLE 6A
SETTLEMENT SUMMARY

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon Fill 

Placement

Remaining 
Settlement 

after Waiting 
Period

4 None 1-2 2
45 days before driving 

abutment piles
40-60 <1/2 inch

13 None 2-4 1
45 days before driving 

abutment piles
40-60 <1/2 inch

2 None 1-2 2
45 days before driving 

abutment piles
40-60 <1/2 inch

13 None 2-4 1
45 days before driving 

abutment piles
40-60 <1/2 inch

Note: Do not excavate abutment footing or drive abutment piles until completion of settlement period.  No surcharge required.

0 15 30 60
90

days

east of "H" 
1305+55

4-16 None 1-2.5 0 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1305+55-
1309+05

16-29 None 0.75-2.75 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1309+05-
1311+55

25-29 None 1.5-2.5 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1311+55-
1312+70

23-24
Yes, per 

surcharge plan
8-10 (under surcharge)
1-1.5 (post surcharge)

4

11 mos. Surcharge 
period before 
constructing 

lightweight fill walls or 
abutment pile driving

40-60
<3/4

(<1/2 at Abut)
<1/4 <1/10 <1/10 <1/10

Note: In surcharge area: do not construct lightweight fill walls, excavate abutment footing, or drive abutment piles until completion of surcharge settlement period.

0 15 30 45 60
90

days

"H" 1329+22
- 1331+57

8 None 0.4-0.7 0 None 40-60 <1/2 <1/4 <1/10 <1/10 <1/10 <1/10

"H" 1328+22
- 1329+22

12 None 0.4-0.7 0 None 40-60 <1/2 <1/4 <1/10 <1/10 <1/10 <1/10

"H" 1326+22
- 1328+22

17 None 0.6-1.0 1 None 40-60 <3/4 <1/2 <1/5 <1/10 <1/10 <1/10

"H" 1325+22
- 1326+22

22 None 0.75-1.25 1 None 40-60 <3/4 <1/2 <1/5 <1/10 <1/10 <1/10

"H" 1324+22
- 1325+22

27 None 1.0-1.5 2 None 40-60
<1

(<1/2 at Abut)
<1/2 <1/5 <1/10 <1/10 <1/10

Note: No settlement period required, lightweight fill may be placed against abutment, vertical joint in LW fill at back of footing required.  No surcharge required.

0 15 30 60
90

days

12-24
Yes, per 

surcharge plan
8-10 (under surcharge)

< 1 (post surcharge)
3

6 mos. Surcharge 
period

40-60 <1/2 <1/4 <1/10 <10 <10

Note: In surcharge area: do not construct Type 1 walls, excavate abutment footing, or drive abutment piles until completion of surcharge settlement period.

Maximum
Amount
of Fill 

[Lightweight 
fill only] 
(Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill 

Placement

Remaining  
Settlement 

(inches) after
Lightweight 

Fill 
Completion 

5-16 None 0.5-1.0 2 None 60 <1/2

Note: No settlement period required, lightweight fill may be placed against abutment, vertical joint in LW fill at back of footing required.  No surcharge required.

Area

Bolsa Chica Rd OC - N. Abut.
In  Roadway

Bolsa Chica Rd OC - N. Abut.
Sidehill Fill

Bolsa Chica Rd OC - S. Abut.
In Roadway

RW 3311+3312

RW 3319+3320

RW 1325+1326

Bolsa Chica Rd OC - S. Abut.
Sidehill Fill

Area

Area

Area

Area

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

RW 1299+1300
East Approach 
to HOV Conn.

Remaining  Settlement (inches), Time after
Lightweight Fill Completion

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill 

Placement

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % 
of Post-

Surcharge 
Settlement 
Complete 

After Backfill 
of Retaining 

Wall

Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Maximum
Amount

of Retaining 
Wall Backill 

(Feet)

Recommended 
Surcharge

Estimated Total 
Settlement (inches)

Remaining  Settlement (inches), Time after
Type 1 Wall Backfill Completion

Recommended 
Settlement Waiting 

Period

Estimated % 
of Settlement 

Complete 
upon 

Lightweight 
Fill 

Placement

Remaining  Settlement (inches), Time after
Lightweight Fill Completion
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TABLE 6B
SETTLEMENT PLATE LOCATIONS AND MONITORING PROCEDURE

Structure Station Line Station Offset

"H" 1312+80 4 L 1.

"H" 1312+40 40 L 2.

"H" 1312+23 10 R 3.

"H" 1312+33 15 R 4.

"H" 1312+28 55 R 5.

"H" 1310+92 10 L 6.

"H" 1311+00 40 R 7.

"H" 1307+90 20 R 8.

"H" 1306+00 20 R

"E" 3320+85 45 L

"E" 3319+75 24 L 9.

"H" 1324+10 0 10.

"H" 1324+55 0 11.

"H" 1324+87 30 L

"H" 1325+88 30 R

"H" 1328+20 30 L

"E" 3308+90 45 L

"E" 3310+45 45 L

"E" 3311+30 20 L

"VV" 40+25 25 L

"VV" 40+90 65 R

"VV" 41+50 115 R

"VV" 44+60 25 L

"VV" 45+20 65 R

"VV" 46+00 110 R

Place PVC pipe around the threaded pipe before placing any fill (Figure 6B).

Survey the top of steel pipe elevation daily as fill is placed, and weekly after fill completion, recording date, time, and elevation.

Bolsa Chica 
Road OC

Type 1 Wall 
3311+3312 
and South 
Surcharge 

Area

RW1299 
& 

RW1300 and 
North 

Surcharge 
Area 

RW 3319 
& 

RW3320

RW1325
 & 

RW1326

Install settlement plate in sand bedding on leveled area prior to placing any fill (see detail, Figure 6B).

Attach the first section of threaded steel pipe to the threaded fitting on plate by tightening firmly with pipe wrench.

Survey the top of plate elevation, top of threaded pipe elevation, and ground elevation before placing any fill, record date and time.

Add sections of steel pipe as needed to stay above fill.  Each time a pipe section is added, do not loosen or tighten existing pipes,

survey the existing top of pipe elevation, add a new section by firmly tightening with a pipe wrench, then survey the top of new section

 of pipe.  Add additional PVC as needed  to stay above the top of fill.

Repeat steps 5 through 8 as necessary.

Transmit the settlement survey data to GDC within 24 hours of completing each survey.

Continue monitoring until recommended by GDC.

SETTLEMENT PLATE LOCATIONS
Settlement Plate Installation and Monitoring Procedure

Place fill around the settlement monument taking care not to damage or destroy.

Each time the steel pipe is surveyed, survey the ground elevation at 4 locations, 5 ft north, south, east, and west of monument.
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ATTACHEMENT 1 
 SLOPE STABILITY CHECK RUN BY USING SLIDE 

 
 

Slope at Bolsa Chica South Abutment (Static and Seismic) 
 

Factor of Safety 
   

Software 
 

STEDwin Slide 
Static 1.57 1.57 

Seismic 1.10 1.10 
 



1.571.57

W

 240.00 lb/ft2

1.571.57

Material: Fill
Strength Type: Mohr-Coulomb
Unit Weight: 125 lb/ft3
Cohesion: 250 psf
Friction Angle: 30 degrees

Material: Firm Clay
Strength Type: Undrained
Unit Weight: 120 lb/ft3
Cohesion: 1000 psf

Material: Stiff Clay
Strength Type: Undrained
Unit Weight: 120 lb/ft3
Cohesion: 2000 psf

Safety Factor
0.00
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2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

12
5

10
0

75
50

25
0

-2
5

0 25 50 75 100 125 150 175 200 225 250



    

    Slide Analysis Information 
     
    Document Name 
     
    File Name: bolsa chica s abut_static.sli 
     
    Project Settings 
     
    Project Title: Bolsa Chica South Abut 
    Failure Direction: Right to Left 
    Units of Measurement: Imperial Units 
    Pore Fluid Unit Weight: 62.4 lb/ft3 
    Groundwater Method: Water Surfaces 
    Data Output: Standard 
    Calculate Excess Pore Pressure: Off 
    Allow Ru with Water Surfaces or Grids: Off 
    Random Numbers: Pseudo-random Seed 
    Random Number Seed: 10116 
    Random Number Generation Method: Park and Miller v.3 
     
    Analysis Methods 
     
    Analysis Methods used:  
    Bishop simplified 
    Janbu simplified 
     
    Number of slices: 25 
    Tolerance: 0.005 
    Maximum number of iterations: 50 
     
    Surface Options 
     
    Surface Type: Circular 
    Search Method: Grid Search 
    Radius increment: 10 
    Composite Surfaces: Enabled 
    Reverse Curvature: Create Tension Crack 
    Minimum Elevation: -5 
    Minimum Depth: Not Defined 
     
    Loading 
     
    1 Distributed Load present: 
    Distributed Load Constant Distribution, Orientation:  Vertical, Magnitude:  240 lb/ft2 
     
    Material Properties 
     
    Material: Fill 
    Strength Type: Mohr-Coulomb 
    Unit Weight: 125 lb/ft3 
    Cohesion: 250 psf 
    Friction Angle: 30 degrees 
    Water Surface: Water Table 
    Custom Hu value: 1 



     
    Material: Firm Clay 
    Strength Type: Undrained 
    Unit Weight: 120 lb/ft3 
    Cohesion Type: Constant 
    Cohesion: 1000 psf 
    Water Surface: None 
     
    Material: Stiff Clay 
    Strength Type: Undrained 
    Unit Weight: 120 lb/ft3 
    Cohesion Type: Constant 
    Cohesion: 2000 psf 
    Water Surface: None 
     
    Global Minimums 
     
    Method: bishop simplified 
    FS: 1.571370 
    Center: 101.277, 70.217 
    Radius: 63.993 
    Left Slip Surface Endpoint: 53.185, 28.000 
    Right Slip Surface Endpoint: 163.994, 57.500 
    Resisting Moment=9.54044e+006 lb-ft 
    Driving Moment=6.0714e+006 lb-ft 
     
    Method: janbu simplified 
    FS: 1.410150 
    Center: 101.277, 63.058 
    Radius: 56.903 
    Left Slip Surface Endpoint: 56.456, 28.000 
    Right Slip Surface Endpoint: 157.908, 57.500 
    Resisting Horizontal Force=107828 lb 
    Driving Horizontal Force=76465.4 lb 
     
    Valid / Invalid Surfaces 
     
    Method: bishop simplified 
    Number of Valid Surfaces: 4796 
    Number of Invalid Surfaces: 10626 
    Error Codes:  
    Error Code -1000 reported for 10626 surfaces 
     
    Method: janbu simplified 
    Number of Valid Surfaces: 4796 
    Number of Invalid Surfaces: 10626 
    Error Codes:  
    Error Code -1000 reported for 10626 surfaces 
     
    Error Codes 
     
    The following errors were encountered during the computation: 
     
    -1000 = No valid slip surfaces are generated 
    at a grid center. Unable to draw a surface. 
     



     
    List of All Coordinates 
     
    Water Table 
       0.0 16.0 
       230.0 16.0 
     
    Search Grid 
       77.460.7 
       125.1 60.7 
       125.1 108.4 
       77.4108.4 
     
    Search Grid 
       0.0 0.0 
       0.0 0.0 
       0.0 0.0 
       0.0 0.0 
     
    Material Boundary 
       0.0 20.0 
       230.0 20.0 
     
    Material Boundary 
       0.0 6.0 
       230.0 6.0 
     
    External Boundary 
       0.0 -10.0 
       230.0 -10.0 
       230.0 6.0 
       230.0 20.0 
       230.0 57.5 
       113.0 57.5 
       113.0 38.3 
       101.0 38.3 
       101.0 44.0 
       77.028.0 
       0.0 28.0 
       0.0 20.0 
       0.0 6.0 
     
    Distributed Load 
       113.0 57.5 
       230.0 57.5 



1.101.10

W

 240.00 lb/ft2

1.101.10

Material: Fill
Strength Type: Mohr-Coulomb
Unit Weight: 125 lb/ft3
Cohesion: 400 psf
Friction Angle: 30 degrees

Material: Firm Clay
Strength Type: Undrained
Unit Weight: 120 lb/ft3
Cohesion: 1000 psf

Material: Stiff Clay
Strength Type: Undrained
Unit Weight: 120 lb/ft3
Cohesion: 2000 psf

Safety Factor
0.00
0.25
0.50
0.75
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    Slide Analysis Information 
     
    Document Name 
     
    File Name: Bolsa Chica S Abut_Seismic.sli 
     
    Project Settings 
     
    Project Title: Bolsa Chica South Abut 
    Failure Direction: Right to Left 
    Units of Measurement: Imperial Units 
    Pore Fluid Unit Weight: 62.4 lb/ft3 
    Groundwater Method: Water Surfaces 
    Data Output: Standard 
    Calculate Excess Pore Pressure: Off 
    Allow Ru with Water Surfaces or Grids: Off 
    Random Numbers: Pseudo-random Seed 
    Random Number Seed: 10116 
    Random Number Generation Method: Park and Miller v.3 
     
    Analysis Methods 
     
    Analysis Methods used:  
    Bishop simplified 
    Janbu simplified 
     
    Number of slices: 25 
    Tolerance: 0.005 
    Maximum number of iterations: 50 
     
    Surface Options 
     
    Surface Type: Circular 
    Search Method: Grid Search 
    Radius increment: 10 
    Composite Surfaces: Enabled 
    Reverse Curvature: Invalid Surfaces 
    Minimum Elevation: -5 
    Minimum Depth: Not Defined 
     
    Loading 
     
    Seismic Load Coefficient (Horizontal): 0.16 
    1 Distributed Load present: 
    Distributed Load Constant Distribution, Orientation:  Vertical, Magnitude:  240 lb/ft2 
     
    Material Properties 
     
    Material: Fill 
    Strength Type: Mohr-Coulomb 
    Unit Weight: 125 lb/ft3 
    Cohesion: 400 psf 
    Friction Angle: 30 degrees 
    Water Surface: Water Table 



    Custom Hu value: 1 
     
    Material: Firm Clay 
    Strength Type: Undrained 
    Unit Weight: 120 lb/ft3 
    Cohesion Type: Constant 
    Cohesion: 1000 psf 
    Water Surface: None 
     
    Material: Stiff Clay 
    Strength Type: Undrained 
    Unit Weight: 120 lb/ft3 
    Cohesion Type: Constant 
    Cohesion: 2000 psf 
    Water Surface: None 
     
    Global Minimums 
     
    Method: bishop simplified 
    FS: 1.101710 
    Center: 118.362, 103.224 
    Radius: 97.031 
    Left Slip Surface Endpoint: 57.073, 28.000 
    Right Slip Surface Endpoint: 203.945, 57.500 
    Resisting Moment=1.84624e+007 lb-ft 
    Driving Moment=1.6758e+007 lb-ft 
     
    Method: janbu simplified 
    FS: 0.972941 
    Center: 115.976, 86.517 
    Radius: 80.475 
    Left Slip Surface Endpoint: 60.731, 28.000 
    Right Slip Surface Endpoint: 191.037, 57.500 
    Resisting Horizontal Force=143443 lb 
    Driving Horizontal Force=147432 lb 
     
    Valid / Invalid Surfaces 
     
    Method: bishop simplified 
    Number of Valid Surfaces: 4851 
    Number of Invalid Surfaces: 10571 
    Error Codes:  
    Error Code -1000 reported for 10571 surfaces 
     
    Method: janbu simplified 
    Number of Valid Surfaces: 4851 
    Number of Invalid Surfaces: 10571 
    Error Codes:  
    Error Code -1000 reported for 10571 surfaces 
     
    Error Codes 
     
    The following errors were encountered during the computation: 
     
    -1000 = No valid slip surfaces are generated 
    at a grid center. Unable to draw a surface. 



     
     
    List of All Coordinates 
     
    Search Grid 
       77.867.4 
       125.5 67.4 
       125.5 115.2 
       77.8115.2 
     
    Search Grid 
       0.0 0.0 
       0.0 0.0 
       0.0 0.0 
       0.0 0.0 
     
    Material Boundary 
       0.0 20.0 
       230.0 20.0 
     
    Material Boundary 
       0.0 6.0 
       230.0 6.0 
     
    External Boundary 
       0.0 -10.0 
       230.0 -10.0 
       230.0 6.0 
       230.0 20.0 
       230.0 57.5 
       113.0 57.5 
       113.0 38.3 
       101.0 38.3 
       101.0 44.0 
       77.028.0 
       0.0 28.0 
       0.0 20.0 
       0.0 6.0 
     
    Water Table 
       0.0 16.0 
       230.0 16.0 
     
    Distributed Load 
       113.0 57.5 
       230.0 57.5 
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I-436 SR-22 Bolsa Chica Road OC S. Abutment - Static
n:\projects\_av\i400\i-436 garden grove freeway (sr-22)\stedwin\bolsa chica s abut\final analysis version 3\bolsa chica - static with undrained values_rev 3.pl2   Run By: Nava, Group Delta Consultants, Inc.   8/5/2008   10:3

1

1

1

1

1

1

2

3

W1 W1

L1bcd ef gh ij
a

# FS
a 1.57
b 1.57
c 1.57
d 1.58
e 1.58
f 1.58
g 1.58
h 1.58
i 1.58
j 1.58

Soil
Desc.

Fill
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
120.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
120.0

Cohesion
Intercept

(psf)
250.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

PCSTABL5M/si  FSmin=1.57
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 8/5/2008                            
          Time of Run:              10:32AM         
          Run By:                   Nava, Group Delta Consultants, Inc. 
          Input Data Filename:      N:bolsa chica - static with undrained values_rev 3.in                         
          Output Filename:          N:bolsa chica - static with undrained values_rev 3.OUT                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica - static with undrained values_rev 3.PLT                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica Road OC S. Abutment - Static 
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      38.00      77.00      38.00        1 
              2         77.00      38.00     101.00      54.00        1 
              3        101.00      54.00     101.01      48.30        1 
              4        101.01      48.30     113.00      48.30        1 
              5        113.00      48.30     113.01      67.50        1 
              6        113.01      67.50     230.00      67.50        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     250.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
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              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         113.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         3600 Trial Surfaces Have Been Generated. 
 
 
           60 Surfaces Initiate From Each Of 60 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  95.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.59       34.47 
              3         60.38       31.20 
              4         64.39       28.22 
              5         68.61       25.54 
              6         73.01       23.17 
              7         77.58       21.13 
              8         82.28       19.42 
              9         87.09       18.06 
             10         91.99       17.06 
             11         96.94       16.41 
             12        101.94       16.12 
             13        106.93       16.20 
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             14        111.92       16.65 
             15        116.85       17.45 
             16        121.71       18.61 
             17        126.48       20.12 
             18        131.12       21.97 
             19        135.62       24.16 
             20        139.95       26.66 
             21        144.08       29.48 
             22        148.00       32.59 
             23        151.68       35.97 
             24        155.10       39.61 
             25        158.25       43.49 
             26        161.11       47.60 
             27        163.67       51.89 
             28        165.91       56.37 
             29        167.81       60.99 
             30        169.37       65.74 
             31        169.81       67.50 
 
          Circle Center At X =  103.3 ; Y =   84.8  and Radius,   68.7 
 
 
                ***     1.568   *** 
 
 
 
 
               Individual data on the    39  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      3.5    781.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   2      3.8   2444.6     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   3      1.6   1495.2     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   4      2.4   2652.8     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   5      3.5   4701.1     0.0     0.0      0.0     0.0     0.0     0.0     0.0 
   6      0.7   1099.3     0.0    12.5      0.0     0.0     0.0     0.0     0.0 
   7      4.4   7387.6     0.0   514.1      0.0     0.0     0.0     0.0     0.0 
   8      4.0   7685.3     0.0  1015.5      0.0     0.0     0.0     0.0     0.0 
   9      0.6   1193.4     0.0   186.7      0.0     0.0     0.0     0.0     0.0 
  10      4.7  11332.6     0.0  1786.9      0.0     0.0     0.0     0.0     0.0 
  11      4.8  14393.2     0.0  2264.9      0.0     0.0     0.0     0.0     0.0 
  12      4.9  17327.0     0.0  2633.7      0.0     0.0     0.0     0.0     0.0 
  13      5.0  20067.3     0.0  2891.5      0.0     0.0     0.0     0.0     0.0 
  14      4.1  18156.2     0.0  2461.0      0.0     0.0     0.0     0.0     0.0 
  15      0.0     43.0     0.0     6.1      0.0     0.0     0.0     0.0     0.0 
  16      0.9   3654.5     0.0   569.6      0.0     0.0     0.0     0.0     0.0 
  17      5.0  19736.7     0.0  3068.9      0.0     0.0     0.0     0.0     0.0 
  18      5.0  19506.1     0.0  2987.6      0.0     0.0     0.0     0.0     0.0 
  19      1.1   4208.7     0.0   635.5      0.0     0.0     0.0     0.0     0.0 
  20      0.0     50.7     0.0     5.8      0.0     0.0     0.0     0.0     0.0 
  21      3.8  23928.8     0.0  2151.9      0.0     0.0     0.0     0.0   921.6 
  22      4.9  29785.2     0.0  2487.1      0.0     0.0     0.0     0.0  1167.3 
  23      4.8  28426.4     0.0  2070.5      0.0     0.0     0.0     0.0  1143.9 
  24      4.6  26759.3     0.0  1545.9      0.0     0.0     0.0     0.0  1114.6 
  25      4.5  24822.7     0.0   915.9      0.0     0.0     0.0     0.0  1079.3 
  26      3.2  16787.3     0.0   211.3      0.0     0.0     0.0     0.0   763.3 
  27      1.1   5874.8     0.0     0.0      0.0     0.0     0.0     0.0   275.0 
  28      4.1  20328.1     0.0     0.0      0.0     0.0     0.0     0.0   991.8 
  29      0.7   3102.7     0.0     0.0      0.0     0.0     0.0     0.0   157.8 
  30      3.3  14752.3     0.0     0.0      0.0     0.0     0.0     0.0   782.3 
  31      3.7  15285.4     0.0     0.0      0.0     0.0     0.0     0.0   883.4 
  32      3.4  12719.1     0.0     0.0      0.0     0.0     0.0     0.0   822.0 
  33      3.2  10220.1     0.0     0.0      0.0     0.0     0.0     0.0   756.3 
  34      2.9   7850.5     0.0     0.0      0.0     0.0     0.0     0.0   686.5 
  35      2.6   5670.4     0.0     0.0      0.0     0.0     0.0     0.0   613.2 
  36      2.2   3736.4     0.0     0.0      0.0     0.0     0.0     0.0   536.6 
  37      1.9   2100.5     0.0     0.0      0.0     0.0     0.0     0.0   457.1 
  38      1.6    808.4     0.0     0.0      0.0     0.0     0.0     0.0   375.2 
  39      0.4     48.6     0.0     0.0      0.0     0.0     0.0     0.0   105.8 
 
          Failure Surface Specified By 31 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.32       38.00 
              2         57.87       34.48 
              3         61.67       31.23 
              4         65.70       28.26 
              5         69.93       25.60 
              6         74.34       23.25 
              7         78.92       21.24 
              8         83.63       19.56 
              9         88.45       18.23 
             10         93.35       17.25 
             11         98.32       16.64 
             12        103.31       16.39 
             13        108.31       16.51 
             14        113.28       16.99 
             15        118.21       17.83 
             16        123.07       19.03 
             17        127.82       20.59 
             18        132.45       22.48 
             19        136.92       24.71 
             20        141.22       27.26 
             21        145.33       30.12 
             22        149.21       33.27 
             23        152.85       36.69 
             24        156.24       40.37 
             25        159.34       44.29 
             26        162.15       48.43 
             27        164.65       52.76 
             28        166.83       57.26 
             29        168.67       61.91 
             30        170.17       66.68 
             31        170.36       67.50 
 
          Circle Center At X =  104.2 ; Y =   84.8  and Radius,   68.4 
 
 
                ***     1.570   *** 
 
 
 
1 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.59       34.46 
              3         60.38       31.20 
              4         64.40       28.23 
              5         68.63       25.57 
              6         73.05       23.24 
              7         77.64       21.24 
              8         82.36       19.58 
              9         87.18       18.29 
             10         92.10       17.36 
             11         97.07       16.80 
             12        102.06       16.61 
             13        107.06       16.79 
             14        112.03       17.35 
             15        116.94       18.28 
             16        121.77       19.57 
             17        126.49       21.22 
             18        131.08       23.21 
             19        135.50       25.55 
             20        139.73       28.20 
             21        143.76       31.17 
             22        147.55       34.43 
             23        151.09       37.96 
             24        154.36       41.75 
             25        157.33       45.77 
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             26        159.99       50.00 
             27        162.33       54.42 
             28        164.34       59.00 
             29        166.00       63.71 
             30        167.02       67.50 
 
          Circle Center At X =  102.1 ; Y =   83.5  and Radius,   66.9 
 
 
                ***     1.573   *** 
 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         50.51       38.00 
              2         54.05       34.47 
              3         57.83       31.20 
              4         61.85       28.23 
              5         66.08       25.56 
              6         70.49       23.21 
              7         75.07       21.19 
              8         79.78       19.52 
              9         84.60       18.20 
             10         89.51       17.23 
             11         94.47       16.64 
             12         99.47       16.41 
             13        104.47       16.55 
             14        109.44       17.06 
             15        114.36       17.94 
             16        119.21       19.18 
             17        123.95       20.77 
             18        128.56       22.71 
             19        133.01       24.99 
             20        137.28       27.58 
             21        141.35       30.49 
             22        145.19       33.69 
             23        148.79       37.16 
             24        152.12       40.89 
             25        155.17       44.85 
             26        157.91       49.03 
             27        160.34       53.41 
             28        162.44       57.94 
             29        164.19       62.63 
             30        165.60       67.42 
             31        165.61       67.50 
 
          Circle Center At X =  100.0 ; Y =   84.0  and Radius,   67.6 
 
 
                ***     1.575   *** 
 
 
 
1 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         53.05       38.00 
              2         56.64       34.52 
              3         60.47       31.30 
              4         64.51       28.36 
              5         68.76       25.72 
              6         73.18       23.38 
              7         77.75       21.37 
              8         82.46       19.68 
              9         87.27       18.33 
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             10         92.17       17.32 
             11         97.13       16.67 
             12        102.12       16.37 
             13        107.12       16.42 
             14        112.10       16.82 
             15        117.04       17.58 
             16        121.92       18.69 
             17        126.71       20.14 
             18        131.38       21.93 
             19        135.91       24.04 
             20        140.28       26.47 
             21        144.47       29.20 
             22        148.45       32.22 
             23        152.21       35.52 
             24        155.72       39.07 
             25        158.98       42.87 
             26        161.96       46.88 
             27        164.64       51.10 
             28        167.02       55.50 
             29        169.09       60.05 
             30        170.82       64.74 
             31        171.62       67.50 
 
          Circle Center At X =  103.9 ; Y =   86.8  and Radius,   70.5 
 
 
                ***     1.575   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         51.78       38.00 
              2         55.32       34.47 
              3         59.12       31.22 
              4         63.14       28.25 
              5         67.38       25.59 
              6         71.80       23.26 
              7         76.38       21.26 
              8         81.10       19.60 
              9         85.93       18.31 
             10         90.84       17.37 
             11         95.81       16.80 
             12        100.81       16.60 
             13        105.80       16.77 
             14        110.77       17.32 
             15        115.69       18.23 
             16        120.52       19.50 
             17        125.25       21.13 
             18        129.84       23.11 
             19        134.28       25.42 
             20        138.53       28.05 
             21        142.57       31.00 
             22        146.38       34.23 
             23        149.94       37.74 
             24        153.23       41.51 
             25        156.23       45.50 
             26        158.93       49.71 
             27        161.31       54.11 
             28        163.35       58.68 
             29        165.05       63.38 
             30        166.20       67.50 
 
          Circle Center At X =  101.0 ; Y =   83.8  and Radius,   67.2 
 
 
                ***     1.576   *** 
 
 
 
1 
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          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.59       38.00 
              2         59.16       34.50 
              3         62.98       31.26 
              4         67.01       28.31 
              5         71.25       25.66 
              6         75.67       23.32 
              7         80.24       21.30 
              8         84.95       19.61 
              9         89.77       18.27 
             10         94.67       17.28 
             11         99.63       16.65 
             12        104.62       16.37 
             13        109.62       16.45 
             14        114.60       16.90 
             15        119.53       17.70 
             16        124.40       18.85 
             17        129.17       20.35 
             18        133.82       22.19 
             19        138.32       24.36 
             20        142.66       26.84 
             21        146.81       29.64 
             22        150.74       32.72 
             23        154.45       36.08 
             24        157.90       39.70 
             25        161.08       43.56 
             26        163.98       47.63 
             27        166.57       51.91 
             28        168.85       56.35 
             29        170.81       60.96 
             30        172.43       65.69 
             31        172.91       67.50 
 
          Circle Center At X =  106.0 ; Y =   85.8  and Radius,   69.4 
 
 
                ***     1.577   *** 
 
 
 
 
          Failure Surface Specified By 31 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.24       38.00 
              2         52.84       34.54 
              3         56.68       31.33 
              4         60.73       28.40 
              5         64.98       25.76 
              6         69.40       23.42 
              7         73.97       21.40 
              8         78.67       19.70 
              9         83.48       18.33 
             10         88.37       17.29 
             11         93.33       16.60 
             12         98.31       16.26 
             13        103.31       16.26 
             14        108.30       16.61 
             15        113.25       17.31 
             16        118.14       18.35 
             17        122.95       19.72 
             18        127.65       21.43 
             19        132.22       23.46 
             20        136.63       25.81 
             21        140.88       28.45 
             22        144.93       31.39 
             23        148.76       34.59 
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             24        152.36       38.06 
             25        155.72       41.77 
             26        158.80       45.71 
             27        161.61       49.84 
             28        164.12       54.17 
             29        166.32       58.66 
             30        168.21       63.29 
             31        169.59       67.50 
 
          Circle Center At X =  100.8 ; Y =   88.1  and Radius,   71.8 
 
 
                ***     1.578   *** 
 
 
 
1 
 
          Failure Surface Specified By 32 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         54.32       38.00 
              2         57.93       34.54 
              3         61.77       31.34 
              4         65.82       28.41 
              5         70.07       25.76 
              6         74.48       23.42 
              7         79.05       21.39 
              8         83.75       19.68 
              9         88.55       18.29 
             10         93.44       17.24 
             11         98.39       16.53 
             12        103.38       16.17 
             13        108.38       16.15 
             14        113.37       16.48 
             15        118.32       17.15 
             16        123.22       18.16 
             17        128.04       19.50 
             18        132.75       21.18 
             19        137.33       23.18 
             20        141.76       25.49 
             21        146.03       28.10 
             22        150.10       31.00 
             23        153.97       34.17 
             24        157.60       37.60 
             25        160.99       41.28 
             26        164.12       45.18 
             27        166.97       49.29 
             28        169.53       53.58 
             29        171.79       58.04 
             30        173.73       62.65 
             31        175.35       67.38 
             32        175.39       67.50 
 
          Circle Center At X =  106.2 ; Y =   88.4  and Radius,   72.3 
 
 
                ***     1.580   *** 
 
 
 
 
          Failure Surface Specified By 30 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         58.14       38.00 
              2         61.68       34.47 
              3         65.48       31.22 
              4         69.52       28.28 
              5         73.77       25.65 
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              6         78.22       23.36 
              7         82.82       21.41 
              8         87.56       19.82 
              9         92.41       18.60 
             10         97.34       17.76 
             11        102.32       17.30 
             12        107.32       17.22 
             13        112.31       17.52 
             14        117.26       18.21 
             15        122.15       19.27 
             16        126.94       20.71 
             17        131.60       22.51 
             18        136.12       24.66 
             19        140.45       27.15 
             20        144.58       29.96 
             21        148.49       33.09 
             22        152.14       36.50 
             23        155.52       40.19 
             24        158.61       44.12 
             25        161.38       48.28 
             26        163.83       52.64 
             27        165.94       57.17 
             28        167.70       61.85 
             29        169.09       66.66 
             30        169.26       67.50 
 
          Circle Center At X =  105.8 ; Y =   82.3  and Radius,   65.1 
 
 
                ***     1.581   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     28.75     57.50     86.25    115.00    143.75 
 
          X      0.00 +-----*--W*--*------+---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -            .                                      
                      -           ..                                      
                28.75 +         ....                                      
                      -        .....                                      
                      -       ......                                      
                      -      .......                                      
                      -     .......8                                      
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                      -  .......110.                                      
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                      - .....8120...                                      
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                      ......13................                            
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                      -.........7124..........                            
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                      -  ...........975113434.                            
                      -  ..............9751121                            
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               172.50 +   ................9792                            
                      -    ..................9                            
                      -     ..................                            
                      -     ..................                            
                      -      .................                            
                      -        ...............                            
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                      -          .............                            
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                      -              .........                            
                      -               ........                            
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I-436 SR-22 Bolsa Chica RD OC S. Abutment - Seismic
n:\projects\_av\i400\i-436 garden grove freeway (sr-22)\stedwin\bolsa chica s abut\final analysis version 3\bolsa chica - seismic with undrained values rev3.pl2   Run By: Curt - Group Delta Consultants   1/25/2009   09:0
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W1 W1

L1 bc de f g hij
a

# FS
a 1.10
b 1.10
c 1.10
d 1.10
e 1.10
f 1.10
g 1.11
h 1.11
i 1.11
j 1.11

Soil
Desc.

Fill
Firm CL
Stiff CL

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
120.0
120.0

Saturated
Unit Wt.

(pcf)
125.0
120.0
120.0

Cohesion
Intercept

(psf)
400.0

1000.0
2000.0

Friction
Angle
(deg)
30.0
0.0
0.0

Piez.
Surface

No.
W1
W1
W1

Load Value
L1 240 psf

Horiz Eqk 0.160 g<

PCSTABL5M/si  FSmin=1.10
Safety Factors Are Calculated By The Modified Bishop Method
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                              ** PCSTABL5M ** 
 
                                    by 
                             Purdue University 
1 
 
                       --Slope Stability Analysis-- 
                    Simplified Janbu, Simplified Bishop 
                       or Spencer`s Method of Slices 
 
 
          Run Date:                 1/25/2009                           
          Time of Run:              09:03AM         
          Run By:                   Curt - Group Delta Consultants      
          Input Data Filename:      N:bolsa chica - seismic with undrained values rev3.in                         
          Output Filename:          N:bolsa chica - seismic with undrained values rev3.OUT                        
          Unit:                     ENGLISH 
          Plotted Output Filename:  N:bolsa chica - seismic with undrained values rev3.PLT                        
 
 
 
 
          PROBLEM DESCRIPTION   I-436 SR-22                              
                                Bolsa Chica RD OC S. Abutment - Seismic  
 
 
 
 
          BOUNDARY COORDINATES 
 
              6 Top   Boundaries 
              8 Total Boundaries 
 
 
          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
             No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
 
              1          0.00      38.00      77.00      38.00        1 
              2         77.00      38.00     101.00      54.00        1 
              3        101.00      54.00     101.01      48.30        1 
              4        101.01      48.30     113.00      48.30        1 
              5        113.00      48.30     113.01      67.50        1 
              6        113.01      67.50     230.00      67.50        1 
              7          0.00      30.00     230.00      30.00        2 
              8          0.00      16.00     230.00      16.00        3 
1 
 
 
         ISOTROPIC SOIL PARAMETERS 
 
 
           3 Type(s) of Soil 
 
 
          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
           No.  (pcf)    (pcf)     (psf)     (deg)   Param.    (psf)    No. 
 
            1   125.0    125.0     400.0     30.0    0.00       0.0      1 
            2   120.0    120.0    1000.0      0.0    0.00       0.0      1 
            3   120.0    120.0    2000.0      0.0    0.00       0.0      1 
1 
 
 
          1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
 
 
          Unit Weight of Water =  62.40 
 
 
 
          Piezometric Surface No.  1 Specified by  2 Coordinate Points 
 
 
            Point      X-Water     Y-Water 
             No.         (ft)        (ft) 
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              1          0.00       26.00 
              2        230.00       26.00 
1 
 
 
         BOUNDARY LOAD(S) 
 
              1 Load(s) Specified 
 
 
          Load        X-Left      X-Right     Intensity     Deflection 
           No.         (ft)         (ft)      (psf)       (deg) 
 
 
            1         113.01       230.00        240.0          0.0 
 
 
          NOTE - Intensity Is Specified As A Uniformly Distributed 
                 Force Acting On A Horizontally Projected Surface. 
 
 
 
          A Horizontal Earthquake Loading Coefficient 
          Of0.160 Has Been Assigned 
 
          A Vertical Earthquake Loading Coefficient 
          Of0.000 Has Been Assigned 
 
          Cavitation Pressure =    0.0 (psf) 
1 
 
 
          A Critical Failure Surface Searching Method, Using A Random  
          Technique For Generating Circular Surfaces, Has Been Specified. 
 
 
         2500 Trial Surfaces Have Been Generated. 
 
 
           50 Surfaces Initiate From Each Of 50 Points Equally Spaced 
          Along The Ground Surface Between  X =  20.00 ft. 
                                       and  X =  95.00 ft. 
 
 
          Each Surface Terminates Between   X = 113.01 ft. 
                                      and   X = 230.00 ft. 
 
 
          Unless Further Limitations Were Imposed, The Minimum Elevation 
          At Which A Surface Extends Is  Y =  0.00 ft. 
 
 
           5.00 ft. Line Segments Define Each Trial Failure Surface. 
 
 
1 
 
          Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Examined.  They Are Ordered - Most Critical 
          First. 
 
 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.02       38.00 
              2         50.00       34.97 
              3         54.12       32.15 
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              4         58.39       29.53 
              5         62.78       27.14 
              6         67.28       24.97 
              7         71.89       23.03 
              8         76.59       21.32 
              9         81.37       19.85 
             10         86.22       18.63 
             11         91.12       17.65 
             12         96.07       16.93 
             13        101.04       16.45 
             14        106.04       16.22 
             15        111.04       16.25 
             16        116.03       16.53 
             17        121.00       17.06 
             18        125.94       17.84 
             19        130.83       18.86 
             20        135.67       20.14 
             21        140.43       21.65 
             22        145.12       23.41 
             23        149.70       25.40 
             24        154.19       27.61 
             25        158.55       30.05 
             26        162.79       32.71 
             27        166.88       35.58 
             28        170.83       38.65 
             29        174.61       41.92 
             30        178.23       45.37 
             31        181.67       49.00 
             32        184.92       52.80 
             33        187.97       56.76 
             34        190.82       60.87 
             35        193.46       65.11 
             36        194.78       67.50 
 
          Circle Center At X =  108.0 ; Y =  115.2  and Radius,   99.0 
 
 
                ***     1.098   *** 
 
 
 
 
               Individual data on the    44  slices 
 
 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)   (lbs)  
   1      4.0    753.2     0.0     0.0      0.0     0.0   120.5     0.0     0.0 
   2      4.1   2290.7     0.0     0.0      0.0     0.0   366.5     0.0     0.0 
   3      3.5   3030.2     0.0     0.0      0.0     0.0   484.8     0.0     0.0 
   4      0.8    784.7     0.0     0.0      0.0     0.0   125.5     0.0     0.0 
   5      4.4   5266.3     0.0     0.0      0.0     0.0   842.6     0.0     0.0 
   6      2.4   3331.7     0.0     0.0      0.0     0.0   533.1     0.0     0.0 
   7      2.1   3306.7     0.0    76.7      0.0     0.0   529.1     0.0     0.0 
   8      4.6   7927.9     0.0   625.1      0.0     0.0  1268.5     0.0     0.0 
   9      4.7   9114.4     0.0  1193.9      0.0     0.0  1458.3     0.0     0.0 
  10      0.4    843.4     0.0   127.4      0.0     0.0   134.9     0.0     0.0 
  11      4.4  10131.1     0.0  1561.3      0.0     0.0  1621.0     0.0     0.0 
  12      4.8  13850.5     0.0  2108.2      0.0     0.0  2216.1     0.0     0.0 
  13      4.9  16648.9     0.0  2451.4      0.0     0.0  2663.8     0.0     0.0 
  14      4.9  19331.5     0.0  2717.5      0.0     0.0  3093.0     0.0     0.0 
  15      4.9  21664.9     0.0  2879.3      0.0     0.0  3466.4     0.0     0.0 
  16      0.0     42.7     0.0     6.0      0.0     0.0     6.8     0.0     0.0 
  17      0.0    133.2     0.0    20.4      0.0     0.0    21.3     0.0     0.0 
  18      5.0  19616.5     0.0  3015.5      0.0     0.0  3138.6     0.0     0.0 
  19      5.0  19696.4     0.0  3046.8      0.0     0.0  3151.4     0.0     0.0 
  20      2.0   7709.7     0.0  1188.6      0.0     0.0  1233.5     0.0     0.0 
  21      0.0     51.3     0.0     6.0      0.0     0.0     8.2     0.0     0.0 
  22      3.0  19076.7     0.0  1804.7      0.0     0.0  3052.3     0.0   725.1 
  23      5.0  31186.4     0.0  2873.2      0.0     0.0  4989.8     0.0  1193.2 
  24      4.9  30591.0     0.0  2668.9      0.0     0.0  4894.6     0.0  1185.3 
  25      4.9  29777.5     0.0  2386.9      0.0     0.0  4764.4     0.0  1174.4 
  26      4.8  28756.2     0.0  2027.8      0.0     0.0  4601.0     0.0  1160.4 
  27      4.8  27540.0     0.0  1592.6      0.0     0.0  4406.4     0.0  1143.5 
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  28      4.7  26144.2     0.0  1082.5      0.0     0.0  4183.1     0.0  1123.7 
  29      4.6  24586.4     0.0   498.6      0.0     0.0  3933.8     0.0  1101.0 
  30      1.2   6351.9     0.0    25.7      0.0     0.0  1016.3     0.0   293.0 
  31      3.3  16534.8     0.0     0.0      0.0     0.0  2645.6     0.0   782.6 
  32      4.3  20615.5     0.0     0.0      0.0     0.0  3298.5     0.0  1024.2 
  33      0.1    451.2     0.0     0.0      0.0     0.0    72.2     0.0    23.1 
  34      4.2  19120.7     0.0     0.0      0.0     0.0  3059.3     0.0  1016.5 
  35      4.1  17076.6     0.0     0.0      0.0     0.0  2732.3     0.0   983.0 
  36      3.9  14987.1     0.0     0.0      0.0     0.0  2397.9     0.0   947.0 
  37      3.8  12880.1     0.0     0.0      0.0     0.0  2060.8     0.0   908.6 
  38      3.6  10784.6     0.0     0.0      0.0     0.0  1725.5     0.0   867.9 
  39      3.4   8729.5     0.0     0.0      0.0     0.0  1396.7     0.0   825.0 
  40      3.2   6743.8     0.0     0.0      0.0     0.0  1079.0     0.0   780.0 
  41      3.1   4856.5     0.0     0.0      0.0     0.0   777.0     0.0   733.0 
  42      2.9   3095.6     0.0     0.0      0.0     0.0   495.3     0.0   684.1 
  43      2.6   1488.3     0.0     0.0      0.0     0.0   238.1     0.0   633.5 
  44      1.3    197.3     0.0     0.0      0.0     0.0    31.6     0.0   317.3 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         52.99       34.88 
              3         57.06       31.97 
              4         61.28       29.29 
              5         65.64       26.85 
              6         70.13       24.64 
              7         74.73       22.68 
              8         79.43       20.98 
              9         84.21       19.53 
             10         89.07       18.34 
             11         93.98       17.42 
             12         98.94       16.76 
             13        103.93       16.38 
             14        108.92       16.27 
             15        113.92       16.42 
             16        118.90       16.85 
             17        123.85       17.55 
             18        128.76       18.52 
             19        133.61       19.75 
             20        138.38       21.25 
             21        143.06       23.00 
             22        147.64       25.00 
             23        152.11       27.24 
             24        156.45       29.73 
             25        160.64       32.45 
             26        164.69       35.39 
             27        168.56       38.55 
             28        172.26       41.91 
             29        175.78       45.47 
             30        179.09       49.21 
             31        182.20       53.13 
             32        185.09       57.21 
             33        187.75       61.44 
             34        190.18       65.81 
             35        191.00       67.50 
 
          Circle Center At X =  108.5 ; Y =  108.4  and Radius,   92.1 
 
 
                ***     1.098   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         46.02       38.00 
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              2         49.94       34.90 
              3         54.03       32.02 
              4         58.26       29.35 
              5         62.63       26.92 
              6         67.12       24.72 
              7         71.72       22.77 
              8         76.42       21.06 
              9         81.20       19.61 
             10         86.06       18.41 
             11         90.97       17.47 
             12         95.93       16.80 
             13        100.91       16.40 
             14        105.91       16.25 
             15        110.91       16.38 
             16        115.89       16.77 
             17        120.85       17.43 
             18        125.76       18.35 
             19        130.62       19.54 
             20        135.41       20.98 
             21        140.11       22.67 
             22        144.72       24.61 
             23        149.22       26.80 
             24        153.59       29.22 
             25        157.83       31.87 
             26        161.92       34.75 
             27        165.85       37.83 
             28        169.61       41.13 
             29        173.19       44.62 
             30        176.58       48.29 
             31        179.77       52.14 
             32        182.75       56.16 
             33        185.51       60.33 
             34        188.05       64.64 
             35        189.53       67.50 
 
          Circle Center At X =  106.0 ; Y =  109.9  and Radius,   93.7 
 
 
                ***     1.102   *** 
 
 
 
 
          Failure Surface Specified By 36 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         52.14       38.00 
              2         56.17       35.04 
              3         60.34       32.27 
              4         64.64       29.72 
              5         69.05       27.38 
              6         73.58       25.25 
              7         78.20       23.35 
              8         82.92       21.68 
              9         87.70       20.24 
             10         92.56       19.03 
             11         97.46       18.06 
             12        102.41       17.34 
             13        107.38       16.85 
             14        112.38       16.61 
             15        117.38       16.62 
             16        122.37       16.86 
             17        127.35       17.36 
             18        132.29       18.09 
             19        137.20       19.06 
             20        142.05       20.28 
             21        146.83       21.72 
             22        151.54       23.40 
             23        156.17       25.31 
             24        160.69       27.44 
             25        165.10       29.79 
             26        169.40       32.36 
             27        173.56       35.12 
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             28        177.58       38.09 
             29        181.46       41.26 
             30        185.17       44.60 
             31        188.72       48.13 
             32        192.09       51.82 
             33        195.27       55.67 
             34        198.27       59.68 
             35        201.06       63.82 
             36        203.29       67.50 
 
          Circle Center At X =  114.8 ; Y =  118.9  and Radius,  102.3 
 
 
                ***     1.103   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         53.02       34.92 
              3         57.11       32.05 
              4         61.36       29.40 
              5         65.74       26.99 
              6         70.24       24.82 
              7         74.85       22.89 
              8         79.56       21.21 
              9         84.35       19.78 
             10         89.22       18.62 
             11         94.13       17.72 
             12         99.09       17.08 
             13        104.08       16.72 
             14        109.08       16.62 
             15        114.08       16.78 
             16        119.06       17.22 
             17        124.01       17.92 
             18        128.91       18.89 
             19        133.76       20.12 
             20        138.53       21.61 
             21        143.22       23.35 
             22        147.81       25.35 
             23        152.28       27.58 
             24        156.62       30.06 
             25        160.83       32.76 
             26        164.89       35.68 
             27        168.78       38.82 
             28        172.50       42.16 
             29        176.03       45.70 
             30        179.37       49.42 
             31        182.50       53.32 
             32        185.42       57.38 
             33        188.12       61.59 
             34        190.59       65.93 
             35        191.37       67.50 
 
          Circle Center At X =  108.4 ; Y =  109.7  and Radius,   93.1 
 
 
                ***     1.104   *** 
 
 
 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         50.61       38.00 
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              2         54.56       34.93 
              3         58.67       32.08 
              4         62.92       29.44 
              5         67.30       27.04 
              6         71.81       24.88 
              7         76.43       22.96 
              8         81.14       21.28 
              9         85.93       19.86 
             10         90.79       18.70 
             11         95.71       17.80 
             12        100.67       17.16 
             13        105.66       16.79 
             14        110.66       16.68 
             15        115.65       16.84 
             16        120.64       17.27 
             17        125.59       17.96 
             18        130.50       18.91 
             19        135.35       20.12 
             20        140.13       21.59 
             21        144.82       23.32 
             22        149.42       25.29 
             23        153.90       27.50 
             24        158.26       29.94 
             25        162.48       32.62 
             26        166.56       35.52 
             27        170.47       38.63 
             28        174.22       41.94 
             29        177.78       45.45 
             30        181.15       49.15 
             31        184.32       53.01 
             32        187.27       57.05 
             33        190.01       61.23 
             34        192.52       65.55 
             35        193.52       67.50 
 
          Circle Center At X =  110.2 ; Y =  110.5  and Radius,   93.8 
 
 
                ***     1.104   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         59.80       38.00 
              2         63.70       34.88 
              3         67.77       31.98 
              4         72.00       29.30 
              5         76.36       26.86 
              6         80.85       24.66 
              7         85.46       22.72 
              8         90.16       21.02 
              9         94.95       19.59 
             10         99.82       18.43 
             11        104.73       17.53 
             12        109.70       16.90 
             13        114.68       16.55 
             14        119.68       16.47 
             15        124.68       16.66 
             16        129.66       17.13 
             17        134.60       17.87 
             18        139.50       18.88 
             19        144.33       20.16 
             20        149.09       21.70 
             21        153.75       23.50 
             22        158.31       25.55 
             23        162.75       27.85 
             24        167.06       30.39 
             25        171.22       33.16 
             26        175.23       36.15 
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             27        179.06       39.36 
             28        182.71       42.78 
             29        186.17       46.39 
             30        189.43       50.18 
             31        192.47       54.15 
             32        195.29       58.28 
             33        197.88       62.56 
             34        200.23       66.97 
             35        200.48       67.50 
 
          Circle Center At X =  118.6 ; Y =  107.6  and Radius,   91.2 
 
 
                ***     1.109   *** 
 
 
 
 
          Failure Surface Specified By 39 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         55.20       38.00 
              2         59.35       35.20 
              3         63.61       32.59 
              4         67.98       30.15 
              5         72.44       27.90 
              6         76.99       25.84 
              7         81.63       23.97 
              8         86.34       22.30 
              9         91.12       20.82 
             10         95.96       19.55 
             11        100.84       18.49 
             12        105.77       17.63 
             13        110.73       16.98 
             14        115.71       16.53 
             15        120.70       16.30 
             16        125.70       16.28 
             17        130.70       16.47 
             18        135.68       16.86 
             19        140.65       17.47 
             20        145.58       18.29 
             21        150.47       19.31 
             22        155.32       20.53 
             23        160.11       21.96 
             24        164.84       23.59 
             25        169.49       25.42 
             26        174.07       27.44 
             27        178.55       29.65 
             28        182.94       32.05 
             29        187.22       34.63 
             30        191.39       37.39 
             31        195.44       40.32 
             32        199.37       43.42 
             33        203.16       46.68 
             34        206.81       50.09 
             35        210.31       53.66 
             36        213.66       57.37 
             37        216.85       61.22 
             38        219.88       65.20 
             39        221.48       67.50 
 
          Circle Center At X =  123.7 ; Y =  135.2  and Radius,  118.9 
 
 
                ***     1.111   *** 
 
 
 
1 
 
          Failure Surface Specified By 35 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         49.08       38.00 
              2         53.09       35.01 
              3         57.25       32.23 
              4         61.54       29.67 
              5         65.96       27.33 
              6         70.50       25.23 
              7         75.13       23.35 
              8         79.86       21.72 
              9         84.66       20.33 
             10         89.53       19.19 
             11         94.45       18.30 
             12         99.41       17.67 
             13        104.39       17.29 
             14        109.39       17.17 
             15        114.39       17.30 
             16        119.38       17.69 
             17        124.33       18.33 
             18        129.25       19.23 
             19        134.12       20.38 
             20        138.92       21.78 
             21        143.64       23.42 
             22        148.27       25.30 
             23        152.80       27.42 
             24        157.22       29.77 
             25        161.51       32.34 
             26        165.66       35.12 
             27        169.66       38.12 
             28        173.51       41.32 
             29        177.18       44.71 
             30        180.68       48.28 
             31        183.99       52.03 
             32        187.10       55.94 
             33        190.00       60.01 
             34        192.70       64.22 
             35        194.56       67.50 
 
          Circle Center At X =  109.3 ; Y =  114.6  and Radius,   97.4 
 
 
                ***     1.114   *** 
 
 
 
 
          Failure Surface Specified By 33 Coordinate Points 
 
 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
 
              1         52.14       38.00 
              2         55.94       34.74 
              3         59.92       31.73 
              4         64.09       28.96 
              5         68.42       26.46 
              6         72.89       24.23 
              7         77.50       22.28 
              8         82.21       20.61 
              9         87.02       19.24 
             10         91.91       18.18 
             11         96.85       17.41 
             12        101.83       16.95 
             13        106.82       16.80 
             14        111.82       16.96 
             15        116.80       17.42 
             16        121.74       18.20 
             17        126.62       19.27 
             18        131.43       20.65 
             19        136.14       22.32 
             20        140.74       24.28 
             21        145.21       26.51 
             22        149.54       29.02 
             23        153.70       31.79 
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             24        157.68       34.82 
             25        161.47       38.08 
             26        165.05       41.57 
             27        168.41       45.28 
             28        171.53       49.18 
             29        174.41       53.27 
             30        177.02       57.53 
             31        179.37       61.95 
             32        181.44       66.50 
             33        181.83       67.50 
 
          Circle Center At X =  106.8 ; Y =   97.8  and Radius,   81.0 
 
 
                ***     1.114   *** 
 
 
 
1 
 
                     Y            A     X     I     S            F     T 
 
 
                     0.00     28.75     57.50     86.25    115.00    143.75 
 
          X      0.00 +-----*--W*--*------+---------+---------+---------+ 
                      -                                                   
                      -                                                   
                      -                                                   
                      -            .                                      
                      -           ..                                      
                28.75 +         ....                                      
                      -        .....                                      
                      -       ......                                      
                      -      .......                                      
                      -     ......11                                      
                      -    ......124                                      
          A     57.50 +   ......1247                                      
                      -  ......1247.                                      
                      -  ......147..                                      
                      - ......127...                                      
                      - .....127...*                                      
                      -......147......                                    
          X     86.25 +.....127........                                   
                      -.....14..........                                  
                      ......17..........                                  
                      ......1..........* *                                
                      ......1..........                                   
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October 24, 2008 
(Revised May 1, 2009) 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr.,  # 200 
Irvine, CA 92612 
 
Attention: Carlos Cadena 
 
Subject: Materials Report 
  West County Connector Project  
  I-405 / SR-22 HOV Connector Segment   
  12-ORA-405/22-PM 20.4/22.3 (405) R0.7/R2.9 (22)   
  Orange County, California 
 GDC Project No. I-436 
 
Dear Carlos: 
 
Group Delta Consultants is pleased to submit our Materials Report for the SR-22 / 
I-405 improvements from Valley View Street to Seal Beach Boulevard.  The purpose 
is to provide culvert materials, pavement, and corrosion recommendations for 
project design.  The report has been prepared in accordance with the latest Caltrans 
design guidelines and specifications and is to be included as part of the final PS&E  
submittal.   
 
We appreciate the opportunity to provide our services on this project and look 
forward to working with you during the design and construction of the project. 
 
If you have any questions, please call. 
 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.    
        
 
 
 
 
Curt Scheyhing, P.E., G.E.   Shah Ghanbari, P.E. 
Senior Engineer                                         President 
                            
 
Distribution: Addressee (8 hard copies and PDF file) 
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MATERIALS REPORT 
WEST COUNTY CONNECTOR PROJECT  

I-405 / SR-22 HOV CONNECTOR SEGMENT   
12-ORA-405/22-PM 20.4/22.3 (405) R0.7/R2.9 (22) 

ORANGE COUNTY, CALIFORNIA 
 
1.0 INTRODUCTION 
 
1.1 General 
 
Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The proposed project has 
been divided into 2 segments, and the overall project name is “West County 
Connector Project.”  The easterly segment is named “I-405/SR-22 HOV Connector 
Segment,” which extends from just east of Valley View Street to just east of Seal 
Beach Boulevard, and the westerly segment is named “I-405/I-605 HOV Connector 
Segment,” which extends from just east of Seal Beach Boulevard to the I-605 
interchange.  This Materials Report covers the easterly segment of the project.  A 
project vicinity map is shown in Figure 1. 
 
The I-405/SR-22 HOV Connector Segment is a 2.1 mile east-west trending route 
that carries traffic between major north-south arterial corridors I-605, I-405, and 
east-west SR-22. The existing SR-22 also provides connections to I-5, SR-55, and 
SR-57.   
 
1.2 Purpose and Scope of Work 
 
The purpose of this Materials Report is to provide pavement and materials related 
recommendations to assist Parsons in preparing project Plans, Specifications, and 
Estimates (PS&E).  This Materials Report is prepared in general accordance with 
Topic 114 of the Highway Design Manual (2006) and California Test Method 130 
(2006).  The scope of work for this project included the following tasks: 
 
 Review of available topographic and improvement plans; 

 Review of available reports and subsurface information, including materials 
report for Phase 1 of SR-22 between SR-55 and Valley View Street;  

 Field exploration consisting of drilling exploratory soil borings and sampling and 
conducting Cone Penetration Tests (CPTs), see Appendix A; 

 Performing laboratory testing on selected soil samples, see Appendix B;  

 Performing engineering analyses and developing recommendations for selection 
of culvert and pavement materials; and 

 Documenting the results of our findings, conclusions, and our recommendations 
in this report. 
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The Geotechnical Design Report (GDR) and Structure Foundation Reports (SFRs) 
required for this project are submitted separately by GDC. 
 
2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 
 
2.1 Existing Facilities 
 
The site layout plan is shown in Figures (Key Map and Line Index, and Layout 
Sheets L-1 through L-13).  At the east end of project SR-22 consists of 3 westbound 
and 3 eastbound travel lanes plus eastbound HOV lane, left and right asphalt 
concrete (AC) shoulders and a paved AC median with concrete barrier.   West of 
Valley View Street, westbound SR-22 merges with I-405, which has 6 travel lanes 
plus 1 HOV lane in each direction, left and right shoulders and a concrete median 
barrier.   Travel and HOV Lanes are PCC, and shoulders are AC.  The Route 22/405 
Separation has 3 PCC lanes with outboard AC shoulders.  South of the SR-22 
interchange, I-405 has 4 PCC travel lanes plus 1 PCC paved HOV lane in each 
direction, and AC shoulders.  All on-ramps / off-ramps have AC pavements. 
 
Existing bridge structures in the segment include Bolsa Chica Road OC over SR-22, 
Bolsa Chica Road OC over I-405, and Route 22 / 405 Separation.  Minor retaining 
walls and soundwalls are present. 
 
The site area is fairly level with grades ranging from El. 20 feet to El. 30 feet on 
SR-22 and I-405.  Elevated areas are approaches to bridge overcrossings with 
elevations as high as about El. 56 feet.  Elevations in Seal Beach Naval Weapons 
Station south of the freeway at the west end of project are as low as El. 15 feet.  Site 
drainage is generally by sheet flow to storm drains and v-ditches adjacent to the 
freeway.  Regional drainage is toward the south in the direction of the Pacific Ocean.  
A south-flowing triple 12x10 box culvert (Bolsa Chica Channel) passes below the 
Route 22/405 Separation and discharges to a south-flowing open channel.  Other 
buried culverts are present. 
 
2.2 Proposed Improvements 
 
The project key map and Layout Plans are shown in Figures 2 through 2-L13.  The 
project covers both directions of I-405 and SR-22 between SR-22 Station “B” 
285+80 and I-405 Station “SB405” 301+09 on the east near Valley View Street and 
I-405 Station “A” 395+50 on the west end of project.  The project includes the 
following major elements: 
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 Widening of SR-22 and I-405 on the outside; 
 Re-alignment of I-405 at the 405 / 22 interchange; 
 Re-alignment of on-ramps and off-ramps (including NB & SB Valley View to WB 

SR-22 On-Ramps, EB SR-22 to Valley View / Garden Grove Blvd. Off-Ramp, and 
SB I-405 to Bolsa  Chica Road Off-Ramp); 

 New mainline, connector, shoulder, and on/off-ramp paving for I-405 and SR-22 
(pavement areas are color coded in Figures 2 through 2-L13); 

 New pavement and overlay on Valley View Street / Garden Grove Blvd. between 
I-405 and SR-22; 

 Replacement of Route 22/405 Separation bridge and reconstruction of abutment 
approaches; 

 Replacement and widening of Bolsa Chica Road OC over SR-22 (a.k.a. Valley 
View Street).  No improvement to Bolsa Chica Road OC over I-405 is proposed; 

 Construction of a new I-405/SR-22 HOV Connector bridge and approach 
embankments; 

 Construction of MSE walls on approaches to 22/405 Separation and HOV 
Connector; 

 Construction of standard retaining walls on the outboard sides of I-405; and 
 Drainage, overhead signs, and other improvements. 
 
3.0 GEOLOGY AND CLIMATIC CONDITIONS 
 
3.1 Geology 
 
The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the 
Orange County flatlands of the southern portion of the Central Block of the Los 
Angeles Basin.  The basin is infilled with up to 4,200 feet of relatively unconsolidated 
Pleistocene marine and non-marine sediments and up to 170 feet of unconsolidated 
non-marine Quaternary and Holocene alluvial sediments consisting of loose to 
dense sands & gravels and soft to very stiff silts & clays.  Relatively thin man-placed 
fill is present locally overlying the alluvium.  The thickest fills are at approaches to 
overcrossings where up to about 35 feet of fill is present.  Groundwater is typically 
10 to 15 feet below the freeway grades. 
 
3.2 Geologic Hazards 
 
The site is in a seismically active area of southern California.  Regional seismicity 
and geologic and seismic hazards are discussed in the project GDR.  Due to 
primarily clayey soils, only isolated layers are liquefiable, and settlements are 
estimated at less than 1 inch.  Therefore, the liquefaction hazard is considered low, 
and liquefaction impacts to pavements and drainage facilities are considered minor. 
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3.3 Climatic Conditions 
 
The project site is located in the Los Angeles Basin, in a semi-arid climate. The 
average monthly maximum and minimum temperature, and mean precipitation 
measured at the closest recording station to the project site for the years 1958 to 
2007 are summarized in Table 1.  No snowfall was recorded at the Long Beach 
WSCMO Station.  Soil freeze-thaw conditions do not exist at the site. 
 
4.0 FIELD INVESTIGATION AND LABORATORY TESTING 
 
4.1 Field Investigation 
 
Sixteen (16) exploratory hollow stem auger (A) and rotary wash (R) soil borings 
ranging in depth from 16.5 feet to 137 feet below ground surface (bgs), and 
thirty-two (32) CPTs ranging in depth between 20 and 164 feet bgs were performed 
from March to May 2008 by GDC to investigate the physical and engineering 
characteristics of subsurface soils for roadway, grading, pavement, drainage system, 
retaining system, and bridge structure design and construction. In addition, on 
October 8th, 2008, eight (8) hand auger borings were advanced to depths of 5 feet 
bgs to collect supplemental near-surface samples for R-Value and index tests for 
pavement design.  Details of the investigation are included in Appendix A.  The 
stations, offsets, elevations, and encountered groundwater elevations of explorations 
are summarized in Table A-1 of Appendix A.  Boring locations are shown on the 
Layout plans in Figures 2 (Key Map and L-1 through L-13). 
 
4.2  Laboratory Investigation 
 
Laboratory testing of selected samples was performed in accordance with applicable 
Caltrans and ASTM standards.  Details of the testing are presented in Appendix B.  
The following laboratory tests were conducted: 
 
 

o Moisture content and dry density; 
o Grain size distribution and percent passing No. 200 sieve; 
o Atterberg Limits; 
o Consolidation; 
o Direct Shear; 
o Soil Corrosivity (pH, Sulfate, Chloride, and Minimum Resistivity); and 
o R-Value. 

 
Moisture content, dry density, grain size distribution, percent passing No. 200 sieve, 
pocket penetrometer, and Atterberg limits laboratory test results are presented on 
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the boring logs in Appendix A.  Soil corrosivity test results are summarized in 
Table 2.  A summary of lab results for near surface material (including R-Value) is 
presented in Table 3.  An overall description and summary of laboratory tests is 
included in Appendix B. 
 
5.0 SUBSURFACE AND GROUNDWATER CONDITIONS 
 
5.1 Subsurface Conditions 
 
The characteristics of near-surface soils in the project area based on boring and 
CPT data are summarized in Table 3.  The near surface materials are generally 
man-placed compacted fills and native alluvium.  Native materials encountered in 
the upper 8 to 10 feet below freeway grade (above about El. 12 feet on the west and 
above El. 20 feet on the east) consist primarily of stiff to very stiff low plasticity lean 
clays, sandy lean clays, and sandy to clayey silts, with less frequent interbeds of 
medium dense sand (SP), silty sand (SM), and clayey sand (SC).  Embankment fills 
in the area are similar materials.  Unified Soil Classification System (USCS) 
classifications from borings and CPT soil behavior type, percent passing No. 200 
sieve, Atterberg Limits, moisture content, dry density, and R-Value data of the near 
surface soils are summarized in Table 3.  These properties are considered 
representative of materials likely to be exposed during project construction. 
 
Below the surface layer is a 10 to 15 foot layer of locally soft but generally firm to 
stiff low plasticity lean clay with top elevations ranging from about El. 12 to 20 feet 
and bottom elevations ranging from El. 0 to 8 feet.  The upper boundary of this layer 
is typically at or near the water table, and the material is moderately compressible 
and moderately weak.  This layer is generally more than 10 feet below freeway 
grades and should not affect project pavements. 
 
Below the bottom of the soft to stiff layer (below El. 0 to 8 feet) are interbedded stiff 
to hard clays and dense to very dense sands, silty sands, sandy silts, silts, and clayey 
silts extending to depths of at least 160 feet (El. -130 ft). 
 
5.2 Groundwater Conditions 
 
Based on California Geological Survey Seismic Hazard Evaluation of the Los 
Alamitos 7.5-Minute Quadrangle (2001) (see Figure 3), the highest historical 
groundwater at the subject site is between the 10 foot and 20 foot depth contours.  
Data from our investigation indicates groundwater is typically present at variable 
depths of 10 to 15 feet or more below freeway grades.  Groundwater elevation is 
generally at or below El. 12 feet on the west end of project, and at or below El. 18 
feet on the east end of the project, which appears consistent with high historical 
levels.  Excavations exceeding about 10 feet in depth below freeway grades are likely 
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to encounter the permanent groundwater table.  Shallower perched zones may be 
encountered locally.  A summary of groundwater data from our investigation are 
included in Table A-1 of Appendix A. 
 
6.0 CORROSION INVESTIGATION 
 
6.1  Corrosion Testing 
 
Corrosion tests were performed on eleven soil samples from both near-surface soils 
and subsurface soils near the water table from the project site in order to determine 
corrosion potential of site soils on buried concrete and metals.  Corrosivity testing 
included soil pH (CTM 643), water-soluble chlorides (CTM 422), water-soluble 
sulfates (CTM 417), and minimum electrical resistivity (CTM 643).  The sample 
locations, depths, elevations, and corrosivity test results are summarized in Table 2. 
 
6.2 Corrosion Recommendations 
 
6.2.1 General 
 
Caltrans considers a site to be corrosive to foundation or other buried elements if 
one or more of the following conditions exist for the representative soil samples 
taken at the site: 
 

 Chloride concentration is greater than or equal to 500 ppm 
 Sulfate concentration is greater than or equal to 2000 ppm  
 pH is 5.5 or less 

 
Caltrans considers MSE Structure backfill to be corrosive to the metallic soil 
reinforcement and reinforced concrete retaining wall if one or more of the following 
requirements are met: 
 

 Minimum Resistivity (CTM 643) is less than 1500 ohm-cm  
 Chloride concentration is greater than or equal to 500 ppm 
 Sulfate concentration is greater than or equal to 2000 ppm  
 pH is 5.5 or less 
 

Based on the laboratory results presented in Table 2, Minimum Resistivity (CTM 
643) ranges from 2750 to less than 500 ohm-cm, soils are generally mildly alkaline 
with pH (CTM 643) ranging from 7.7 to 9.3, Soluble Sulfate (CTM 417) ranges from 
62 to 4720 ppm, and Soluble Chlorides (CTM 422) range from 30 to 1330 ppm.  
Based on these data it is our conclusion that soils in the project area are corrosive to 
buried concrete and metallic elements due mainly to locally high chlorides and high 
sulfates.  On-site near surface soils are corrosive and unsuitable for MSE structural 
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backfill.   The culvert materials recommendations for existing soils in Table 4 are 
based on the results of the computer program “CULVERT4” (McTrans, 1998), the 
criteria provided in the Highway Design Manual (Caltrans, 2006) and related 
Caltrans standards. 
 
6.2.2 Site Corrosion Recommendations 
 
For design, we selected the most corrosive data from test results on the near 
surface site soils, which are summarized as follows: 
 

 pH=7.7 
 Resistivity = 500 ohm-cm 
 Sulfate = 4720 ppm 
 Chloride = 1330 ppm 

 
Based on the analysis and output of CULVERT4 assuming maximum flow velocities 
of 5 feet per second and abrasive conditions, our recommendations for culverts are 
summarized in Table 4.  The gauges of Corrugated Steel Pipe suitable for a 50 year 
design life at the site are summarized in the table.  Corrugated Aluminum Pipe (CAP) 
and Corrugated Aluminized Steel Pipe (CASP) should not be used due to corrosive 
conditions.  Due to high chlorides, standard Reinforced Concrete Pipe (RCP) is not 
suitable, and increased concrete cover of 2.5 inches and 7 sacks per cubic yard 
concrete with total mix water percentage by volume of 15% are required for 50 year 
design life.  For sulfate resistance Type II Modified or Type V cement (7 sacks per 
cubic yard) with 25% mineral admixture replacement by weight and maximum water 
to cementitious ratio of 0.4 is required.  Plastic pipe is approved for 50 year service 
life for corrosive conditions, abrasion must be evaluated and concrete headwalls and 
concrete or metal end treatment should be considered where high fire potential 
exists.   
 
7.0 PAVEMENT STRUCTURAL SECTIONS 
 
7.1 Existing Pavement Sections 
 
Approximate pavement section measurements made at locations of explorations are 
summarized in Table 3.  As-built pavement structural sections provided by Parsons 
based upon available plans are summarized in Table 5.  Existing pavements are 
generally PCC for mainline and HOV lanes, and AC for shoulders and ramps.  The 
designers should provide appropriate drainage and other details at the interface 
between new and existing pavements. 
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7.2 Proposed Pavement Sections 
 
All pavements should be designed in accordance with the latest edition of Highway 
Design Manual, Standard Plans, and Standard Specifications. 
 
7.2.1 Traffic Index 
 
We understand that a 40 year design life is being used for mainline pavements.  
Traffic Indices (TIs) for the project were provided by Parsons.  TIs for rigid and 
flexible pavement sections are presented in Tables 6A and 6B, respectively.   
 
 
7.2.2 R-Value, PI, and Subgrade Type for Native Materials 
 
A summary of soil subgrade type, index tests, and R-Value tests for existing 
subgrade materials is summarized in Table 3.  Subgrade Type I, II, or III listed in the 
table is based on Table 623.1A of Highway Design Manual (2006), which is 
reproduced below:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The materials observed in the project area are generally low plasticity lean clays and 
lean sandy clays (CL), lean silty clays (CL-ML), sandy silts (ML), clayey silts (ML-CL), 
silty sands (SM), and clayey sands (SC); the native materials generally classify as 
Subgrade Type II (R-Value 10 to 40) in accordance with the above table.  R-Value 
tests on selected samples indicate R-Value of 15 to 54 (average 31), which is also 
consistent with Type II subgrade. 
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Plasticity Index (PI) of on site soils generally ranges from non plastic to PI=20.  For 
soils with plasticity, of the near surface soils tested PI ranged from 9 to 27 with an 
average of 13.  Only 1 sample obtained from more than 5 feet below finished grade 
had PI of greater than 20.  The vast majority of clayey project soils appear to have 
PI=12 to 20. 
 
7.2.3 Overexcavation Requirements and Design R-Value 
 
Caltrans District 12 practice considers soils with PI>12 to be potentially expansive.  
Expansion potential generally increases with higher PI.  For PI<12, no special 
consideration is required.  For PI>12, some overexcavation and replacement is 
typically done (example, Phase 1 of SR-22 project).  Based on field and laboratory 
test results the soils in the project area generally have R-Value greater than 10 and 
PI of 12 to 20.  The actual subgrade should be tested during construction to 
confirm the R-Value and PI.  We recommend the following phased approach, similar 
to SR-22 Phase 1: 
 
 Native subgrade areas (R-Value > 10 and PI = 12 to 20): overexcavate and 

remove the native materials to the greater depth of 3 feet below finish pavement 
grade, or 2 feet below the structural section, and replace with compacted 
non-corrosive imported soils having R-Value > 40 and PI < 12; 

 Fill Areas: Materials in the upper 4 feet below finished grade should be 
compacted non-corrosive imported soils having R-Value > 40 and PI < 12; 

 If testing during construction reveals areas with R-Value <10 and/or PI >20: 
overexcavate and remove the native materials to 5 feet below finish pavement 
grade and replace with compacted non-corrosive imported soils having 
R-Value > 40 and PI < 12. 

 
The majority of soils are expected to have PI=12 to 20 and R-Value greater than 10.  
Localized areas with lower R-Value or higher PI may be encountered in construction.  
For cost estimating purposes, it is recommended that a contingency be provided 
assuming that 20% to 30% of the pavement areas may require the deeper 5 ft 
overexcavation. 
 
After the recommended overexcavations and replacement, the imported select 
R>40 material will be the subgrade of the structural section, and we recommend 
that the pavements be designed for R-Value of 41. 
 
7.2.4 Pavement Type 
 
The structural section recommendations herein follow the current Highway Design 
Manual (2006), which now refers to AC as HMA (Hot Mix Asphalt) and PCCP as 
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JPCP (Jointed Plain Concrete Pavement).  The following pavement types are 
recommended for the new pavements: 
 

 HMA for ramps  
 JPCP for exit ramp termini 
 JPCP for 405/22 HOV Connector (include shoulders) 
 JPCP for 405 and 22 lanes 
 HMA for 405 and 22 shoulders 
 HMA for Valley View & Garden Grove 

 
7.2.5 Recommended Rigid Pavement (JPCP) Sections 
 
The rigid pavement design should follow the 2006 HDM, 2006 Standard Plans, and 
2006 Standard Specifications, and other applicable Caltrans standards. 
 
The site is located in the “South Coast” climate region in accordance with 
Figure 615.1 of Highway Design Manual (2006).  Selection of rigid pavement 
sections should be based on Subgrade Type I (Table 623.1A of Highway Design 
Manual) and Table 623.1D (Type I subgrade for controlled import soil with 
R-Value>40).  A summary of recommended rigid pavement sections is presented in 
Table 6A.   
 
7.2.6 Recommended Flexible Pavement (HMA) Sections 
 
The flexible pavement design should follow the 2006 HDM, 2006 Standard Plans, 
and 2006 Standard Specifications, and other applicable Caltrans standards. 
 
7.2.6.1 Permanent HMA Sections 
 
We performed design of flexible pavements using the Caltrans computer program 
CalFP Version 1.2 using the TI’s provided by Parsons, and R-Value of 41 (for 
controlled import replacement soils).  We recommend using HMA/AB, where 
HMA=Hot Mix Asphalt and AB=Class 2 Aggregate Base.  A summary of 
recommended flexible pavements is presented in Table 6B. 
 
We understand that the mandatory enhancements required based on Section 633.1 
Item (3) of HDM for design life of more than 20 years only apply for mainline 
applications, and are not applicable to this project. 
 
7.2.6.2 Temporary HMA Sections for Construction Detours 
 
Temporary pavements are required for detour roads during construction.  Parsons 
provided a TI of 8.0.  We designed the sections using CalFP Version 1.1 using a 
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recommended R-Value of 15 (lowest of test results).  The recommended HMA/AB 
and full-depth HMA sections are: 
 

 0.40 ft HMA / 1.25 ft Class 2 AB / Native Subgrade 

 0.95 ft HMA / Native Subgrade 

 
8.0 AVAILABILTY OF MATERIALS 
 
Materials sources were not evaluated in our study. 
 
9.0 EARTHWORK 
 
Earthwork shall conform to requirements of Section 19 of Caltrans Standard 
Specifications (2006).  Detailed earthwork recommendations are addressed in the 
GDR.   
 
10.0 RECOMMENDATIONS AND SPECIFICATIONS 
 
10.1 Published Standards and Specifications 
 
Special attention should be given to the following sections of the 2006 Standard 
Specifications: 
 
SECTION 19:  EARTHWORK 
SECTION 25:  AGGREGATE SUBBASES 
SECTION 26:  AGGREGATE BASES 
SECTION 28:  LEAN CONCRETE BASE 
SECTION 29:  TREATED PERMEABLE BASES 
SECTION 39:  ASPHALT CONCRETE 
SECTION 40:  PORTLAND CEMENT CONCRETE PAVEMENT 
SECTION 68:  SUBSURFACE DRAINS 
SECTION 73:  CONCRETE CURBS AND SIDEWALKS 
SECTION 90:  PORTLAND CEMENT CONCRETE 
SECTION 92:  ASPHALTS 
SECTION 93:  LIQUID ASPHALTS 
SECTION 94:  ASPHALTIC EMULSIONS 
SECTION 95:  EPOXY 
 
Rigid and flexible pavements shall comply with the Standard Plans and requirements 
of Chapter 600, specifically Chapters 620 and 630 of the September 1, 2006 
Highway Design Manual, respectively. 
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10.2 Additional Recommendations and Specifications 
 
 If any drainage layer and edge drain are present in the existing pavement, then 

the new pavement should have a drainage layer to provide continuity for the 
water to drain; 

 Any surface water due to runoffs shall be properly drained into the cross-culvert 
and inlets or catch basins. The impact of a new drainage system on existing 
drainage shall be considered; 

 Special attention should be given to the mix design, compaction and 
temperature requirements for flexible pavement as stated in Caltrans Standard 
Specifications and project Standard Special Provisions.  For all flexible 
pavements, special attention must be given to the mix design and compaction 
requirements.  A copy of the approved mix design for Hot Mix Asphalt (HMA) 
shall be provided to the District Materials Engineer’s office prior to paving 
operation.  A summary of all field compaction records (RAC-G, HMA, HMA Base 
and Aggregate Subbase) shall be provided at the conclusion of the construction 
activities and during the project closeout.  A copy of all field temperature 
measurements shall also be submitted at project closeout; 

 Hot Mix Asphalt (HMA) shall be ¾-inch Type “A”.  HMA mix shall follow 
requirements in section 39 of Caltrans Quality Control and Quality Assurance 
specifications for Asphalt Concrete (when quantity of AC is over 10,000 Ton); 

 HMA shall follow section 39 of Caltrans Standard Specifications May 2006; 
 Aggregate Subbase (AS) shall be Class 2 and follow requirements in section 26 

of Caltrans Standard Specifications May 2006; 
 The join between the existing pavement and the new pavement shall be sealed.  

A layer of prime coat shall be applied between all bounded and unbounded 
layers.  A layer of tack coat shall be applied to all vertical-cut faces and between 
subsequent AC lifts; 

 Prior to placement of new pavement in native soil areas, the native subgrade 
soils shall be tested and verified to have PI less than or equal to 20 and R-Value 
greater than 10.  For subgrade meeting this requirement the existing subgrade 
materials in the upper 3 feet below finish grade or 2 feet below the structural 
section shall be overexcavated, removed and replaced with imported borrow 
materials.  For subgrade materials not meeting these requirements, the 
overexcavation and replacement shall be increased to 5 feet below finished 
grade; 

 The imported borrow materials used in the upper 4 feet below finished grade for 
embankment or for overexcavation and replacement (top 3 feet from finished 
grade or 2 feet below structural section, whichever is deeper) shall have an 
R-Value of at least 40 and be non-corrosive (per Caltrans Corrosion Guidelines), 
low expansion (EI less than 50 or PI<12), and be free of other deleterious 
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properties that adversely affect all concrete/steel structures. The Imported 
borrow shall conform to Section 19-7.02 of Caltrans Standard Specifications 
(May 2006) and be tested prior to placement; 

 Prior to placement of pavement sections, the subgrade soils shall be compacted 
in accordance with Section 19-5.03 of the 2006 Standard Specifications; 

 All Standard Special Provisions (SSPs) to be included in the project shall be 
submitted to the Materials and Research Branch for review and approval. 
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11.0 LIMITATIONS 
 
The report, exploration logs, and other materials resulting from Group Delta’s efforts 
were prepared exclusively for use in designing the proposed project. The report is 
not intended to be suitable for reuse on extensions, or modifications of the project, 
or for use on any other development, as it may not contain sufficient or appropriate 
information for such uses.  If this report, or portions of this report, are provided to 
contractors or included in specifications, it should be understood that it is provided 
for information only. 
 
Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care 
and skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or 
implied, is included in our report.   
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TABLE 1:  
Climatic Data 

Average Monthly Maximum, Minimum Temperature and Average Monthly 
Precipitation 

Period of Record: 4/1/1958 to 6/30/2007 

 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. 
Temperature (F) 

66.9 67.3 68.3 71.7 73.6 77.1 82.5 83.9 82.3 78.0 72.1 67.2 74.2 

Average Min. 
Temperature (F) 

45.5 47.3 49.7 52.3 56.8 60.3 63.7 64.9 62.8 57.9 50.4 45.3 54.8 

Average Total 
Precipitation 

(in.) 
2.58 2.93 1.92 0.72 0.20 0.06 0.02 0.07 0.20 0.39 1.23 1.62 11.96 

Average Total 
Snowfall (in.) 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Average Snow 
Depth (in.) 

0 0 0 0 0 0 0 0 0 0 0 0 0 

Percent of possible observations for period of record: Max. Temp.: 100% Min. Temp.: 100% Precipitation: 100% Snowfall: 90% 
Snow Depth: 90.4% 
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TABLE 2: 
Summary of Soil Corrosivity Test Results 

 

Boring No. 
Boring 

Elevation 
(ft) 

Sample 
No. 

Sample 
Depth 

(ft) 

Sample 
Elevation 

(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 

CTM 
417 

(ppm) 

Soluble 
Chloride 
Content 

CTM 
422 

(ppm) 

A-08-101 19.5 B-1 1-5 18.5-14.5 SC 2000 8.5 100 30 

A-08-105 19.8 R-2 11-11.5 8.8-8.3 SC NA 9.3 74 218 

A-08-112 23 B-1 1.5-5 21.5-18 SC <500 8.2 3900 626 

A-08-116 22 S-3 10-11.5 12-10.5 CL NA 8.3 4720 388 

A-08-119 23 R-5 21-21.5 2-1.5 CL NA 7.9 1140 96 

A-08-122 32 B-1 1.2-5 30.8-27 SC 2750 8.3 132 163 

R-08-004 31.5 B-1 1.5-3.5 30-28 CL 1350 9.1 465 604 

R-08-011 29.5 S-3 15-16.5 14.5-13 CL NA 8.2 189 1330 

R-08-017 54 R-4 21-21.5 33-32.5 CL NA 7.7 62 1311 

R-08-017 54 S-7 35-36.5 19-17.5 ML NA 8.8 576 255 

R-08-019 53 S-7 35-36.5 18-16.5 SM NA 8.5 538 336 

 



TABLE 3:
Summary of Existing Pavements, Near Surface Soils, and Laboratory Results

from to from to from to

A-08-101
0.45 AC (outside 
shoulder)/0.6 AB

19.5 1 5 18.5 14.5 SC 14 110 37 31 20 11 -0.55 II 21

A-08-103
0.4 AC (outside 

shoulder)/0.4 AB
19.5 1 5 18.5 14.5 SC-SM 26 88.8 41 NM NM NM NM II 46

A-08-105
0.55 AC (outside 
shoulder)/0.7AB

19.8 1.2 5 18.6 14.8 SC 11 NM 27 28 14 14 -0.21 II NM

A-08-112
0.45 AC (outside 

shoulder)/0.75 AB
23 1.2 5 21.8 18 SC 11 NM 45 NM NM NM NM II NM

A-08-115
0.45 AC (outside 
shoulder)/0.7 AB

21.5 1.1 5 20.4 16.5 CL 24 NM 75 NM NM NM NM II 34

A-08-116
0.45 AC (outside 

shoulder)/0.55 AB
22 1 5 21 17 SP-SM 4 NM 8 NM NM NM NM I NM

A-08-119
0.4 AC (outside 

shoulder)/0.4 AB
23 0.8 5 22.2 18 SC 15 NM 36 32 20 12 -0.42 II NM

A-08-120
0.25 AC (outside 

shoulder)/0.75 AB
25 1 5 24 20 SM 9 NM 27 NM NM NM NM I 54

A-08-122
0.6 AC (outside 

shoulder)/0.6 AB
32 1.2 5 30.8 27 SC 7 NM 23 26 15 11 -0.73 II NM

CPT-08-001
NM (AC outside 

shoulder)
24.5 1 5 23.5 19.5 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-002 0.75 PCC/0.35 LC 25 2 5 23 20 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-003
NM (AC outside 

shoulder)
27.9 2 5 25.9 22.9 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-006
0.7 AC (outside 

shoulder)
42 2 5 40 37 SM-ML NA NA NA NA NA NA NA II NA

CPT-08-007 0.7 PCC/0.6 LC 27 2 5 25 22 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-008
NM (AC outside 

shoulder)
49 2 5 47 44 SM-ML NA NA NA NA NA NA NA II NA

CPT-08-009
NM (AC outside 

shoulder)
29 2 5 27 24 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-013
NM (AC outside 

shoulder)
28.5 2 5 26.5 23.5 ML-CL NA NA NA NA NA NA NA II NA

R Value

Estimated 
Subgrade 
Soil Type 
per HDM 

Table

Liquidity 
Index

Sample/CPT Elevation 
(ft)

Percent 
Passing 
No. 200 
Seive Plasticity 

Index, PI
Plastic 

Limit, PL
Liquid 

Limit, LL

Dry 
Density 

(pcf)

Atterberg LimitsMoisture 
Content 

(%)
Boring/CPT No.

Boring/CPT 
Elevation (ft)

Approximate Existing 
Pavement Section (ft)

Sample/CPT Depth (ft)

USCS 
Classification or 

CPT Soil 
Behavior Type
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TABLE 3:
Summary of Existing Pavements, Near Surface Soils, and Laboratory Results

from to from to from to R Value

Estimated 
Subgrade 
Soil Type 
per HDM 

Table

Liquidity 
Index

Sample/CPT Elevation 
(ft)

Percent 
Passing 
No. 200 
Seive Plasticity 

Index, PI
Plastic 

Limit, PL
Liquid 

Limit, LL

Dry 
Density 

(pcf)

Atterberg LimitsMoisture 
Content 

(%)
Boring/CPT No.

Boring/CPT 
Elevation (ft)

Approximate Existing 
Pavement Section (ft)

Sample/CPT Depth (ft)

USCS 
Classification or 

CPT Soil 
Behavior Type

CPT-08-014 0.7 PCC, 0.6 LC 28.5 1 5 27.5 23.5 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-014B 0.75 PCC, 0.6 LC 28.5 1 5 27.5 23.5 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-015
0.3 AC (outside 

shoulder)
29.5 2 5 27.5 24.5 CL NA NA NA NA NA NA NA II NA

CPT-08-016
NM (AC outside 

shoulder)
26 1 5 25 21 CL NA NA NA NA NA NA NA II NA

CPT-08-018 0.7 PCC/ 0.3 LC 43.5 1 5 42.5 38.5 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-020
NM (AC outside 

shoulder)
28 2 5 26 23 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-021 0.75 AC (shoulder) 26 1 5 25 21 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-022
NM (AC outside 

shoulder)
26 1 5 25 21 CL NA NA NA NA NA NA NA II NA

CPT-08-102
NM (AC outside 

shoulder)
20 2 5 18 15 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-103
0.4 AC (outside 

shoulder)/0.4 AB
19.5 2 5 17.5 14.5 SM-ML NA NA NA NA NA NA NA II NA

CPT-08-104
NM (AC outside 

shoulder)
19.5 2 5 17.5 14.5 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-105
0.55 AC (outside 
shoulder)/0.7AB

19.8 2 5 17.8 14.8 SM-ML NA NA NA NA NA NA NA II NA

CPT-08-106
NM (AC outside 

shoulder)
20 2 5 18 15 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-107
NM (AC outside 

shoulder)
20.5 2 5 18.5 15.5 CL-ML NA NA NA NA NA NA NA II NA

CPT-08-108
NM (AC outside 

shoulder)
21 2 5 19 16 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-109
NM (AC outside 

shoulder)
22 1 5 21 17 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-110
NM (AC outside 

shoulder)
23 1 5 22 18 CL-ML NA NA NA NA NA NA NA II NA
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TABLE 3:
Summary of Existing Pavements, Near Surface Soils, and Laboratory Results

from to from to from to R Value

Estimated 
Subgrade 
Soil Type 
per HDM 

Table

Liquidity 
Index

Sample/CPT Elevation 
(ft)

Percent 
Passing 
No. 200 
Seive Plasticity 

Index, PI
Plastic 

Limit, PL
Liquid 

Limit, LL

Dry 
Density 

(pcf)

Atterberg LimitsMoisture 
Content 

(%)
Boring/CPT No.

Boring/CPT 
Elevation (ft)

Approximate Existing 
Pavement Section (ft)

Sample/CPT Depth (ft)

USCS 
Classification or 

CPT Soil 
Behavior Type

CPT-08-111
NM (AC outside 

shoulder)
23 2 5 21 18 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-113
NM (AC outside 

shoulder)
22.5 2 5 20.5 17.5 SM-ML NA NA NA NA NA NA NA II NA

CPT-08-114
NM (AC outside 

shoulder)
21.5 1 5 20.5 16.5 SP-SM NA NA NA NA NA NA NA I NA

CPT-08-117
NM (AC outside 

shoulder)
22 2 5 20 17 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-118
NM (AC outside 

shoulder)
24 2 5 22 19 ML-CL NA NA NA NA NA NA NA II NA

CPT-08-119
0.4 AC (outside 

shoulder)/0.4 AB
23 2 5 21 18 CL NA NA NA NA NA NA NA II NA

CPT-08-121
NM (AC outside 

shoulder)
28 2 5 26 23 ML-CL NA NA NA NA NA NA NA II NA

R-08-004
0.7 PCC/ 0.4 LC/0.25 

AB
31.5 1.3 3.5 30.2 28 CL 16 NM 66 29 18 11 -0.18 II 39

R-08-005
0.75 PCC/ 0.75 LC/0.5 

AB
28 2 5 26 23 CL 16 NM 63 NM NM NM NM II 25

R-08-011
NM (AC outside 

shoulder)
29.5 5 6.5 24.5 23 SM 19 NM 47 NM NM NM NM II NM

R-08-012
0.3 AC/0.7AB (outside 

shoulder)
25 5 6.5 20 18.5 CL 28 95.8 80 47 20 27 0.30 II NM

R-08-017
0.6 AC/0.25AB (outside 

shoulder)
54 5 6.5 49 47.5 CL NM NM NM NM NM NM NM II NM

R-08-019
0.2 AC/0.3AB (outside 

shoulder)
53 5 6.5 48 46.5 CL-ML 20 NM 59 34 20 14 0.00 II NM

R-08-023
0.3 AC/0.8AB (Valley 

View St.)
47 5 6.5 42 40.5 CL 10 115.8 54 NM NM NM NM II NM

HA-08-01 None (off shoulder) 26 0 5 26 21 CL NM NM 56 30 20 10 NM II 35

HA-08-02 None (off shoulder) 27 0 5 27 22 CL NM NM 55 28 19 9 NM II 29

HA-08-03 None (off shoulder) 28 0 5 28 23 CL NM NM 69 32 19 13 NM II 17
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TABLE 3:
Summary of Existing Pavements, Near Surface Soils, and Laboratory Results

from to from to from to R Value

Estimated 
Subgrade 
Soil Type 
per HDM 

Table

Liquidity 
Index

Sample/CPT Elevation 
(ft)

Percent 
Passing 
No. 200 
Seive Plasticity 

Index, PI
Plastic 

Limit, PL
Liquid 

Limit, LL

Dry 
Density 

(pcf)

Atterberg LimitsMoisture 
Content 

(%)
Boring/CPT No.

Boring/CPT 
Elevation (ft)

Approximate Existing 
Pavement Section (ft)

Sample/CPT Depth (ft)

USCS 
Classification or 

CPT Soil 
Behavior Type

HA-08-04 None (off shoulder) 43 0.5 5 42.5 38 CL NM NM 57 30 21 9 NM II 43

HA-08-05 None (off shoulder) 24.9 1 5 23.9 19.9 CL NM NM 56 30 17 13 NM II 27

HA-08-06 None (off shoulder) 29 0.5 5 28.5 24 CL-SC NM NM 51 28 18 10 NM II 15

HA-08-07 None (off shoulder) 28.5 0 5 28.5 23.5 SC NM NM 40 27 17 10 NM II 29

HA-08-08 None (off shoulder) 20 0 5 20 15 CL NM NM 53 33 17 16 NM II 23

Max= 80 47 21 27 0.30 54

NM = Not Measured Min= 8 26 14 9 -0.73 15

NA = Not Available Average= 49 31 18 13 -0.26 31

A = Hollow Stem Auger boring

CPT = Cone Penetration Test

HA = Hand Auger Boring

R = Rotary Wash Boring

generally 
Type II
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TABLE 4:  

Culvert Materials Recommendations for Existing Soils 
(Based on CULVERT4) 

    

Culvert Materials Pipe Types 
Conditions 

for Use 
Comments 

Galvanized Steel Corrugated Steel Pipe (CSP) See Note 2 --- 

Aluminum 
Corrugated Aluminum Pipe 

(CAP), Corrugated 
Aluminized Steel Pipe (CASP) 

Not Suitable 
Should not be used due to Corrosive 

Condition 

Reinforced 
Concrete 

Reinforced Concrete Pipe See Note 3 
Standard Reinforced Concrete pipe 

design is adversely affected by 
Chlorides 

Other Plastic Pipe See Note 4 

Meet structural and other material 
requirements. Refer to HDM Table 

854.8 for maximum fill height 
(height of cover) over pipe 

 
Notes: 

1. The culvert design is based on flow velocity < 5 fps with abrasive condition by using 
following project site corrosion data: 
pH = 7.7, Resistivity = 500 ohm-cm, Chlorides = 1330 ppm, Sulfates = 4720 ppm.   

 
2. The following CSP can be used for 50 years design Life;                                                                                  

Gage 10 (0.138 in) Galvanized 2 oz or Galvanized & Bitumen Coated (water side)                                           
Gage 12 (0.109 in) Galvanized & Bitumen Coated & Paved Invert (Abrasion)                                                   
Gage 14 (0.079 in) Galvanized & Bitumen Coated (soil side)                                                                            
Gage 16 (0.064 in) Galvanized & Polymer 90 deg Invert (Gage 18 not recommended due to 
abrasive condition)  

  
For Chloride resistant RCP, use Cement Content C = 7 sk/cy, Concrete Cover   S = 2.5 in 
(Non-Standard), Total Mix Water, % by Vol. W = 15% 
 
For Sulfate Resistant Concrete and RCP, use Type II Modified Cement or Type V Cement 7 
sk/cy with 25% Mineral Admixture Replacement (by weight) and a maximum water-to-cement 
ratio of 0.40     

 
3. Plastic pipe is approved for 50 years service life for corrosive conditions. Abrasion must be 

evaluated. Also, consider concrete headwalls and concrete or metal end treatment where 
high fire potential exists. 

 
4. The above recommendations are based on corrosion properties of site soils and assumed 

flow velocity for abrasive conditions. Actual flow velocity and overfill requirements should also 
be considered in selection of pipe 
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TABLE 5: 
As-Built Pavement Structural Sections  

 

Location Existing Thickness (feet) 
I-405 Mainline 

Travel Lanes 0.75 PCC 0.25 CTB 0.25AB 0.75AS 
Inside Shoulder 0.85 PCC 0.70 slurry 

Outside Shoulder 0.25 AC 0.50 AB 1.25 AS 

SR-22 Mainline 

Travel Lanes 0.75 PCC 0.33 RMCTB .33’ AB, 0.60 AS 
Inside Shoulder 0.25 AC 0.50 AB 0.67 AS 

Outside Shoulder 0.25 AC 0.50 AB 0.67 AS 

Valley View/Bolsa Chica OC Ramps 

Traveled way 0.33 AC 0.67 RMCTB 0.33 AB 0.67 AS 
Inside shoulder 0.33 AC 0.67 RMCTB 0.33 AB 0.67 AS 

Outside 
shoulder/CHP 0.33 AC 0.50 AB 1.15 AS 

Valley View/Bolsa Chica Street 

Travel Lanes 0.35 AC 0.50 RMCTB 0.35 AB 0.85 AS 
Inside Shoulder 0.35 AC 0.50 RMCTB 0.35 AB 0.85 AS 

Outside Shoulder 0.25 AC 0.50 AB 1.25 AS 
 

Note: Based on As-Built data provided by Parsons. 



Table 6A
Recommended Rigid Pavement Structural Sections

HOV Connector and Shoulder 11 Rigid Yes
0.75 JPCP
0.40 LCB

I-405 Traveled Way 14.5 Rigid No
1.00 JPCP
0.50 LCB

SR-22 Traveled Way 12 Rigid No
0.85 JPCP
0.40 LCB

Ramp Termini Traveled Way and Shoulder 12 Rigid No
0.85 JPCP
0.40 LCB

Footnotes:

Abbreviations:

AS = Class 4 Aggregate Subbase                             

JPCP = Jointed Plain Concrete Pavement                       
LCB = Lean Concrete Base                                   
ATPB = Asphalt Treated Permeable Base                                        
AB = Class 2 Aggregate Base                               

Location
Design 
Traffic 

Index (TI)1

Pavement 
Type Subgrade Type3 Lateral 

Support

Type 1 Select Fill
[R>40 subgrade (import)]

over native subgrade

Minimum select fill depth in 
new fill areas, or minimum 

overex and select fill 
replacement in native areas, 

greater of 3' below Finish 
Grade or 2' below Structural 

Section

Overex / min. fill depth 
recommendation

based on native subgrade 
with

R>10 and PI=12 to 20
(see note 2)

Rigid Pavement 
Section (ft)2

3. R-Value / PI Testing should be done in construction.  If R<10 or PI>20 subgrade encountered, increase overex / R>40 depth to 5 feet 
below finished grade.  Allow contingency of 20% of areas possibly requiring additional overex.

2. Ref: Table 623.1D HDM (2006).  We understand no existing treated permeable layers are required to be perpetuated.
1. Traffic Indices were provided by Parsons.
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Table 6B
Recommended Flexible Pavement Structural Sections

Design
R-Value =41

I-405 Shoulder 9.5 Flexible
0.50 HMA
0.80 AB

SR-22 Shoulder 8 Flexible
0.40 HMA
0.65 AB

On-Ramps and Off-Ramps 12 Flexible
0.60 HMA
1.15 AB

Valley View Street/ Bolsa Chica Road 10 Flexible
0.50 HMA
0.90 AB

Garden Grove Blvd 10 Flexible
0.50 HMA
0.90 AB

Footnotes:

Abbreviations:

Type 1 Select Fill
[R>40 subgrade (import)]

over native subgrade

Minimum select fill depth in 
new fill areas, or minimum 

overex and select fill 
replacement in native areas, 

greater of 3' below Finish 
Grade or 2' below Structural 

Section

Overex / min. fill depth 
recommendation

based on native subgrade 
with

R>10 and PI=12 to 20
(see note 2)

2. Subgrade R-Value / PI Testing should be done in construction.  If R<10 or PI>20 subgrade encountered, increase overex and 
replace or minimum  select fill depth to 5 feet below finished grade.  Allow contingency of 20% of areas possibly requiring additional 
overex.

HMA = Hot Mix Asphalt (Type A)
AB = Class 2 Aggregate Base

Location
Design Traffic 

Index (TI) 1 Pavement Type Subgrade Type2

1. Traffic Indices were provided by Parsons.

Flexible Pavement 
Sections
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APPENDIX A 

FIELD INVESTIGATION 

A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 

Consultants, Inc. (GDC) by performing sixteen (16) soil borings (9 hollow-stem 

auger borings, and 7 rotary wash borings), and thirty-two (32) Cone Penetration 

Tests (CPTs) during the period of March 26 to May 9th, 2008.  The borings were 

performed to depths of 16.5 feet to 137 feet below ground surface (bgs) and the 

CPTs were performed to depths of 20 to 164 feet bgs.  In addition, on October 8th,

2008, eight (8) hand auger borings were advanced to depths of 5 feet bgs to collect 

supplemental near-surface samples for R-Value and index tests for pavement design.  

The CPT and boring locations were selected such that representative profiles of the 

site subsurface conditions could be developed at selected undercrossing, 

overcrossing, overhead sign, retaining wall, and new pavement locations.  Locations 

of the borings and CPTs are presented in Figures 2 through 2-L13 of the main report.  

The subsurface exploration program including location and depth of borings and 

CPTs is summarized in Table A-1. 

14 hollow stem auger and rotary wash borings and 32 CPTs were performed from 

the freeway lanes, connector ramps, and shoulders of SR-22/I-405.  8 hand auger 

borings were performed from the freeway shoulders of SR-22/I-405 in or adjacent to 

proposed pavement areas.  2 borings were performed from surface streets in the 

vicinity of the Bolsa Chica Rd. OC.  All of the exploration locations were within the 

Caltrans Right-of-Way (ROW), with the exception of R-08-019, and R-08-023, which 

were located within the Cities of Westminster and Garden Grove ROWs respectively.   

Prior to beginning the exploration program, access/drilling permits were obtained 

from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 

were reviewed prior to picking potential locations for subsurface investigations.  

Underground Service Alert (USA) was notified of the impending exploration activities 

and each exploration location was cleared for underground utilities.  Approved traffic 

control plans were implemented during field activities.  Subsurface explorations from 

the freeway lanes were performed at night. The exploration methods are described 

in the following sections.

A.2 Soil Drilling and Sampling 

A total of sixteen (16) soil borings; seven (7) rotary wash (R-08-004, R-05-005, R-08-

011, R-08-012, R-08-017, R-08-019, and R-08-023), and nine (9) hollow-stem 

auger borings (A-08-101, A-08-103, A-08-105, A-08-112, A-08-115, A-08-116, A-

08-119, A-08-120 and A-08-122) were drilled and sampled during this project.  

C & L Drilling, Inc. of La Habra, California drilled and sampled the rotary wash 
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borings. R & C Drilling, Inc. of Van Nuys, California drilled and sampled the hollow 
stem auger borings.  All drilling companies acted as subcontractors to GDC.  All 
borings were performed under the continuous technical supervision of a GDC field 
engineer, who visually inspected the soil samples, maintained detailed logs of the 
borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 
as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A key for 
soil classification and boring log legend are presented in Figures A-1a and A-1b, 
respectively.  The rotary wash and hollow stem auger boring logs are presented in 
Figures A-2 through A-17d. 

The rotary wash borings were drilled using a Mayhew 1000 drill rig.  The hollow-
stem auger borings were drilled using a Mobile B-61 drill rig.  All drill rigs were truck 
mounted.  The Mayhew 1000 used a 4.875-inch drill bit in conjunction with 
bentonite slurry to drill to desired depths.  The Mobile B-61 used an 8-inch auger to 
bore to desired depths.   

Additionally, eight (8) hand auger borings (HA-08-01 through HA-08-08) were 
advanced by GDC personnel using a nominal 3-inch diameter hand auger.  The 
hand auger boring logs are presented in Figures A-50 through A-57.   

Bulk samples of the near-surface soils were collected along the project alignment.  
Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either an automatic or downhole hammer.  SPT blow counts are 
often used as an index of the relative density and resistance of the sampled 
materials.  The number of blows to drive the sampler each 6-inch increment into the 
soil was recorded on the boring logs and it was used to estimate relative soil density 
or consistency.  For purposes of estimating relative densities or consistency, 
California drive sampler blow counts can be approximately converted to equivalent 
SPT blow counts by multiplying the field blow counts by a factor of 0.67 to correct 
for larger sampler end-area if driven with a 140-lb/30-in hammer.  Drive sample 
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blow counts and corresponding density/consistency classifications are presented on 
the boring logs.  At the completion of drilling, groundwater was measured using a 
well sounder.  
 
The hollow stem auger and hand auger borings were abandoned by backfilling the 
borehole with drill cuttings and cement grout mix as needed to the ground surface.  
The rotary wash borings were abandoned by backfilling the borehole with cement 
grout mix as needed to the ground surface.  In paved areas, the upper 0.75 ft of the 
borehole was filled with either asphalt patch or quickset cement. 
 
Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California. for hazardous waste testing.  Laboratory tests included 
California Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics 
(EPA Method 8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The 
drums were then transported to an appropriate disposal area by Environmental 
Recovery Services, Inc. of Gardena, California based on the test results. 
 
Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 
 
A.3 Cone Penetration Tests 

A total of thirty-two (32) CPT soundings (CPT-08-001 through CPT-08-003, CPT-
08-006 through CPT-08-009, CPT-08-013 through CPT-08-014B, CPT-08-015, 
CPT-08-016, CPT-08-018, CPT-08-020 through CPT-08-022, CPT-08-102 through 
CPT-08-111, CPT-08-113, CPT-08-114, CPT-08-117 through CPT-08-119, and 
CPT-08-121) were completed during the current project to depths ranging from 20 
to 164 feet below ground surface.  Kehoe Testing and Engineering, Inc. of Long 
Beach, California performed the CPT soundings as a subcontractor to GDC.   

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig. The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 



Appendix A - Geotechnical Design Report / Materials Report  
SR-22 West County HOV Connectors Segment Page A-4 
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\Appendices\Appendix A Revised with HA Borings.doc  

continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U). These measured values are then used to estimate the 
type and engineering properties of soils being penetrated using relationships between 
qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-18a through A-49b.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe and 
are in our files.   

At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed. 

 
A.4 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1    Summary of Field Explorations 
 
List of Figures  
 
Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2 through A-17d   Hollow Stem and Rotary Wash Boring Logs  
Figures A-18a through A-49 b Cone Penetration Test Results 
Figure A-50 to A-57   Hand Auger Boring Logs 



TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

A-08-101
"A Line" 
391+12      

94 L
4/3/2008 A 19.5 21.5 L-12 15.5 4

A-08-103
"A Line" 
381+63    

100 L
4/3/2008 A 19.5 31.5 L-12 13.2 6.3

A-08-105
"A Line" 
376+62      

90 L
4/3/2008 A 19.8 41.5 L-11 18.3 1.5

A-08-112
"A Line" 
358+50      
102 R

4/14/2008 A 23 41.5 L-10
Hole obstructed at 

7.75 ft (dry)
NA GW is below Elev. 15.3 feet

A-08-115
"A Line" 
348+52      
102 R

4/14/2008 A 21.5 16.5 L-9
Hole obstructed at 7.5 

ft (dry)
NA GW is below Elev. 14 feet

A-08-116
"A Line" 
345+34      

86 L
4/3/2008 A 22 16.5 L-9 11.4 10.6

A-08-119
1335+66     

105 R
4/14/2008 A 23 31.5 L-8

Hole obstructed at 5.7 
ft (dry)

NA GW is below Elev. 17 feet

A-08-120
1334+34     

110 L
4/1/2008 A 25 51.5 L-8 12 13

A-08-122
1322+30     

180 R
4/14/2008 A 32 51.5 L-7 16.5 15.5

CPT-08-001
1330+96     

50 L
4/11/2008 CPT 24.5 163.5 L-7

Hole obstructed at 10' 
(dry)

NA GW is below Elev. 14.5 feet

CPT-08-002
1328+98     

50 R
3/26/2008 CPT 25 107.6 L-7 7 18 Inclination Refusal at 107.6'

CPT-08-003
1328+26     

168 L        
4/1/2008 CPT 27.9 150.0 L-7

Hole obstructed at 10' 
(dry)

NA GW is below Elev. 17.9 feet

CPT-08-006
1321+24     

263 L
3/31/2008 CPT 42 150.3 L-6

Hole obstructed at 20' 
(dry)

NA GW is below Elev. 22 feet

CPT-08-007
1320+34     

18 R
3/27/2008 CPT 27 105.5 L-6

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 20 feet

CPT-08-008
1319+00     

230 L
4/1/2008 CPT 49 150.2 L-6

Hole obstructed at 34' 
(dry)

NA GW is below Elev. 15 feet

CPT-08-009
1318+70     

48 R
4/15/2008 CPT 29 130.3 L-6

Hole obstructed at 17' 
(dry)

NA GW is below Elev. 12 feet

CPT-08-013
1314+56     

64 L
4/15/2008 CPT 28.5 130.3 L-6

Hole obstructed at 16' 
(dry)

NA GW is below Elev. 12.5 feet

CPT-08-014
1313+99     

128 L
3/27/2008 CPT 28.5 61.0 L-6

Hole obstructed at 10' 
(dry)

NA
Inclination Refusal at 61 feet    
GW is below Elev. 12.5 feet

CPT-08-014B
1313+89     

130 L
3/27/2008 CPT 28.5 79.9 L-6

Hole obstructed at 7' 
(dry)

NA
Inclination Refusal at 80 feet    
GW is below Elev. 21.5 feet

CPT-08-015
1313+28     

170 R
3/31/2008 CPT 29.5 150.2 L-6

Hole obstructed at 12' 
(dry)

NA GW is below EL. 17.5 feet

CPT-08-016
1311+89     

153 L
4/15/2008 CPT 30 130.3 L-6

Hole obstructed at 15' 
(dry)

NA GW is below Elev. 15 feet
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TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

CPT-08-018
"W Line" 
2306+52     

80 L
4/24/2008 CPT 43.5 80.1 L-3

Hole obstructed at 24' 
(dry)

NA GW is below Elev. 19.5 feet

CPT-08-020
"W Line" 
2301+40     

112 L
4/1/2008 CPT 28 124.6 L-3

Hole obstructed at 12' 
(dry)

NA GW is below Elev. 16 feet

CPT-08-021
"W Line" 
2302+89     

30 L   
3/31/2008 CPT 26 150.2 L-3

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 19 feet

CPT-08-022
"W" Line" 
2301+88     

26 R
4/24/2008 CPT 26 118.5 L-3

Hole obstructed at 5' 
(dry)

NA
Tip Refusal to 118.5'          

GW is below Elev. 21 feet

CPT-08-102
"A Line" 
386+73      

94 L
4/3/2008 CPT 20 50.0 L-12 8 12

CPT-08-103
"A Line" 
381+73    

100 L
4/3/2008 CPT 19.5 30.1 L-12

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 10.5 feet

CPT-08-104
"A Line" 
378+20      
108 R

4/14/2008 CPT 19.5 50.3 L-11
Hole obstructed at 7' 

(dry)
NA GW is below Elev. 12.5 feet

CPT-08-105
"A Line" 
376+72      

90 L
4/3/2008 CPT 19.8 40.3 L-11

Hole obstructed at 8' 
(dry)

NA
GW observed at 18.3' (El. 1.5 ft) 

in nearby A-08-105

CPT-08-106
"A Line" 
373+20      
104 R

4/14/2008 CPT 20 40.4 L-11
Hole obstructed at 5' 

(dry)
NA GW is below Elev. 15 feet

CPT-08-107
"A Line" 
371+74      

90 L
4/3/2008 CPT 20.5 50.1 L-11

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 11.5 feet

CPT-08-108
"A Line" 
368+16      
104 R

4/14/2008 CPT 21 30.2 L-11
Hole obstructed at 11' 

(dry)
NA GW is below Elev. 10 feet

CPT-08-109
"A Line" 
366+70      

90 L
4/3/2008 CPT 22 30.1 L-10

Hole obstructed at 8' 
(dry)

NA GW is below Elev. 12 feet

CPT-08-110
"A Line" 
363+24      
106 R

4/14/2008 CPT 23 50.2 L-10
Hole obstructed at 5' 

(dry)
NA GW is below Elev. 18 feet

CPT-08-111
"A Line" 
361+62      

88 L
4/3/2008 CPT 23 40.4 L-10

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 14 feet

CPT-08-113
"A Line" 
356+88      

88 L
4/3/2008 CPT 22.5 40.1 L-10

Hole obstructed at 7' 
(dry)

NA GW is below El. 15.5 feet

CPT-08-114
"A Line" 
353+82      
105 R

4/14/2008 CPT 21.5 30.2 L-9
Hole obstructed at 5' 

(dry)
NA GW is below El. 16.5 feet

CPT-08-117
1340+34     

100 L
4/14/2008 CPT 22 50.1 L-8

Hole obstructed at 7' 
(dry)

NA GW is below Elev. 15 feet

CPT-08-118
1340+00     

94 L
4/3/2008 CPT 24 20.1 L-8

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 15 feet

CPT-08-119
1335+56     

105 R
4/14/2008 CPT 23 50.3 L-8

Hole obstructed at 6' 
(dry)

NA GW is below Elev. 17 feet

CPT-08-121
1327+54     

160 R
4/14/2008 CPT 28 30.1 L-7

Hole obstructed at 9' 
(dry)

NA GW is below Elev. 19 feet

HA-08-01
"B" 293+60   

95R
10/8/2008 HA 26 5.0 L-2 NE NA GW is below Elev. 21
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TABLE A-1
SUMMARY OF FIELD EXPLORATIONS

WEST COUNTY CONNECTORS PROJECT-405/22 HOV SEGMENT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date 
Performed

Exploration 
Type

Exploration 
Elevation 

(ft) 2

Total 
Depth (ft)

Figure No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

HA-08-02
"E Line" 

3299+42     
51L

10/8/2008 HA 27 5.0 L-3 NE NA GW is below Elev. 22

HA-08-03
"W Line" 
2302+04     

84L
10/8/2008 HA 28 5.0 L-3 NE NA GW is below Elev. 23

HA-08-04
"E Line" 

3307+28     
74R

10/8/2008 HA 43 5.0 L-3 NE NA GW is below Elev. 38

HA-08-05
"NB 405" 
1310+50     

128R
10/8/2008 HA 24.9 5.0 L-6 NE NA GW is below Elev. -19.9

HA-08-06
"VV" 51+08   

61L
10/8/2008 HA 29 5.0 L-5 NE NA GW is below Elev. 24

HA-08-07
"NB405" 
314+20      

90L
10/8/2008 HA 28.5 5.0 L-6 NE NA GW is below Elev. 23.5

HA-08-08
"W Line" 
374+70      

104L
10/8/2008 HA 20 5.0 L-11 NE NA GW is below Elev. 15

R-08-004
1324+85     

170 L
4/24/2008 R 31.5 61.5 L-7 NA NA

R-08-005
1324+47     

66 R
3/27/2008 R 28 137.0 L-7 NA NA

R-08-011
1316+52     

16 L
4/15/2008 R 29.5 121.5 L-6 NA NA

R-08-012
1315+58     

196 L
4/11/2008 R 25 101.5 L-6 9 16

R-08-017
1311+26     

68 L
4/1/2008 R 54 101.5 L-6 NA NA

R-08-019 
"V V Line" 
38+36       
50 R

4/23/2008 R 53 86.5 L-4 NA NA

R-08-023
"V V Line"  
44+70       

54 L       
5/8/2008 R 47 96.5 L-3 31 16

Notes:

2. Elevations based upon topographic contours in Figure 2 of main report.

NA = Not Available
NE = Not encountered

A = Auger Boring
CPT = Cone Penetration Test
HA = Hand Auger Boring
R = Rotary Wash Boring

1. Stationing relative to SR-22 "H" line, except where noted otherwise. Right and left offsets defined by looking along station line in direction of 
increasing station.
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KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

 SECONDARY DIVISIONS

COARSE GRAINED SOILS

F
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>
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HIGHLY ORGANIC SOILS

SILTS AND CLAYS              
(Liquid Limit less than 50)   

SILTS AND CLAYS              
(Liquid Limit 50 or more)   

CLEAN  SAND        
(Less than 5% fines)

"DIRTY" SAND      
(More than 12% fines)
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SAND          
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PRIMARY DIVISIONS

CLEAN GRAVEL     
(Less than 5% fines)

"DIRTY" GRAVEL   
(More than 12% fines)
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C & L Drilling
BORING DIA. (in)
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FINISH SHEET NO.
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SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

LEGEND

Rotary Wash

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-1b

GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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Aliso Viejo, CA 92656
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PROJECT NUMBER

SR-22 West Orange County Connectors

Mayhew 1000
GROUND ELEV (ft)DRILLING EQUIPMENT
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

D
E

P
T

H
 (

fe
et

)

GROUP DELTA CONSULTANTS, INC.

VAR

BORING

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

11.4 / na

DRILLING METHOD

NOTES
4.875

O
T

H
E

R
T

E
S

T
S

P
O

C
K

E
T

 P
E

N
(t

sf
)

G
R

A
P

H
IC

LO
G

P
E

N
E

T
R

A
T

IO
N

 R
E

S
IS

T
A

N
C

E
(B

LO
W

S
 /

 6
 I

N
)

DRILLING COMPANY

TOTAL DEPTH (ft)

G
D

C
_

L
O

G
_

B
O

R
IN

G
_

1
A

  
I-

4
3

6
 B

O
R

IN
G

 L
O

G
S

.G
P

J 
 G

D
C

L
O

G
.G

D
T

  
1

0
/1

6
/0

8



31:11

110.3

91.3

93.5

5.5" Asphalt Concrete (AC)
7" Aggregate Base (AB)
Clayey Sand (SC)
moist, brown, fine to medium grained with pea-sized to
1/2" gravel
medium dense

Lean Clay (CL)
very stiff, moist, brown, with fine to coarse grains and
fine granite gravel

Lean Clay with Sand (CL)
stiff, olive-brown with trace of orange mottling, fine
grained, with fine gravel of clay cemented sand

stiff to very stiff, with some rounded fine quartz grains

Boring terminated at 21.5 feet below ground surface
(bgs).
Groundwater encountered at 15.5 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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PROJECT NUMBER

SR-22 West Orange County Connectors

Mobile B-61
GROUND ELEV (ft)DRILLING EQUIPMENT
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R & C Drilling Inc.
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SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

A-08-101

Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-2
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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88.8

96.1

5" Asphalt Concrete (AC)
5" Aggregate Base (AB)
Silty, Clayey Sand (SC)
moist, brown, fine to coarse grained, with subrounded
granite gravel up to 3", dominantly fine-sized

medium dense, interbedded Silty, Clayey Sand (SC-SM)
and Silty Sand (SM)
Silty Sand (SM)
medium dense, moist, brown, fine grained, with trace of
clay
Lean Clay (CL)
firm, moist, olive brown, some fine to medium grains

Sandy Lean Clay (CL)
stiff, moist, olive brown, fine grained

stiff to very stiff

0.5

1.5

1.25

65

26

31

28

24

RVB1

R2

S3

R4

S5

5
7
9

2
3
3

12
13
18

7
7
7

5

10

15

20

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

T
IO

N
(f

ee
t)

1  of  2

31.5

15

10

5

0

-5

92 Argonaut, Suite 120

Aliso Viejo, CA 92656

CHECKED BY

PROJECT NUMBER
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R & C Drilling Inc.
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SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

A-08-103

Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-3 a
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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101.7
Sandy Lean Clay (CL)
very stiff, moist, olive brown, fine grained, with some silt

Clayey Silt (ML)
very stiff, moist-wet, olive gray, fine grained

Silty Sand (SM)
medium dense, wet, gray, fine grained
Boring terminated at 31.5 feet below ground surface
(bgs).
Groundwater encountered at 13.2 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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SR-22 West Orange County Connectors
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R & C Drilling Inc.
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SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

A-08-103

Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-3 b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

D
E

P
T

H
 (

fe
et

)

GROUP DELTA CONSULTANTS, INC.

19.5

BORING

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

13.2 / 6.3

DRILLING METHOD

NOTES
8

O
T

H
E

R
T

E
S

T
S

P
O

C
K

E
T

 P
E

N
(t

sf
)

G
R

A
P

H
IC

LO
G

P
E

N
E

T
R

A
T

IO
N

 R
E

S
IS

T
A

N
C

E
(B

LO
W

S
 /

 6
 I

N
)

DRILLING COMPANY

TOTAL DEPTH (ft)

G
D

C
_

L
O

G
_

B
O

R
IN

G
_

1
A

  
I-

4
3

6
 B

O
R

IN
G

 L
O

G
S

.G
P

J 
 G

D
C

L
O

G
.G

D
T

  
1

0
/1

6
/0

8



28:14

99.2

105.4

6.5" Asphalt Concrete
8" Aggregate Base

Clayey Sand (SC)
moist, brown, fine to coarse grained, with gravel up to
1.5"

Sandy Lean Clay (CL)
stiff, moist, olive brown, fine grained

very stiff, grading coarser to Clayey Sand (SC)

Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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NP

107.2

104.6

Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Silty Sand (SM)
medium dense, wet, gray, fine grained

very dense

Boring terminated at 41.5 feet below ground surface
(bgs).
Groundwater encountered at 18.3 feet bgs.
Borehole backfilled with soil cuttings and grout mix and
patched with asphalt.
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Hollow Stem Auger
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FIGURE  A-4 b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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NP

88.8

101.8

5.5" Asphalt Concrete (AC)
9" Aggregate Base (AB)

Clayey Sand (SC)
moist, brown, fine to medium grained, with pieces of
hard clay up to 1/2"

Silty Clay (CL)
firm, moist, olive brown, scattered fine grains
pocket penetrometer=0.75 tsf

Sandy Clayey Silt (ML)
firm to stiff, moist-wet, olive gray, fine grained

Silt with Sand (ML)
firm to stiff, moist-wet, olive gray, scattered fine grains

stiff to very stiff, scattered fine grains up to fine gravel
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Hollow Stem Auger
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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93.8

95.2

Silt with Sand (ML)
stiff to very stiff, moist-wet, olive gray, scattered fine
grains

Silty Clay (CL)
stiff to very stiff, moist, olive gray, no grains visible

hard

Silt (ML)
dense/very stiff to hard, moist, olive gray, trace to no
clay

Boring terminated at 41.5 feet below ground surface
(bgs).
Borehole obstructed at 7.75 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 7.75 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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Cities of Seal Beach, Westminster, and Garden Grove, California
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A-08-112

Hollow Stem Auger

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-5 b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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89.6

94

5.5" Asphalt Concrete (AC)
8" Aggregate Base (AB)

Sandy Lean Clay/Clayey Sand (CL/SC)
moist, brown,fine to medium grained with scattered fine
gravel
Lean Clay with Sand (CL)
stiff, moist, olive brown, trace of silt

firm to stiff, with some silt

Interbedded Clayey Silt (ML) and Silty Sand (SM)
stiff to very stiff/medium dense, moist, olive gray

Silty Clay (CL)
stiff to very stiff, moist, olive gray
Boring terminated at 16.5 feet below ground surface
(bgs).
Borehole obstructed at 7.5 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 7.5 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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A-08-115

Hollow Stem Auger

LOG OF TEST BORING
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FIGURE  A-6
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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37:1799

96.7

5.5" Asphalt Concrete (AC)
6.5" Aggregate Base (AB)
Well Graded Sand with Silt (SW-SM)
loose, moist, yellow brown, fine to coarse grained with
some fine gravel up to 3/4"

Lean Clay (CL)
stiff, moist, olive brown, with few scattered fine to coarse
grains

brown gray

very stiff

Silty Sand (SM)
medium dense, wet, brown, fine grained
Boring terminated at 16.5 feet below ground surface
(bgs).
Groundwater encountered at 11.4 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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Cities of Seal Beach, Westminster, and Garden Grove, California
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A-08-116

Hollow Stem Auger

LOG OF TEST BORING
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FIGURE  A-7
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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32:12

88.3

99.4

5" Asphalt Concrete (AC)
5" Aggregate Base (AB)
Silty Clayey Sand (SC)
moist, olive brown, fine grained

medium dense
no sample recovery, Lean Clay with sand (CL) in
sampler shoe
Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, olive brown, with scattered
fine to coarse grains and few fine gravel

with some interbedded Silt (ML) and Silty Sand (SM)

very stiff

Silty Clay (CL)
stiff to very stiff, moist-wet, olive gray, with few scattered
fine grains, no gravel
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Hollow Stem Auger

LOG OF TEST BORING
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FIGURE  A-8 a
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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99.1

Silty Clay (CL)
stiff to very stiff, moist-wet, olive gray, with few scattered
fine grains, no gravel

Silty Sand (SM)
very dense, olive brown, fine grained
Boring terminated at 31.5 feet below ground surface
(bgs).
Borehole obstructed at 5.67 feet bgs after removal of
auger, possible caving.
No groundwater encountered to 5.67 feet bgs.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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103.7

3" Asphalt Concrete (AC)
9" Aggregate Base (AB)
Sandy Lean Clay (CL)
moist, dark brown-black

Silty Sand (SM)
moist, light brown, fine to medium grained, with lenses
of clay

medium dense

Clayey Sand (SC)
medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)
firm-stiff, wet, dark brown, with lenses of fine grained
sand

Silty Clay (CL)
very stiff, wet, dark brown

Clayey Sand (SC)
medium dense, wet, dark brown, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
medium dense, wet, dark brown, fine grained

Sandy Silt (ML)
medium dense to dense, wet, dark brown, fine grained
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Clayey Sand (SC)
very dense, wet, dark brown, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
very dense, wet, dark brown, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 12 feet bgs.
Borehole obstructed below 5 feet bgs, possible caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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LOG OF TEST BORING
SITE LOCATION

FIGURE  A-9 c
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7" Asphalt Concrete (AC)
7" Aggregate Base (AB)

Clayey Sand (SC)
moist-dry, light brown, fine to coarse grained with pieces
of hard brown clay up to 3/4"

medium dense, becomes brown, finer, with scattered
gravel up to 1/2"

with chunk of asphalt at 10 feet depth

Silty Sand (SM)
medium dense, moist, olive gray, fine grained

Lean Clay (CL)
stiff, moist, olive brown

Poorly Graded Sand (SP)
medium dense, moist, orange brown

Silty Clay with Sand (CL)
stiff to very stiff, moist, olive gray
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87.2

96.8

86.4

Silty Clay (CL)
stiff to very stiff, moist, olive gray

Silty Sand (SM)
medium dense, moist, gray olive, fine grained

dense, some clay

Silty to Clayey Sand (SC/SM)
dense, wet, olive gray, fine grained

Silty Clay (CL)
very stiff to hard, moist, olive gray

Clayey Silt (ML)
very stiff to hard, moist, olive brown

Silty Clay (CL)
very stiff to hard, wet-moist, olive gray
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FIGURE  A-10 b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand/Sandy Silt (SM/ML)
very dense/hard, wet-moist, olive gray, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 16.5 feet bgs.
Borehole obstructed below 22.5 feet bgs, possible
caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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FIGURE  A-10 c
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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29:12

117.1

100.5

8.25" Concrete Pavement (PCC)
4.75" Concrete Treated Base
3" Aggregate Base (AB)
9" Poorly Graded Sand (SP)
moist, red-yellow, fine grained
Sandy Lean Clay (CL)
firm, moist, dark brown, in chunks up to 1.5"

hard, dry, dark gray, fine grained

Sandy Silt (ML)
dense/hard, dry-moist, brown, fine grained, trace of clay

Lean Clay (CL)
stiff, moist, olive brown

pocket penetrometer = 1.0-1.25

Silty Sand (SM)
medium dense, wet, light brown gray, fine grained with
occasional coarse grains and few fine gravel, with clay

Sandy Lean Clay (CL)
firm to stiff, wet, olive light brown, very fine grains barely
visible with some to trace of silt

Lean Clay (CL)
stiff, moist, gray olive brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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91.1

92.3

105.2

Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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109.6

Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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29:9

32:13108.3

98

8.5" Concrete Pavement (PCC)
8.5" Lean Concrete/slurry
6" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, gray, very fine grains and few coarse grains, rolls
very good thread

dark gray, very stiff to hard, with silt

Silty Sand (SM)
loose to medium dense, moist-wet, gray brown, fine
grained

Sandy Silty Clay (CL)
stiff, moist, brown gray, fine grained

Silty Sand (SM)
loose, wet, gray brown, fine grained with scattered
coarse grains

Silty Clay with Sand (CL)
stiff, moist, brown gray, fine grained

4.5+
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Cities of Seal Beach, Westminster, and Garden Grove, California
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Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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46:20

39:20

97.6
Silty Sand (SM)
medium dense, wet, gray brown, fine grained with
scattered coarse grains and fine gravel of clay
cemented coarse sand
Lean Clay (CL)
stiff, wet-moist, gray brown

with very fine to coarse sand grains and some silt

Silt with Sand (ML)
dense/hard, moist, gray, trace of clay
harder drilling
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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103
Silt with Sand (ML)
dense/hard, moist, gray, trace of clay, slight to no
plasticity

Lean Clay with Sand (CL)
hard, wet, scattered fine grains

very stiff to hard
Torvane = 3.6 to 4.0 ksf
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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82.4

Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray, drill chatter at 100'

2.539R10
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray

drill chatter

Boring terminated at 137 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Rotary Wash
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Asphalt Concrete (AC)
Aggregate Base (AB)
Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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93.2

97.9

Sandy Lean Clay (CL)
stiff, wet, olive brown, fine grained, with few fine gravel

Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers

with fine angular gravel in thin lense at 35', little to no
clay

Silty Clay with Sand (CL)
hard, moist, gray, rolls very poor thread, with some
gravel in lense at 40'

Clayey Silt (ML)
hard, moist, gray, no gravel
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Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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31:16

83.9

114.8

Clayey Silt (ML)
hard, moist, gray, no gravel
Silt (ML)
very dense, moist, gray, trace to no clay

Well Graded Sand with Silt (SW-SM)
very dense, wet, gray-red-black-brown, fine to medium
grained

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
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Rotary Wash
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FIGURE  A-13 c
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Rotary Wash

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-13 d
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring terminated at 121.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
asphalt.
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FIGURE  A-13 e
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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47:2795.8

102.1

4" Asphalt Concrete (AC)
8" Aggregate Base (AB)
Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, dark brown, fine to medium
grained, tiny flecks of mica

Lean Clay (CL)
firm, wet, dark brown

Sandy Lean Clay (CL)
stiff to very stiff, wet, fine to medium grained, tiny flecks
of mica

with some fine gravel

Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel
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LOG OF TEST BORING
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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33:12

26:03

92.7

93.9

99

Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel

Lean Clay (CL)
stiff to very stiff, wet, dark brown, with some silt

Silty Clay (CL)
very stiff, wet, olive brown, fine grained

Sandy Silt (ML)
hard/dense, wet, dark brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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88.5

107.1

Silty Clay (CL)
very stiff, wet, olive gray, with scattered coarse grains

color changes to yellow-gray, with some pieces of
siltstone

Sandy Lean Clay (CL)
very stiff, wet, gray

with some white clay and some small pieces of
claystone gravel

color changes to white-gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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97.9

Sandy Lean Clay (CL)
hard, wet, dark brown-gray, fine grained, with up to 2"
thick lenses of clay and silt

no recovery (no sand catcher in sampler)

Clayey Silt/Silty Clay with Sand (ML/CL)
hard, wet, gray

57

89

31

31

R15

S16

S17

19
30

50/4"

15
32
38
15
32
35

80

85

90

95

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

T
IO

N
(f

ee
t)

4  of  5

101.5

-55

-60

-65

-70

92 Argonaut, Suite 120

Aliso Viejo, CA 92656

CHECKED BY

PROJECT NUMBER

SR-22 West Orange County Connectors

Mayhew 1000
GROUND ELEV (ft)DRILLING EQUIPMENT

C. Scheyhing

%
 P

A
S

S
IN

G
 #

20
0

START

S
A

M
P

LE
 T

Y
P

E

LOGGED BY

Hammer: 140 lbs., Drop: 30 in.

A. Tucker

4/11/2008

C & L Drilling
BORING DIA. (in)

A
T

T
E

R
B

E
R

G
 L

IM
IT

S
LL

:P
I

I-436
FINISH SHEET NO.

M
O

IS
T

U
R

E
(%

)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-012

Rotary Wash

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-14 d

S
A

M
P

LE
 N

O
.

4/11/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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134.9
Clayey Sand (SC)
very dense, wet, dark gray, fine grained

Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater encountered at 9.0 feet bgs.
Borehole backfilled with cement/bentonite grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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35:14

34:14

89.3

108.8

7" Asphalt Concrete (AC)
3" Aggregate Base (AB)
[FILL]
Lean Clay with Sand/Clayey Sand (CL/SC)
very stiff/medium dense, dry, light brown, fine to medium
grained

Lean Clay with Sand (CL)
very stiff, moist, dark brown with orange mottling,
scattered fine grains

Sandy Lean Clay (CL)
stiff to very stiff, light brown, fine to medium grained

Lean Clay with Sand (CL)
hard, moist, gray brown, fine grained
19' - 19.5'   Drill chatter

at 21' Drill chatter and broken asphalt in cuttings, old
asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay (CL)
hard, moist, gray, fine grained with scattered coarse
grains and few 1/2" claystone gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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39:19

109.3

96.2

Sandy Lean Clay (CL)
hard, moist, gray, scattered coarse grains and few 1/2"
claystone gravel

very stiff to hard, with scattered fine grains and few 1/4"
gravel of dark purple-gray slate
Torvane = 8.0 tsf

Sandy Silt (ML)
medium dense, moist, olive brown, scattered coarse
grains and few 3/4" pieces of slate, non-plastic

Lean Clay (CL)
stiff to very stiff, moist, gray-brown, few fine grains and
scattered pea-sized slate gravel

no gravel

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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100.0

96.7

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
Lean Clay with Sand (CL)
very stiff, moist-wet, gray-brown, scattered fine grains
and pea-sized gray claystone gravel

becomes gray, no gravel

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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111.4

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
76' - 78' drillstem bounce on rock

Silty Sand (SM)
very dense, moist, olive gray, fine grained, no gravel

Well Graded Sand (SW)
very dense, wet, gray-black-white, fine to coarse
grained, with scattered granite gravel up to pea-size, no
clay

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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Cities of Seal Beach, Westminster, and Garden Grove, California
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Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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34:14

39:19114.3

110.8

2" Asphalt Concrete (AC)
4" Aggregate Base (AB)
[FILL]
Sandy Lean Clay (CL)
very stiff to hard, moist, light brown olive to olive gray,
fine to coarse grained with scattered fine gravel

no gravel

Sandy Clayey Silt (ML)
hard, moist, olive brown, very fine grained

Sandy Lean Clay (CL)
hard, moist, olive gray, fine grained with scattered fine
gravel, trace of silt

Silty Sand/Sandy Silt (SM/ML)
dense/hard, moist, olive gray, fine grained
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Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-019

Rotary Wash

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-16 a
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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33:12107.6

103.8

Silty Sand/Sandy Silt (SM/ML)
dense/hard, moist, olive gray, fine grained

[NATIVE]
Silty Clay with Sand (CL)
hard, dry-moist, olive gray, fine grained, with small roots
and twigs

Sandy Lean Clay (CL)
stiff, moist, olive gray

Silty Sand (SM)
medium dense, wet, olive brown, fine grained with few
scattered fine gravel, trace to no clay

Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Silty Sand (SM)
medium dense, moist, olive brown, fine grained with
scattered coarse grains, trace to no clay

Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Clayey Silt/Silty Clay (ML/CL)
very stiff, moist, olive gray
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Cities of Seal Beach, Westminster, and Garden Grove, California
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R-08-019

Rotary Wash

LOG OF TEST BORING
SITE LOCATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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100.2

Silty Sand (SM)
medium dense to dense, wet, olive brown, fine grained

Clayey Silt with Sand (ML)
hard, moist, gray, fine grained

becomes harder, drill bounce

Poorly Graded Sand with Silt (SP-SM)
very dense, moist to wet, brown gray, fine grained, no
gravel

no recovery (no catcher)
SP in tip as described above

becomes harder, drill bounce
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Cities of Seal Beach, Westminster, and Garden Grove, California
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R-08-019

Rotary Wash

LOG OF TEST BORING
SITE LOCATION

FIGURE  A-16 c
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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103.8

94.4

Poorly Graded Sand with Silt (SP-SM)
very dense, moist, olive gray

Boring terminated at 86.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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DEPTH/ELEV. GROUND WATER (ft)

R-08-019

Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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115.8

113.8

4" Asphalt Concrete (AC)
10" Aggregate Base (AB)

32:13

[FILL]
Sandy Lean Clay (CL)
very stiff to hard, red-brown, dry, fine to coarse grained
with scattered pieces of hard red clay and fine
subrounded granite gravel

light brown-yellow fine grained Clayey Sand (SC) in
sampler shoe

Clayey Sand (SC)
medium dense, moist, brown-yellow, fine grained

Sandy Clayey Silt (ML)
very stiff, moist, gray, with some fine grains and
scattered fine gravel

Sandy Lean Clay (CL)
hard, moist, brown-yellow, fine grained

Sandy Lean Clay (CL)
very stiff, moist, gray-brown, scattered fine grains and
fine gravel, with some very thin bedding present, little
silt, rolls excellent thread
with pieces of broken asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained
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Cities of Seal Beach, Westminster, and Garden Grove, California
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Rotary Wash

LOG OF TEST BORING
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FIGURE  A-17 a

S
A

M
P

LE
 N

O
.

5/8/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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88.7

107.8

29:10

[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained

Lean Clay (CL)
stiff, moist, gray-brown, scattered fine grains and fine
gravel, with thin sand lense at 30.5', rolls excellent
thread

with some pieces of dry light brown-gray clay and
red-orange color mottling

Clayey Sand/Sandy Lean Clay (SC/CL)
medium dense/stiff to very stiff, moist, light brown-gray,
with some fine grains and silt

Poorly Graded Sand with Silt (SP-SM)
very dense, brown, wet, fine to medium grained

Clayey Silt with Sand (ML)
very stiff, moist, olive gray
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FIGURE  A-17 b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

D
E

P
T

H
 (

fe
et

)

GROUP DELTA CONSULTANTS, INC.

47

BORING

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

31.0 / 16.0

DRILLING METHOD

NOTES
4.875

O
T

H
E

R
T

E
S

T
S

P
O

C
K

E
T

 P
E

N
(t

sf
)

G
R

A
P

H
IC

LO
G

P
E

N
E

T
R

A
T

IO
N

 R
E

S
IS

T
A

N
C

E
(B

LO
W

S
 /

 6
 I

N
)

DRILLING COMPANY

TOTAL DEPTH (ft)

G
D

C
_

L
O

G
_

B
O

R
IN

G
_

1
A

  
I-

4
3

6
 B

O
R

IN
G

 L
O

G
S

.G
P

J 
 G

D
C

L
O

G
.G

D
T

  
1

0
/1

6
/0

8



98.8

Clayey Silt with Sand (ML)
very stiff, moist, olive gray

Poorly Graded Sand with Silt/Silty Sand (SP-SM/SM)
dense, gray, wet, fine grained, long organic fibers
present

Lean Clay (CL)
very stiff, gray, moist, with some silt

Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt
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106.8

108.1

101.4

Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt

drill chatter and fine to 1/2" gravel cuttings 77.5' to 78'

with red staining of quartz grains

drill chatter and fine gravel cuttings

Well Graded Sand with Silt (SW-SM)
very dense, light brown-gray, wet, fine to coarse
grained, with scattered fine gravel up to 1/2"

with thin lenses of interbedded gray Silt (ML)

Poorly Graded Sand (SP)
very dense, gray-white-black-orange, moist, fine grained

Boring terminated at 96.5 feet below ground surface
(bgs).
Groundwater measured at 31 feet bgs with tape after
bailing hole.
Borehole backfilled with grout mix and patched with
asphalt.
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Figure A-18a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        23.76        0.23        0.98        0.03    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     0.60     2        70.09        1.38        1.97        0.09    silty sand to sandy silt        >90      >48    22   UNDEFINED 
     0.95     3        55.67        2.02        3.63        0.15    clayey silt to silty clay     UNDFND   UNDFD    27         3.7 
     1.25     4        30.61        1.05        3.43        0.22    clayey silt to silty clay     UNDFND   UNDFD    15         2.0 
     1.55     5        16.82        0.69        4.07        0.28       silty clay to clay         UNDFND   UNDFD    11         1.1 
     1.85     6        16.90        0.81        4.80        0.33              clay                UNDFND   UNDFD    16         1.1 
     2.15     7         6.99        0.28        3.98        0.39              clay                UNDFND   UNDFD     7          .4 
     2.45     8        35.18        0.51        1.45        0.45    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     2.75     9        60.31        0.80        1.32        0.51    silty sand to sandy silt      60-70    40-42    19   UNDEFINED 
     3.05    10        29.62        0.66        2.22        0.57    sandy silt to clayey silt     UNDFND   UNDFD    11         1.9 
     3.35    11         7.61        0.24        3.20        0.61              clay                UNDFND   UNDFD     7          .4 
     3.65    12         9.66        0.27        2.79        0.64       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.95    13         9.17        0.29        3.19        0.67       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.25    14         8.03        0.29        3.61        0.69              clay                UNDFND   UNDFD     8          .4 
     4.55    15        12.89        0.61        4.71        0.72              clay                UNDFND   UNDFD    12          .8 
     4.85    16        15.75        0.78        4.98        0.75              clay                UNDFND   UNDFD    15          .9 
     5.15    17        12.55        0.55        4.40        0.78              clay                UNDFND   UNDFD    12          .7 
     5.45    18        13.48        0.69        5.10        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        23.21        0.84        3.60        0.84    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     6.05    20        17.10        0.59        3.47        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        10.89        0.31        2.89        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        31.02        1.07        3.46        0.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
     7.00    23        61.58        1.01        1.64        0.95    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     7.35    24        60.46        1.37        2.27        0.98    sandy silt to clayey silt     UNDFND   UNDFD    23         3.9 
     7.65    25        29.05        1.28        4.39        1.02       silty clay to clay         UNDFND   UNDFD    19         1.8 
     7.95    26        34.53        1.17        3.38        1.04    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
     8.25    27        13.57        0.66        4.84        1.07              clay                UNDFND   UNDFD    13          .7 
     8.55    28        28.88        1.22        4.21        1.10       silty clay to clay         UNDFND   UNDFD    18         1.8 
     8.85    29        48.40        1.15        2.37        1.13    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
     9.15    30        46.72        1.67        3.58        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.45    31        52.32        1.94        3.71        1.19    clayey silt to silty clay     UNDFND   UNDFD    25         3.3 
     9.75    32        21.37        1.12        5.26        1.21              clay                UNDFND   UNDFD    20         1.2 
    10.05    33        24.45        1.10        4.51        1.24              clay                UNDFND   UNDFD    23         1.5 
    10.35    34        29.00        1.26        4.35        1.27       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.65    35        91.00        3.20        3.52        1.30    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    10.95    36        63.93        1.66        2.59        1.33    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
    11.25    37        15.91        0.51        3.17        1.36       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        33.67        1.72        5.12        1.38              clay                UNDFND   UNDFD    32         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-18b



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       121.13        3.82        3.16        1.41    sandy silt to clayey silt     UNDFND   UNDFD    46         7.9 
    12.15    40       144.57        3.24        2.24        1.44    silty sand to sandy silt      70-80    40-42    46   UNDEFINED 
    12.45    41       141.02        3.52        2.50        1.47    silty sand to sandy silt      70-80    40-42    45   UNDEFINED 
    12.80    42       229.65        5.19        2.26        1.50    silty sand to sandy silt      80-90    42-44   >50   UNDEFINED 
    13.10    43       127.54        3.09        2.43        1.53    silty sand to sandy silt      60-70    40-42    41   UNDEFINED 
    13.40    44        23.79        0.99        4.18        1.56       silty clay to clay         UNDFND   UNDFD    15         1.4 
    13.75    45        75.82        2.38        3.14        1.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    14.05    46        91.79        2.70        2.95        1.62    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    14.35    47       167.68        3.99        2.38        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48       158.43        3.79        2.39        1.68    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.95    49       138.54        3.28        2.37        1.70    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    15.25    50        66.77        3.07        4.60        1.73       silty clay to clay         UNDFND   UNDFD    43         4.2 
    15.55    51        19.58        0.89        4.57        1.76              clay                UNDFND   UNDFD    19         1.1 
    15.85    52        22.88        0.93        4.07        1.79       silty clay to clay         UNDFND   UNDFD    15         1.3 
    16.15    53        32.38        1.06        3.27        1.82    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    16.45    54        56.17        1.84        3.27        1.85    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    16.75    55        21.04        0.86        4.08        1.87       silty clay to clay         UNDFND   UNDFD    13         1.1 
    17.05    56        22.57        0.82        3.65        1.90       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.35    57        20.99        1.08        5.14        1.93              clay                UNDFND   UNDFD    20         1.1 
    17.65    58        25.85        1.16        4.47        1.96              clay                UNDFND   UNDFD    25         1.4 
    17.95    59        57.41        3.08        5.36        1.99              clay                UNDFND   UNDFD   >50         3.5 
    18.25    60        55.25        3.20        5.79        2.02              clay                UNDFND   UNDFD   >50         3.4 
    18.55    61        49.82        2.33        4.68        2.04       silty clay to clay         UNDFND   UNDFD    32         3.0 
    18.85    62        36.09        1.79        4.96        2.07              clay                UNDFND   UNDFD    35         2.1 
    19.20    63        29.36        1.34        4.55        2.10       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.50    64        38.47        1.62        4.21        2.13       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.80    65        31.34        1.65        5.27        2.16              clay                UNDFND   UNDFD    30         1.8 
    20.15    66        28.11        1.50        5.35        2.19              clay                UNDFND   UNDFD    27         1.6 
    20.45    67        22.82        1.11        4.85        2.22              clay                UNDFND   UNDFD    22         1.2 
    20.75    68        34.59        1.95        5.63        2.25              clay                UNDFND   UNDFD    33         2.0 
    21.05    69        80.79        3.53        4.37        2.28    clayey silt to silty clay     UNDFND   UNDFD    39         5.1 
    21.35    70        80.36        2.80        3.48        2.31    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    21.65    71        41.92        2.17        5.17        2.34              clay                UNDFND   UNDFD    40         2.5 
    21.95    72        50.66        1.91        3.76        2.37    clayey silt to silty clay     UNDFND   UNDFD    24         3.0 
    22.25    73       121.34        2.96        2.44        2.39    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    22.55    74        59.23        2.71        4.58        2.42       silty clay to clay         UNDFND   UNDFD    38         3.6 
    22.85    75       132.79        3.35        2.52        2.45    silty sand to sandy silt      60-70    38-40    42   UNDEFINED 
    23.15    76       103.02        2.99        2.90        2.48    sandy silt to clayey silt     UNDFND   UNDFD    39         6.5 
    23.45    77       120.24        4.37        3.64        2.51    sandy silt to clayey silt     UNDFND   UNDFD    46         7.7 
    23.75    78        43.59        1.86        4.27        2.54       silty clay to clay         UNDFND   UNDFD    28         2.5 
    24.05    79        24.18        0.89        3.69        2.56       silty clay to clay         UNDFND   UNDFD    15         1.2 
    24.35    80        27.45        1.17        4.25        2.59       silty clay to clay         UNDFND   UNDFD    18         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-18c



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        53.30        1.98        3.72        2.62    clayey silt to silty clay     UNDFND   UNDFD    26         3.2 
    24.95    82        31.15        1.49        4.79        2.65              clay                UNDFND   UNDFD    30         1.7 
    25.25    83        24.27        1.10        4.54        2.68              clay                UNDFND   UNDFD    23         1.2 
    25.60    84        25.74        1.09        4.23        2.71       silty clay to clay         UNDFND   UNDFD    16         1.3 
    25.90    85        23.57        0.97        4.10        2.74       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.20    86        23.16        0.90        3.91        2.77       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.55    87       122.93        2.02        1.64        2.80       sand to silty sand         50-60    36-38    29   UNDEFINED 
    26.85    88       422.67        1.51        0.36        2.83      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    27.15    89       114.10        1.60        1.40        2.86       sand to silty sand         50-60    36-38    27   UNDEFINED 
    27.45    90        60.32        2.53        4.20        2.88    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    27.75    91       179.66        4.58        2.55        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.05    92       161.47        5.13        3.18        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       186.46        5.06        2.71        2.97    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.65    94       174.18        5.06        2.91        3.00    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.95    95       179.71        5.40        3.00        3.03    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.25    96       169.41        4.89        2.89        3.05    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.55    97        48.71        2.24        4.59        3.08       silty clay to clay         UNDFND   UNDFD    31         2.8 
    29.85    98        48.37        1.99        4.11        3.11    clayey silt to silty clay     UNDFND   UNDFD    23         2.8 
    30.15    99        81.26        3.27        4.03        3.14    clayey silt to silty clay     UNDFND   UNDFD    39         5.0 
    30.45   100        69.91        2.77        3.97        3.17    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    30.75   101       181.80        5.91        3.25        3.20    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    31.05   102       305.75        5.58        1.83        3.22       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    31.35   103       108.82        3.55        3.26        3.25    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    31.65   104        36.31        1.64        4.53        3.28       silty clay to clay         UNDFND   UNDFD    23         2.0 
    32.00   105        71.87        2.24        3.12        3.31    sandy silt to clayey silt     UNDFND   UNDFD    28         4.3 
    32.30   106        89.69        3.35        3.73        3.34    clayey silt to silty clay     UNDFND   UNDFD    43         5.5 
    32.60   107        78.77        2.48        3.15        3.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.8 
    32.95   108       175.05        5.42        3.09        3.40    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.2 
    33.25   109       144.13        4.11        2.85        3.43    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    33.55   110       124.86        3.67        2.94        3.46    sandy silt to clayey silt     UNDFND   UNDFD    48         7.8 
    33.85   111        88.12        3.30        3.74        3.49    clayey silt to silty clay     UNDFND   UNDFD    42         5.4 
    34.15   112        32.09        1.44        4.49        3.52       silty clay to clay         UNDFND   UNDFD    20         1.6 
    34.45   113        34.81        1.48        4.25        3.55       silty clay to clay         UNDFND   UNDFD    22         1.8 
    34.75   114        33.04        1.23        3.71        3.57    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    35.05   115        35.14        1.08        3.07        3.60    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    35.35   116        43.18        1.80        4.17        3.63       silty clay to clay         UNDFND   UNDFD    28         2.4 
    35.65   117        49.14        1.84        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
    35.95   118        67.87        2.38        3.51        3.69    clayey silt to silty clay     UNDFND   UNDFD    33         4.0 
    36.25   119        44.43        1.89        4.25        3.72       silty clay to clay         UNDFND   UNDFD    28         2.4 
    36.55   120        35.62        1.35        3.79        3.74    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    36.85   121        30.52        0.80        2.62        3.77    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    37.15   122        35.28        0.92        2.60        3.80    sandy silt to clayey silt     UNDFND   UNDFD    14         1.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123        36.96        1.21        3.29        3.83    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    37.75   124       150.61        5.46        3.63        3.86    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    38.05   125       270.44        8.08        2.99        3.89     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       205.07        6.96        3.39        3.92     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.70   127        97.89        4.71        4.81        3.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.00   128       130.35        6.23        4.78        3.97   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       175.35        6.62        3.78        4.01     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.65   130       109.82        4.12        3.75        4.04    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    39.95   131       129.69        3.49        2.69        4.06    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    40.25   132       366.81        5.92        1.61        4.09       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    40.55   133       473.19        6.06        1.28        4.12              sand                  >90    40-42   >50   UNDEFINED 
    40.85   134       255.01        7.59        2.98        4.15     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    41.15   135        76.82        3.57        4.65        4.18   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    41.45   136       186.41        4.87        2.61        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137       187.40        3.81        2.03        4.23    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.05   138       162.63        4.87        2.99        4.26    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.2 
    42.35   139        83.37        3.06        3.67        4.29    clayey silt to silty clay     UNDFND   UNDFD    40         5.0 
    42.65   140       184.30        5.91        3.20        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    42.95   141       240.31        7.08        2.95        4.35    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    43.25   142       130.74        5.43        4.16        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        47.20        1.86        3.94        4.40    clayey silt to silty clay     UNDFND   UNDFD    23         2.5 
    43.85   144        51.48        1.93        3.76        4.43    clayey silt to silty clay     UNDFND   UNDFD    25         2.8 
    44.15   145       107.78        4.44        4.12        4.46   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.45   146       125.67        5.45        4.33        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       144.19        5.78        4.01        4.52   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    45.10   148       193.49        6.58        3.40        4.55     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    45.40   149       392.69        5.95        1.51        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       304.00        5.69        1.87        4.61       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    46.05   151        93.69        3.11        3.32        4.64    sandy silt to clayey silt     UNDFND   UNDFD    36         5.6 
    46.35   152       201.95        4.94        2.44        4.67    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.65   153       203.37        6.12        3.01        4.70    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.95   154       125.92        4.89        3.89        4.73    sandy silt to clayey silt     UNDFND   UNDFD    48         7.7 
    47.25   155       196.18        6.34        3.23        4.75    sandy silt to clayey silt     UNDFND   UNDFD   >50        12.4 
    47.55   156       324.05        7.05        2.18        4.78       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    47.85   157       253.66        7.80        3.07        4.81     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    48.15   158        96.21        4.37        4.55        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    48.45   159       273.04        7.06        2.58        4.87    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    48.75   160        85.04        3.99        4.70        4.90   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    49.05   161        83.24        3.12        3.74        4.92    clayey silt to silty clay     UNDFND   UNDFD    40         4.9 
    49.35   162       103.25        2.75        2.67        4.95    sandy silt to clayey silt     UNDFND   UNDFD    40         6.2 
    49.65   163       218.69        6.58        3.01        4.98    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
                                                 (*) overconsolidated or cemente 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :03/27/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-002                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       231.31        0.96        0.42        0.03              sand                  >90      >48    44   UNDEFINED 
     0.60     2        69.54        2.07        2.98        0.09    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     0.95     3        64.39        1.75        2.71        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        45.22        1.32        2.91        0.22    sandy silt to clayey silt     UNDFND   UNDFD    17         3.0 
     1.55     5        16.76        0.45        2.67        0.28    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     1.85     6        11.81        0.30        2.53        0.33    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     2.15     7         8.57        0.19        2.23        0.39       silty clay to clay         UNDFND   UNDFD     5          .5 
     2.45     8        10.44        0.25        2.38        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9        46.68        0.42        0.90        0.51    silty sand to sandy silt      50-60    40-42    15   UNDEFINED 
     3.05    10        26.63        0.43        1.63        0.57    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     3.35    11        10.94        0.31        2.86        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        11.63        0.21        1.79        0.64    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     3.95    13        10.59        0.18        1.66        0.67    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.25    14        10.68        0.19        1.79        0.69    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.55    15        12.42        0.28        2.23        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16        12.42        0.36        2.91        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        14.15        0.31        2.22        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        19.31        0.44        2.30        0.81    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     5.75    19        26.81        0.48        1.79        0.84    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     6.05    20        30.90        0.85        2.75        0.86    sandy silt to clayey silt     UNDFND   UNDFD    12         1.9 
     6.40    21        14.37        0.41        2.83        0.89    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     6.70    22        28.43        0.79        2.78        0.93    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
     7.00    23        42.74        0.81        1.90        0.95    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     7.35    24        35.12        0.75        2.13        0.98    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     7.65    25        26.22        1.05        3.99        1.02       silty clay to clay         UNDFND   UNDFD    17         1.6 
     7.95    26        39.16        1.14        2.92        1.04    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     8.25    27        14.42        0.64        4.46        1.07              clay                UNDFND   UNDFD    14          .8 
     8.55    28        21.73        0.87        4.01        1.10       silty clay to clay         UNDFND   UNDFD    14         1.3 
     8.85    29        27.31        0.78        2.85        1.13    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     9.15    30        34.04        0.92        2.72        1.16    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     9.45    31        45.67        1.16        2.54        1.19    sandy silt to clayey silt     UNDFND   UNDFD    17         2.9 
     9.75    32        42.09        1.15        2.74        1.21    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.05    33        57.64        1.22        2.11        1.24    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
    10.35    34        29.58        0.84        2.84        1.27    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    10.65    35        48.52        1.96        4.04        1.30    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    10.95    36        77.30        1.84        2.38        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.0 
    11.25    37        18.72        0.45        2.40        1.36    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
    11.55    38        20.65        0.53        2.55        1.38    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        91.54        2.45        2.68        1.41    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    12.15    40       159.48        2.82        1.77        1.44       sand to silty sand         70-80    40-42    38   UNDEFINED 
    12.45    41       161.83        3.30        2.04        1.47    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    12.80    42       225.22        4.12        1.83        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       149.98        2.29        1.53        1.53       sand to silty sand         70-80    40-42    36   UNDEFINED 
    13.40    44        25.63        0.82        3.20        1.56    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    13.75    45        67.71        1.74        2.57        1.59    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    14.05    46        66.77        1.48        2.21        1.62    sandy silt to clayey silt     UNDFND   UNDFD    26         4.2 
    14.35    47       101.54        2.22        2.19        1.65    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.65    48       164.51        2.49        1.51        1.68       sand to silty sand         70-80    40-42    39   UNDEFINED 
    14.95    49       152.04        2.63        1.73        1.70       sand to silty sand         70-80    40-42    36   UNDEFINED 
    15.25    50        69.46        2.04        2.94        1.73    sandy silt to clayey silt     UNDFND   UNDFD    27         4.4 
    15.55    51        20.03        0.77        3.86        1.76       silty clay to clay         UNDFND   UNDFD    13         1.1 
    15.85    52        16.37        0.56        3.40        1.79       silty clay to clay         UNDFND   UNDFD    10          .8 
    16.15    53        24.11        0.59        2.45        1.82    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    16.45    54        24.86        0.74        3.00        1.85    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.75    55        27.84        0.96        3.45        1.87    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
    17.05    56        23.07        0.77        3.32        1.90    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    17.35    57        26.92        1.02        3.77        1.93       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.65    58        27.28        1.22        4.46        1.96       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.95    59        27.34        1.06        3.87        1.99       silty clay to clay         UNDFND   UNDFD    17         1.5 
    18.25    60        47.30        1.78        3.76        2.02    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    18.55    61        58.08        2.45        4.22        2.04    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    18.85    62        57.96        2.67        4.60        2.07       silty clay to clay         UNDFND   UNDFD    37         3.6 
    19.20    63        38.89        1.81        4.65        2.10       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.50    64        29.78        1.36        4.55        2.13       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.80    65        26.42        1.23        4.64        2.16              clay                UNDFND   UNDFD    25         1.5 
    20.15    66        20.99        0.66        3.12        2.19    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    20.45    67        31.74        1.13        3.55        2.22    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    20.75    68        38.61        1.23        3.19        2.25    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
    21.05    69        19.40        0.48        2.46        2.28    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    21.35    70        37.11        2.24        6.05        2.31              clay                UNDFND   UNDFD    36         2.1 
    21.65    71        99.90        2.31        2.31        2.34    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    21.95    72        79.22        2.53        3.20        2.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.9 
    22.25    73        48.77        1.57        3.22        2.39    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    22.55    74       109.19        1.92        1.76        2.42    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    22.85    75        80.46        2.73        3.40        2.45    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    23.15    76       121.99        3.79        3.11        2.48    sandy silt to clayey silt     UNDFND   UNDFD    47         7.8 
    23.45    77       171.79        4.17        2.43        2.51    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    23.75    78       177.61        4.33        2.44        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79       118.99        3.60        3.03        2.56    sandy silt to clayey silt     UNDFND   UNDFD    46         7.6 
    24.35    80        36.24        1.39        3.84        2.59    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
     Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        25.95        0.75        2.91        2.62    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    24.95    82        55.24        1.38        2.50        2.65    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    25.25    83       108.52        2.42        2.23        2.68    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    25.60    84        56.21        2.06        3.67        2.71    clayey silt to silty clay     UNDFND   UNDFD    27         3.4 
    25.90    85        28.97        0.91        3.13        2.74    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    26.20    86        26.68        0.84        3.15        2.77    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    26.55    87        40.87        1.25        3.05        2.80    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    26.85    88        34.62        1.24        3.57        2.83    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    27.15    89       137.54        2.00        1.45        2.86       sand to silty sand         60-70    36-38    33   UNDEFINED 
    27.45    90       184.69        2.24        1.21        2.88       sand to silty sand         60-70    38-40    44   UNDEFINED 
    27.75    91       179.26        1.36        0.76        2.91              sand                60-70    38-40    34   UNDEFINED 
    28.05    92        51.73        1.67        3.23        2.94    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    28.35    93        82.15        2.86        3.48        2.97    sandy silt to clayey silt     UNDFND   UNDFD    31         5.1 
    28.65    94        92.36        3.38        3.65        3.00    sandy silt to clayey silt     UNDFND   UNDFD    35         5.7 
    28.95    95       160.64        3.96        2.46        3.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.25    96       150.37        3.35        2.23        3.05    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    29.55    97       165.04        3.19        1.93        3.08    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.85    98       211.39        4.25        2.01        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        59.70        2.26        3.79        3.14    clayey silt to silty clay     UNDFND   UNDFD    29         3.5 
    30.45   100        31.52        0.78        2.48        3.17    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    30.75   101        44.12        1.69        3.83        3.20    clayey silt to silty clay     UNDFND   UNDFD    21         2.5 
    31.05   102        37.28        1.77        4.76        3.22       silty clay to clay         UNDFND   UNDFD    24         2.0 
    31.35   103        95.97        3.26        3.39        3.25    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    31.65   104       317.74        5.55        1.75        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       207.20        5.86        2.83        3.31    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.30   106        81.40        2.84        3.49        3.34    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    32.60   107        49.13        1.37        2.80        3.37    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
 

Figure A
-19d



Figure A-20a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                       CPT Date   : 04/01/2008 
    On Site Loc: HOV Connector                              Cone Used  : 30 ton 
    Job No.    : CPT-08-003                                 Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       194.33        1.07        0.55        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       113.82        1.27        1.11        0.09       sand to silty sand           >90      >48    27   UNDEFINED 
     0.95     3        56.03        1.63        2.91        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        61.88        2.07        3.34        0.22    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
     1.55     5        46.25        1.21        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.85     6        67.11        1.84        2.74        0.33    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     2.15     7        97.86        2.93        3.00        0.39    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.45     8        52.21        1.11        2.12        0.45    sandy silt to clayey silt     UNDFND   UNDFD    20         3.4 
     2.75     9        14.50        0.39        2.69        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10        10.33        0.38        3.63        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11         9.85        0.42        4.30        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        23.30        0.62        2.64        0.64    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.95    13        45.75        0.75        1.65        0.67    silty sand to sandy silt      50-60    38-40    15   UNDEFINED 
     4.25    14        16.32        0.39        2.42        0.69    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     4.55    15        11.85        0.29        2.48        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16         9.10        0.29        3.14        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        10.43        0.33        3.14        0.78       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.45    18        13.44        0.33        2.43        0.81    clayey silt to silty clay     UNDFND   UNDFD     6          .8 
     5.75    19        10.57        0.38        3.60        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        15.08        0.48        3.15        0.86       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.40    21        19.81        0.53        2.66        0.89    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     6.70    22        24.65        0.60        2.44        0.93    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     7.00    23        17.45        0.62        3.57        0.95       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        18.51        0.48        2.60        0.98    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     7.65    25        32.58        1.08        3.31        1.02    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     7.95    26        46.32        0.94        2.02        1.04    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     8.25    27        54.56        1.04        1.91        1.07    silty sand to sandy silt      40-50    36-38    17   UNDEFINED 
     8.55    28        20.67        0.88        4.27        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        22.71        0.99        4.35        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        13.39        0.54        4.05        1.16              clay                UNDFND   UNDFD    13          .7 
     9.45    31        24.92        1.31        5.25        1.19              clay                UNDFND   UNDFD    24         1.5 
     9.75    32        35.11        1.37        3.91        1.21    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    10.05    33        50.18        1.17        2.33        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.35    34        32.32        1.44        4.45        1.27       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.65    35        95.00        2.33        2.45        1.30    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    10.95    36        79.01        2.32        2.94        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
    11.25    37        32.63        1.17        3.57        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        81.49        3.02        3.70        1.38    clayey silt to silty clay     UNDFND   UNDFD    39         5.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-20b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        40.60        1.68        4.13        1.41       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.15    40        15.50        0.68        4.39        1.44              clay                UNDFND   UNDFD    15          .8 
    12.45    41        20.46        0.93        4.55        1.47              clay                UNDFND   UNDFD    20         1.2 
    12.80    42       130.77        3.33        2.55        1.50    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    13.10    43       138.62        2.87        2.07        1.53    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    13.40    44       161.68        3.47        2.14        1.56    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    13.75    45       199.32        2.77        1.39        1.59       sand to silty sand         70-80    40-42    48   UNDEFINED 
    14.05    46        29.23        1.06        3.62        1.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.35    47       109.13        2.12        1.94        1.65    silty sand to sandy silt      60-70    38-40    35   UNDEFINED 
    14.65    48       181.84        3.07        1.69        1.68       sand to silty sand         70-80    40-42    44   UNDEFINED 
    14.95    49       156.24        3.03        1.94        1.70    silty sand to sandy silt      70-80    40-42    50   UNDEFINED 
    15.25    50        75.12        1.78        2.37        1.73    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    15.55    51        36.79        1.63        4.43        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        26.68        1.15        4.30        1.79       silty clay to clay         UNDFND   UNDFD    17         1.5 
    16.15    53        28.65        0.98        3.42        1.82    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    16.45    54        27.87        0.68        2.45        1.85    sandy silt to clayey silt     UNDFND   UNDFD    11         1.6 
    16.75    55        68.67        1.68        2.45        1.87    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    17.05    56        58.30        1.53        2.63        1.90    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    17.35    57        22.31        0.82        3.68        1.93       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.65    58        27.15        0.86        3.16        1.96    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    17.95    59        31.09        1.29        4.15        1.99       silty clay to clay         UNDFND   UNDFD    20         1.8 
    18.25    60        33.00        1.47        4.45        2.02       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.55    61        34.39        1.32        3.85        2.04    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    18.85    62        59.32        2.49        4.20        2.07    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    19.20    63       100.08        4.10        4.09        2.10    clayey silt to silty clay     UNDFND   UNDFD    48         6.4 
    19.50    64        60.03        2.58        4.30        2.13    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    19.80    65        62.52        2.93        4.69        2.16       silty clay to clay         UNDFND   UNDFD    40         3.9 
    20.15    66        45.80        2.27        4.96        2.19       silty clay to clay         UNDFND   UNDFD    29         2.7 
    20.45    67        39.51        2.08        5.25        2.22              clay                UNDFND   UNDFD    38         2.3 
    20.75    68        23.35        0.97        4.15        2.25       silty clay to clay         UNDFND   UNDFD    15         1.2 
    21.05    69        26.37        1.19        4.52        2.28              clay                UNDFND   UNDFD    25         1.4 
    21.35    70        29.19        1.47        5.02        2.31              clay                UNDFND   UNDFD    28         1.6 
    21.65    71        20.43        0.75        3.65        2.34       silty clay to clay         UNDFND   UNDFD    13         1.0 
    21.95    72        37.47        1.67        4.46        2.37       silty clay to clay         UNDFND   UNDFD    24         2.2 
    22.25    73        61.04        2.26        3.70        2.39    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    22.55    74        40.74        1.78        4.36        2.42       silty clay to clay         UNDFND   UNDFD    26         2.4 
    22.85    75       153.95        2.38        1.55        2.45       sand to silty sand         60-70    38-40    37   UNDEFINED 
    23.15    76       145.43        2.26        1.55        2.48       sand to silty sand         60-70    38-40    35   UNDEFINED 
    23.45    77        79.79        3.08        3.86        2.51    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    23.75    78       166.37        3.12        1.87        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79        86.63        2.13        2.46        2.56    sandy silt to clayey silt     UNDFND   UNDFD    33         5.4 
    24.35    80       121.85        2.70        2.22        2.59    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-20c



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        70.56        1.96        2.77        2.62    sandy silt to clayey silt     UNDFND   UNDFD    27         4.3 
    24.95    82        23.48        0.79        3.36        2.65    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    25.25    83        27.90        1.08        3.87        2.68       silty clay to clay         UNDFND   UNDFD    18         1.5 
    25.60    84       116.37        2.50        2.15        2.71    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    25.90    85        45.45        1.79        3.94        2.74    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.20    86        25.31        1.05        4.16        2.77       silty clay to clay         UNDFND   UNDFD    16         1.3 
    26.55    87        26.18        1.15        4.37        2.80       silty clay to clay         UNDFND   UNDFD    17         1.3 
    26.85    88        22.08        0.84        3.82        2.83       silty clay to clay         UNDFND   UNDFD    14         1.1 
    27.15    89        23.95        0.88        3.68        2.86       silty clay to clay         UNDFND   UNDFD    15         1.2 
    27.45    90        91.50        1.23        1.35        2.88       sand to silty sand         40-50    34-36    22   UNDEFINED 
    27.75    91        36.80        1.25        3.38        2.91    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    28.05    92        28.62        0.79        2.77        2.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    28.35    93        63.32        1.89        2.99        2.97    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    28.65    94       143.01        3.21        2.24        3.00    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    28.95    95       139.64        3.26        2.33        3.03    silty sand to sandy silt      60-70    36-38    45   UNDEFINED 
    29.25    96        77.29        3.22        4.16        3.05    clayey silt to silty clay     UNDFND   UNDFD    37         4.7 
    29.55    97       144.11        3.30        2.29        3.08    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    29.85    98       260.92        4.43        1.70        3.11       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    30.15    99       239.29        4.51        1.89        3.14       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.45   100        76.41        2.91        3.81        3.17    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    30.75   101        39.98        0.85        2.13        3.20    sandy silt to clayey silt     UNDFND   UNDFD    15         2.2 
    31.05   102        36.80        1.41        3.83        3.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    31.35   103       302.36        4.13        1.37        3.25              sand                80-90    40-42   >50   UNDEFINED 
    31.65   104       401.48        6.37        1.59        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       187.48        4.19        2.24        3.31    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    32.30   106        69.33        2.47        3.56        3.34    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    32.60   107       131.64        3.09        2.35        3.37    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.95   108        94.61        2.82        2.98        3.40    sandy silt to clayey silt     UNDFND   UNDFD    36         5.8 
    33.25   109       138.97        3.40        2.45        3.43    silty sand to sandy silt      50-60    36-38    44   UNDEFINED 
    33.55   110        48.16        1.68        3.48        3.46    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.85   111        96.45        3.23        3.35        3.49    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    34.15   112       167.98        4.29        2.56        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       154.78        3.87        2.50        3.55    silty sand to sandy silt      60-70    36-38    49   UNDEFINED 
    34.75   114       125.68        3.30        2.63        3.57    silty sand to sandy silt      50-60    34-36    40   UNDEFINED 
    35.05   115        37.68        1.39        3.70        3.60    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.35   116        35.49        1.27        3.57        3.63    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    35.65   117        37.17        1.41        3.78        3.66    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.95   118        43.23        1.66        3.84        3.69    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    36.25   119        48.24        1.79        3.72        3.72    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    36.55   120        40.35        1.31        3.23        3.74    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    36.85   121        44.49        1.56        3.52        3.77    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    37.15   122        49.84        1.64        3.29        3.80    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-20d



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       405.25        2.48        0.61        3.83      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    37.75   124       522.17        2.37        0.45        3.86      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    38.05   125       366.03        2.89        0.79        3.89              sand                80-90    40-42   >50   UNDEFINED 
    38.40   126        56.03        1.57        2.80        3.92    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    38.70   127        49.16        0.98        1.99        3.95    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    39.00   128       128.27        4.85        3.78        3.97    sandy silt to clayey silt     UNDFND   UNDFD    49         8.0 
    39.35   129       207.98        5.28        2.54        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.65   130        54.46        2.58        4.74        4.04       silty clay to clay         UNDFND   UNDFD    35         3.1 
    39.95   131       236.15        6.99        2.96        4.06    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.25   132       135.01        5.24        3.88        4.09     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    40.55   133        89.44        3.39        3.79        4.12    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    40.85   134       133.31        2.54        1.91        4.15    silty sand to sandy silt      50-60    34-36    43   UNDEFINED 
    41.15   135       356.55        3.44        0.97        4.18              sand                80-90    40-42   >50   UNDEFINED 
    41.45   136       364.45        4.41        1.21        4.21              sand                80-90    40-42   >50   UNDEFINED 
    41.75   137       111.47        3.66        3.28        4.23    sandy silt to clayey silt     UNDFND   UNDFD    43         6.8 
    42.05   138       163.59        4.57        2.80        4.26    silty sand to sandy silt      50-60    36-38   >50   UNDEFINED 
    42.35   139       249.43        5.82        2.33        4.29    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    42.65   140       236.17        3.79        1.60        4.32       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    42.95   141       244.78        4.13        1.69        4.35       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.25   142       151.12        5.28        3.49        4.38    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    43.55   143       230.25        6.98        3.03        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144        77.11        3.85        4.99        4.43   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.15   145       106.06        2.68        2.53        4.46    silty sand to sandy silt      40-50    32-34    34   UNDEFINED 
    44.45   146        89.20        2.17        2.44        4.49    silty sand to sandy silt      40-50    30-32    28   UNDEFINED 
    44.80   147        46.72        1.33        2.85        4.52    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    45.10   148        90.27        3.53        3.91        4.55    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    45.40   149       304.28        6.52        2.14        4.58       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-21a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-006                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 23.95013 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       162.45        0.77        0.48        0.03              sand                  >90      >48    31   UNDEFINED 
     0.60     2        76.38        0.63        0.82        0.09       sand to silty sand           >90      >48    18   UNDEFINED 
     0.95     3        63.52        1.49        2.35        0.15    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     1.25     4       113.90        2.86        2.51        0.22    silty sand to sandy silt        >90    46-48    36   UNDEFINED 
     1.55     5       115.30        2.51        2.17        0.28    silty sand to sandy silt      80-90    46-48    37   UNDEFINED 
     1.85     6        84.43        2.76        3.27        0.33    sandy silt to clayey silt     UNDFND   UNDFD    32         5.6 
     2.15     7        63.54        2.01        3.17        0.39    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     2.45     8        54.73        2.06        3.76        0.45    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     2.75     9        70.87        2.42        3.42        0.51    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     3.05    10        73.38        2.72        3.70        0.57    clayey silt to silty clay     UNDFND   UNDFD    35         4.8 
     3.35    11        54.98        1.90        3.46        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        56.38        1.52        2.69        0.69    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     3.95    13        53.42        2.17        4.07        0.75    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     4.25    14        63.43        2.72        4.28        0.81    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     4.55    15        73.86        2.10        2.84        0.87    sandy silt to clayey silt     UNDFND   UNDFD    28         4.8 
     4.85    16        62.42        2.22        3.56        0.93    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     5.15    17        65.35        2.18        3.34        0.98    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     5.45    18        42.04        1.86        4.43        1.04       silty clay to clay         UNDFND   UNDFD    27         2.7 
     5.75    19        31.71        1.28        4.04        1.10       silty clay to clay         UNDFND   UNDFD    20         2.0 
     6.05    20        48.78        1.96        4.01        1.16    clayey silt to silty clay     UNDFND   UNDFD    23         3.1 
     6.40    21       104.43        2.40        2.30        1.23    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     6.70    22        79.82        3.00        3.76        1.29    clayey silt to silty clay     UNDFND   UNDFD    38         5.2 
     7.00    23        42.95        2.00        4.65        1.35       silty clay to clay         UNDFND   UNDFD    27         2.7 
     7.35    24        23.52        0.94        3.99        1.41       silty clay to clay         UNDFND   UNDFD    15         1.4 
     7.65    25        14.30        0.67        4.67        1.46              clay                UNDFND   UNDFD    14          .8 
     7.95    26        14.61        0.79        5.38        1.48              clay                UNDFND   UNDFD    14          .8 
     8.25    27        28.39        0.61        2.15        1.51    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
     8.55    28        13.67        0.46        3.40        1.54       silty clay to clay         UNDFND   UNDFD     9          .8 
     8.85    29        13.23        0.54        4.12        1.57              clay                UNDFND   UNDFD    13          .7 
     9.15    30        10.79        0.47        4.38        1.60              clay                UNDFND   UNDFD    10          .6 
     9.45    31        10.52        0.39        3.68        1.63              clay                UNDFND   UNDFD    10          .5 
     9.75    32        13.07        0.41        3.11        1.65       silty clay to clay         UNDFND   UNDFD     8          .7 
    10.05    33        12.31        0.40        3.24        1.68       silty clay to clay         UNDFND   UNDFD     8          .6 
    10.35    34        14.68        0.41        2.81        1.71    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
    10.65    35        13.72        0.40        2.95        1.74       silty clay to clay         UNDFND   UNDFD     9          .7 
    10.95    36        14.96        0.45        3.03        1.77       silty clay to clay         UNDFND   UNDFD    10          .8 
    11.25    37        16.01        0.53        3.31        1.80       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        11.83        0.26        2.20        1.82    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.63        0.45        2.55        1.85    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
    12.15    40        22.52        0.77        3.43        1.88    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        27.99        1.43        5.13        1.91              clay                UNDFND   UNDFD    27         1.7 
    12.80    42        29.48        0.96        3.27        1.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        17.73        0.83        4.67        1.97              clay                UNDFND   UNDFD    17         1.0 
    13.40    44        24.24        1.32        5.42        2.00              clay                UNDFND   UNDFD    23         1.4 
    13.75    45        55.41        1.62        2.93        2.03    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    14.05    46        64.79        1.58        2.43        2.06    sandy silt to clayey silt     UNDFND   UNDFD    25         4.1 
    14.35    47        29.69        1.21        4.07        2.09       silty clay to clay         UNDFND   UNDFD    19         1.7 
    14.65    48        32.38        1.44        4.44        2.12       silty clay to clay         UNDFND   UNDFD    21         1.9 
    14.95    49        52.70        1.67        3.17        2.14    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    15.25    50        32.61        1.01        3.10        2.17    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    15.55    51        22.71        0.93        4.11        2.20       silty clay to clay         UNDFND   UNDFD    15         1.3 
    15.85    52        47.86        2.26        4.73        2.23       silty clay to clay         UNDFND   UNDFD    31         2.9 
    16.15    53        47.63        2.28        4.79        2.26       silty clay to clay         UNDFND   UNDFD    30         2.9 
    16.45    54        18.02        0.82        4.52        2.29              clay                UNDFND   UNDFD    17          .9 
    16.75    55        21.24        1.11        5.21        2.31              clay                UNDFND   UNDFD    20         1.1 
    17.05    56       120.80        3.63        3.01        2.34    sandy silt to clayey silt     UNDFND   UNDFD    46         7.8 
    17.35    57       195.95        4.16        2.12        2.37    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    17.65    58       227.67        4.46        1.96        2.40       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    17.95    59       242.58        3.71        1.53        2.43       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    18.25    60       144.72        2.54        1.75        2.46       sand to silty sand         60-70    38-40    35   UNDEFINED 
    18.55    61        32.52        1.34        4.12        2.48       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.85    62        92.90        2.38        2.56        2.51    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    19.20    63        94.62        2.15        2.27        2.54    silty sand to sandy silt      50-60    36-38    30   UNDEFINED 
    19.50    64        82.54        2.00        2.42        2.57    sandy silt to clayey silt     UNDFND   UNDFD    32         5.2 
    19.80    65       126.10        2.42        1.92        2.60    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.15    66       104.68        2.48        2.37        2.63    silty sand to sandy silt      50-60    36-38    33   UNDEFINED 
    20.45    67        35.75        1.52        4.24        2.66       silty clay to clay         UNDFND   UNDFD    23         2.1 
    20.75    68        29.61        1.56        5.27        2.69              clay                UNDFND   UNDFD    28         1.7 
    21.05    69        19.51        0.76        3.91        2.72       silty clay to clay         UNDFND   UNDFD    12         1.0 
    21.35    70        51.59        2.44        4.73        2.75       silty clay to clay         UNDFND   UNDFD    33         3.1 
    21.65    71       183.98        4.92        2.67        2.78    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       284.59        4.66        1.64        2.81       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.25    73       178.65        2.05        1.15        2.83       sand to silty sand         60-70    38-40    43   UNDEFINED 
    22.55    74        37.16        1.16        3.11        2.86    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    22.85    75        32.94        1.51        4.59        2.89       silty clay to clay         UNDFND   UNDFD    21         1.8 
    23.15    76        30.33        1.31        4.33        2.92       silty clay to clay         UNDFND   UNDFD    19         1.7 
    23.45    77        40.64        2.27        5.57        2.95              clay                UNDFND   UNDFD    39         2.4 
    23.75    78        49.14        2.50        5.08        2.98              clay                UNDFND   UNDFD    47         2.9 
    24.05    79        58.91        2.43        4.12        3.00    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    24.35    80        46.35        2.11        4.55        3.03       silty clay to clay         UNDFND   UNDFD    30         2.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        43.88        2.01        4.57        3.06       silty clay to clay         UNDFND   UNDFD    28         2.6 
    24.95    82        49.09        2.41        4.90        3.09       silty clay to clay         UNDFND   UNDFD    31         2.9 
    25.25    83        41.14        2.00        4.87        3.12       silty clay to clay         UNDFND   UNDFD    26         2.4 
    25.60    84        45.40        2.28        5.01        3.15              clay                UNDFND   UNDFD    43         2.6 
    25.90    85        35.27        1.95        5.52        3.18              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        29.36        1.41        4.82        3.21              clay                UNDFND   UNDFD    28         1.6 
    26.55    87        27.94        1.59        5.70        3.24              clay                UNDFND   UNDFD    27         1.5 
    26.85    88        36.55        2.29        6.28        3.27              clay                UNDFND   UNDFD    35         2.0 
    27.15    89       144.06        2.95        2.05        3.30    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    27.45    90       276.73        2.43        0.88        3.32              sand                70-80    40-42   >50   UNDEFINED 
    27.75    91       155.74        5.46        3.51        3.35    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.0 
    28.05    92       162.70        4.92        3.03        3.38    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       224.38        5.18        2.31        3.41    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    28.65    94       156.75        5.65        3.60        3.44     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    28.95    95       316.45        7.30        2.31        3.47    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    29.25    96       221.44        5.16        2.33        3.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    29.55    97       292.69        6.53        2.23        3.52       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    29.85    98       304.81        7.81        2.56        3.55    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    30.15    99       185.34        5.18        2.80        3.58    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100       172.86        4.09        2.37        3.61    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.75   101        72.03        2.46        3.42        3.64    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    31.05   102        45.82        1.71        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    31.35   103       145.21        2.81        1.93        3.69    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    31.65   104       129.56        3.25        2.51        3.72    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    32.00   105       106.14        3.35        3.16        3.75    sandy silt to clayey silt     UNDFND   UNDFD    41         6.6 
    32.30   106        33.99        1.49        4.39        3.78       silty clay to clay         UNDFND   UNDFD    22         1.8 
    32.60   107        27.13        1.05        3.88        3.81       silty clay to clay         UNDFND   UNDFD    17         1.3 
    32.95   108        24.39        0.93        3.79        3.84       silty clay to clay         UNDFND   UNDFD    16         1.1 
    33.25   109        24.87        0.93        3.75        3.87       silty clay to clay         UNDFND   UNDFD    16         1.2 
    33.55   110        27.90        1.14        4.09        3.90       silty clay to clay         UNDFND   UNDFD    18         1.4 
    33.85   111        31.44        0.89        2.82        3.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    34.15   112        40.50        1.37        3.38        3.96    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    34.45   113       149.32        3.39        2.27        3.99    silty sand to sandy silt      50-60    36-38    48   UNDEFINED 
    34.75   114       195.25        4.02        2.06        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       184.39        3.78        2.05        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.35   116       178.86        3.01        1.68        4.07       sand to silty sand         60-70    36-38    43   UNDEFINED 
    35.65   117       166.93        4.09        2.45        4.10    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       293.52        6.35        2.16        4.13       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    36.25   119       203.09        2.92        1.44        4.16       sand to silty sand         60-70    36-38    49   UNDEFINED 
    36.55   120        89.66        2.95        3.29        4.18    sandy silt to clayey silt     UNDFND   UNDFD    34         5.5 
    36.85   121       284.22        2.34        0.82        4.21              sand                70-80    38-40   >50   UNDEFINED 
    37.15   122        36.08        1.23        3.42        4.24    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       101.45        3.10        3.05        4.27    sandy silt to clayey silt     UNDFND   UNDFD    39         6.2 
    37.75   124       194.66        3.85        1.98        4.30    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.05   125        83.68        4.24        5.07        4.33   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       220.43        4.73        2.14        4.36    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.70   127        46.37        1.29        2.78        4.39    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    39.00   128       205.41        4.99        2.43        4.42    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.35   129       242.22        5.49        2.27        4.45    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    39.65   130        78.54        4.06        5.17        4.48   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        98.93        3.91        3.96        4.50    clayey silt to silty clay     UNDFND   UNDFD    47         6.0 
    40.25   132       241.09        5.40        2.24        4.53    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    40.55   133       283.46        6.92        2.44        4.56    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.85   134       243.92        6.92        2.84        4.59    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    41.15   135        99.59        2.95        2.96        4.62    sandy silt to clayey silt     UNDFND   UNDFD    38         6.1 
    41.45   136        48.78        1.29        2.65        4.65    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    41.75   137        46.78        1.61        3.44        4.67    clayey silt to silty clay     UNDFND   UNDFD    22         2.5 
    42.05   138        37.42        1.22        3.27        4.70    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    42.35   139        41.42        1.36        3.29        4.73    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    42.65   140        56.91        1.74        3.07        4.76    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
    42.95   141        53.32        1.97        3.70        4.79    clayey silt to silty clay     UNDFND   UNDFD    26         2.9 
    43.25   142       121.91        5.49        4.51        4.82   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        62.84        3.38        5.37        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.85   144        44.82        1.97        4.39        4.87       silty clay to clay         UNDFND   UNDFD    29         2.4 
    44.15   145        47.98        1.57        3.26        4.90    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    44.45   146        39.48        1.21        3.06        4.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.0 
    44.80   147        42.47        1.55        3.65        4.96    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    45.10   148        49.22        1.82        3.70        4.99    clayey silt to silty clay     UNDFND   UNDFD    24         2.6 
    45.40   149        61.08        2.67        4.37        5.02    clayey silt to silty clay     UNDFND   UNDFD    29         3.4 
    45.75   150       144.76        2.88        1.99        5.05    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-22a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   :03/28/2008 
    On Site Loc: HOV Connector                             Cone Used  :30 ton 
    Job No.    : CPT-08-007                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       216.40        0.96        0.45        0.03              sand                  >90      >48    41   UNDEFINED 
     0.60     2       148.05        1.98        1.34        0.09       sand to silty sand           >90      >48    35   UNDEFINED 
     0.95     3        36.63        1.61        4.41        0.15       silty clay to clay         UNDFND   UNDFD    23         2.4 
     1.25     4        33.72        1.28        3.79        0.22    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     1.55     5        64.49        1.68        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.85     6        33.60        0.75        2.22        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     2.15     7        18.31        0.61        3.34        0.39    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     2.45     8         9.44        0.34        3.64        0.45              clay                UNDFND   UNDFD     9          .5 
     2.75     9        31.55        0.69        2.20        0.51    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     3.05    10        72.20        1.06        1.46        0.57    silty sand to sandy silt      60-70    42-44    23   UNDEFINED 
     3.35    11        64.99        0.86        1.32        0.61    silty sand to sandy silt      60-70    40-42    21   UNDEFINED 
     3.65    12        11.54        0.42        3.62        0.64              clay                UNDFND   UNDFD    11          .7 
     3.95    13         8.86        0.32        3.62        0.67              clay                UNDFND   UNDFD     8          .5 
     4.25    14        10.13        0.32        3.12        0.69       silty clay to clay         UNDFND   UNDFD     6          .6 
     4.55    15        15.04        0.48        3.21        0.72       silty clay to clay         UNDFND   UNDFD    10          .9 
     4.85    16        11.13        0.43        3.88        0.75              clay                UNDFND   UNDFD    11          .6 
     5.15    17        13.23        0.46        3.47        0.78       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.45    18        13.02        0.42        3.24        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19        14.38        0.64        4.45        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        39.97        1.00        2.49        0.86    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     6.40    21        52.08        1.27        2.44        0.89    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
     6.70    22        15.80        0.47        2.97        0.93    clayey silt to silty clay     UNDFND   UNDFD     8          .9 
     7.00    23        15.40        0.37        2.40        0.95    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     7.35    24        33.74        1.09        3.22        0.98    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     7.65    25        46.17        1.13        2.44        1.02    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     7.95    26        16.16        0.72        4.48        1.04              clay                UNDFND   UNDFD    15          .9 
     8.25    27        17.66        1.02        5.79        1.07              clay                UNDFND   UNDFD    17         1.0 
     8.55    28        20.56        1.25        6.08        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        45.96        1.48        3.22        1.13    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.15    30        84.14        1.39        1.65        1.16    silty sand to sandy silt      50-60    38-40    27   UNDEFINED 
     9.45    31        18.11        0.61        3.39        1.19    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
     9.75    32        28.07        0.69        2.46        1.21    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
    10.05    33       121.53        1.87        1.54        1.24       sand to silty sand         60-70    40-42    29   UNDEFINED 
    10.35    34       162.61        2.22        1.37        1.27       sand to silty sand         70-80    42-44    39   UNDEFINED 
    10.65    35        82.46        1.50        1.82        1.30    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    10.95    36        18.02        0.51        2.83        1.33    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    11.25    37        14.18        0.44        3.09        1.36       silty clay to clay         UNDFND   UNDFD     9          .7 
    11.55    38        22.16        0.78        3.51        1.38    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.90        2.08        3.59        1.41    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    12.15    40        18.74        0.61        3.27        1.44    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    12.45    41        82.92        1.54        1.86        1.47    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    12.80    42        60.95        1.26        2.07        1.50    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    13.10    43        18.19        0.72        3.96        1.53       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.40    44        27.22        1.09        4.01        1.56       silty clay to clay         UNDFND   UNDFD    17         1.6 
    13.75    45        22.13        0.96        4.33        1.59              clay                UNDFND   UNDFD    21         1.2 
    14.05    46        58.74        1.44        2.45        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.35    47        77.98        1.64        2.11        1.65    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    14.65    48        72.15        1.76        2.43        1.68    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    14.95    49        62.49        1.51        2.42        1.70    sandy silt to clayey silt     UNDFND   UNDFD    24         3.9 
    15.25    50        25.22        1.09        4.32        1.73       silty clay to clay         UNDFND   UNDFD    16         1.4 
    15.55    51        36.25        1.53        4.22        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        51.84        2.38        4.59        1.79       silty clay to clay         UNDFND   UNDFD    33         3.2 
    16.15    53       107.86        2.72        2.52        1.82    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    16.45    54       202.76        3.78        1.87        1.85       sand to silty sand         70-80    40-42    49   UNDEFINED 
    16.75    55       138.33        2.65        1.92        1.87    silty sand to sandy silt      60-70    38-40    44   UNDEFINED 
    17.05    56       100.37        2.43        2.42        1.90    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    17.35    57        25.59        1.26        4.94        1.93              clay                UNDFND   UNDFD    25         1.4 
    17.65    58        34.30        1.82        5.31        1.96              clay                UNDFND   UNDFD    33         2.0 
    17.95    59        39.10        1.73        4.42        1.99       silty clay to clay         UNDFND   UNDFD    25         2.3 
    18.25    60        38.65        1.56        4.03        2.02    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    18.55    61        34.27        1.50        4.37        2.04       silty clay to clay         UNDFND   UNDFD    22         2.0 
    18.85    62        25.51        1.25        4.89        2.07              clay                UNDFND   UNDFD    24         1.4 
    19.20    63        23.04        0.85        3.71        2.10       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        44.90        1.96        4.37        2.13       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.80    65        50.87        2.44        4.79        2.16       silty clay to clay         UNDFND   UNDFD    32         3.1 
    20.15    66        37.85        1.98        5.22        2.19              clay                UNDFND   UNDFD    36         2.2 
    20.45    67        28.16        1.29        4.58        2.22              clay                UNDFND   UNDFD    27         1.6 
    20.75    68        42.73        2.05        4.80        2.25       silty clay to clay         UNDFND   UNDFD    27         2.5 
    21.05    69        31.04        1.80        5.81        2.28              clay                UNDFND   UNDFD    30         1.7 
    21.35    70        27.73        1.31        4.73        2.31              clay                UNDFND   UNDFD    27         1.5 
    21.65    71        26.57        1.33        4.99        2.34              clay                UNDFND   UNDFD    25         1.4 
    21.95    72        21.70        0.81        3.75        2.37       silty clay to clay         UNDFND   UNDFD    14         1.1 
    22.25    73        30.80        1.36        4.41        2.39       silty clay to clay         UNDFND   UNDFD    20         1.7 
    22.55    74        95.42        3.88        4.06        2.42    clayey silt to silty clay     UNDFND   UNDFD    46         6.0 
    22.85    75        63.37        2.47        3.90        2.45    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    23.15    76       196.07        2.70        1.38        2.48       sand to silty sand         70-80    40-42    47   UNDEFINED 
    23.45    77       239.29        4.55        1.90        2.51       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    23.75    78       255.20        2.71        1.06        2.54              sand                80-90    40-42    49   UNDEFINED 
    24.05    79       158.51        3.65        2.30        2.56    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80       149.73        2.50        1.67        2.59       sand to silty sand         60-70    38-40    36   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       103.90        3.48        3.35        2.62    sandy silt to clayey silt     UNDFND   UNDFD    40         6.6 
    24.95    82       226.47        5.02        2.22        2.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    25.25    83       233.29        4.22        1.81        2.68       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    25.60    84       190.99        5.45        2.86        2.71    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    25.90    85       225.64        5.62        2.49        2.74    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    26.20    86        93.86        3.01        3.20        2.77    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    26.55    87        40.37        1.25        3.11        2.80    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    26.85    88        41.22        0.99        2.41        2.83    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    27.15    89       133.06        2.15        1.62        2.86       sand to silty sand         50-60    36-38    32   UNDEFINED 
    27.45    90       100.53        2.07        2.06        2.88    silty sand to sandy silt      50-60    34-36    32   UNDEFINED 
    27.75    91        57.92        1.80        3.11        2.91    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    28.05    92        37.83        1.33        3.52        2.94    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    28.35    93        23.96        0.86        3.60        2.97    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    28.65    94        23.41        0.89        3.79        3.00       silty clay to clay         UNDFND   UNDFD    15         1.1 
    28.95    95        23.63        0.81        3.44        3.03    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    29.25    96        22.55        0.82        3.64        3.05       silty clay to clay         UNDFND   UNDFD    14         1.1 
    29.55    97        21.59        0.88        4.06        3.08       silty clay to clay         UNDFND   UNDFD    14         1.0 
    29.85    98        22.18        0.77        3.45        3.11    clayey silt to silty clay     UNDFND   UNDFD    11         1.0 
    30.15    99        37.59        1.04        2.77        3.14    sandy silt to clayey silt     UNDFND   UNDFD    14         2.1 
    30.45   100       106.00        2.43        2.29        3.17    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    30.75   101       114.31        3.36        2.94        3.20    sandy silt to clayey silt     UNDFND   UNDFD    44         7.2 
    31.05   102       139.99        2.63        1.88        3.22    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.35   103       112.41        3.46        3.08        3.25    sandy silt to clayey silt     UNDFND   UNDFD    43         7.0 
    31.65   104       148.84        2.83        1.90        3.28    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    32.00   105       128.25        3.49        2.72        3.31    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-23a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/01/2008 
    On Site Loc: CPT-08-008                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 30.83989 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       317.32        3.23        1.02        0.03              sand                  >90    UNDFD   >50   UNDEFINED 
     0.60     2       284.69        3.39        1.19        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       174.65        3.27        1.87        0.15       sand to silty sand           >90      >48    42   UNDEFINED 
     1.25     4       106.28        2.30        2.16        0.22    silty sand to sandy silt        >90    46-48    34   UNDEFINED 
     1.55     5        55.47        1.86        3.36        0.28    clayey silt to silty clay     UNDFND   UNDFD    27         3.6 
     1.85     6       102.04        3.91        3.83        0.33    clayey silt to silty clay     UNDFND   UNDFD    49         6.7 
     2.15     7       109.15        3.36        3.08        0.39    sandy silt to clayey silt     UNDFND   UNDFD    42         7.2 
     2.45     8        97.11        3.13        3.22        0.45    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.75     9       129.81        3.40        2.62        0.51    silty sand to sandy silt      80-90    44-46    41   UNDEFINED 
     3.05    10       111.34        2.96        2.66        0.57    sandy silt to clayey silt     UNDFND   UNDFD    43         7.3 
     3.35    11        55.24        2.33        4.22        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        49.76        2.17        4.35        0.69       silty clay to clay         UNDFND   UNDFD    32         3.2 
     3.95    13        96.84        2.55        2.63        0.75    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     4.25    14        43.32        2.14        4.94        0.81              clay                UNDFND   UNDFD    41         2.8 
     4.55    15        29.77        1.42        4.78        0.87              clay                UNDFND   UNDFD    29         1.9 
     4.85    16       103.20        2.55        2.47        0.93    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.15    17       104.66        2.36        2.26        0.98    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.45    18        50.64        1.80        3.55        1.04    clayey silt to silty clay     UNDFND   UNDFD    24         3.3 
     5.75    19        79.14        1.87        2.36        1.10    sandy silt to clayey silt     UNDFND   UNDFD    30         5.2 
     6.05    20        45.48        1.82        4.00        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.40    21        23.42        0.99        4.22        1.23       silty clay to clay         UNDFND   UNDFD    15         1.4 
     6.70    22        19.08        0.89        4.66        1.29              clay                UNDFND   UNDFD    18         1.1 
     7.00    23        18.32        0.95        5.20        1.35              clay                UNDFND   UNDFD    18         1.1 
     7.35    24        22.28        1.16        5.19        1.41              clay                UNDFND   UNDFD    21         1.3 
     7.65    25        29.23        1.46        5.01        1.48              clay                UNDFND   UNDFD    28         1.8 
     7.95    26        21.33        1.29        6.07        1.54              clay                UNDFND   UNDFD    20         1.3 
     8.25    27        47.64        2.14        4.50        1.59       silty clay to clay         UNDFND   UNDFD    30         3.0 
     8.55    28       221.16        2.65        1.20        1.65              sand                80-90    42-44    42   UNDEFINED 
     8.85    29        39.56        1.59        4.02        1.71    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.15    30        35.53        1.19        3.36        1.77    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
     9.45    31        24.82        0.88        3.55        1.83    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     9.75    32        42.57        1.26        2.95        1.87    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.05    33        90.03        1.63        1.81        1.90    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    10.35    34        42.78        1.27        2.96        1.93    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.65    35        12.07        0.61        5.04        1.95              clay                UNDFND   UNDFD    12          .6 
    10.95    36        14.80        0.66        4.43        1.98              clay                UNDFND   UNDFD    14          .8 
    11.25    37        10.69        0.50        4.69        2.01              clay                UNDFND   UNDFD    10          .5 
    11.55    38         9.83        0.44        4.44        2.04              clay                UNDFND   UNDFD     9          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        12.25        0.54        4.44        2.07              clay                UNDFND   UNDFD    12          .6 
    12.15    40        22.75        1.01        4.45        2.10              clay                UNDFND   UNDFD    22         1.3 
    12.45    41        14.68        0.63        4.27        2.12              clay                UNDFND   UNDFD    14          .8 
    12.80    42        12.86        0.56        4.32        2.15              clay                UNDFND   UNDFD    12          .6 
    13.10    43        14.12        0.58        4.09        2.19              clay                UNDFND   UNDFD    14          .7 
    13.40    44        13.63        0.50        3.65        2.21       silty clay to clay         UNDFND   UNDFD     9          .7 
    13.75    45        17.72        0.69        3.89        2.24       silty clay to clay         UNDFND   UNDFD    11         1.0 
    14.05    46        19.72        0.86        4.35        2.27              clay                UNDFND   UNDFD    19         1.1 
    14.35    47        20.11        0.91        4.52        2.30              clay                UNDFND   UNDFD    19         1.1 
    14.65    48        55.24        1.26        2.28        2.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.4 
    14.95    49        48.93        1.49        3.04        2.36    sandy silt to clayey silt     UNDFND   UNDFD    19         3.0 
    15.25    50        24.62        1.53        6.20        2.39              clay                UNDFND   UNDFD    24         1.4 
    15.55    51        28.65        1.48        5.15        2.42              clay                UNDFND   UNDFD    27         1.7 
    15.85    52        46.69        1.58        3.39        2.44    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
    16.15    53        42.68        1.80        4.21        2.47       silty clay to clay         UNDFND   UNDFD    27         2.6 
    16.45    54        35.11        1.46        4.17        2.50       silty clay to clay         UNDFND   UNDFD    22         2.1 
    16.75    55        51.15        1.43        2.79        2.53    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    17.05    56        77.09        1.67        2.16        2.56    silty sand to sandy silt      40-50    34-36    25   UNDEFINED 
    17.35    57        75.95        1.93        2.54        2.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    17.65    58        29.92        1.41        4.70        2.61              clay                UNDFND   UNDFD    29         1.7 
    17.95    59        33.00        1.79        5.42        2.64              clay                UNDFND   UNDFD    32         1.9 
    18.25    60        62.66        2.61        4.16        2.67    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    18.55    61        18.58        1.01        5.45        2.70              clay                UNDFND   UNDFD    18          .9 
    18.85    62        45.21        2.05        4.54        2.73       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.20    63       158.20        3.51        2.22        2.76    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    19.50    64       152.38        4.01        2.63        2.79    silty sand to sandy silt      60-70    38-40    49   UNDEFINED 
    19.80    65       229.45        4.96        2.16        2.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    20.15    66       126.43        3.42        2.71        2.85    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.45    67        37.10        1.83        4.94        2.88              clay                UNDFND   UNDFD    36         2.2 
    20.75    68       171.97        4.77        2.77        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.05    69       229.56        6.06        2.64        2.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    21.35    70       188.98        5.27        2.79        2.96    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.65    71       166.90        4.70        2.81        2.99    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       136.64        4.43        3.25        3.02    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    22.25    73        39.86        2.33        5.84        3.05              clay                UNDFND   UNDFD    38         2.3 
    22.55    74        34.00        2.05        6.03        3.08              clay                UNDFND   UNDFD    33         1.9 
    22.85    75        59.66        2.21        3.71        3.11    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    23.15    76       160.88        3.05        1.89        3.13    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.45    77       169.77        4.07        2.40        3.16    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.75    78       203.90        5.53        2.71        3.19    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    24.05    79       181.16        5.03        2.77        3.22    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80        36.69        1.77        4.82        3.25              clay                UNDFND   UNDFD    35         2.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        28.63        1.36        4.73        3.28              clay                UNDFND   UNDFD    27         1.5 
    24.95    82        29.79        1.24        4.16        3.30       silty clay to clay         UNDFND   UNDFD    19         1.6 
    25.25    83        36.03        1.65        4.58        3.33       silty clay to clay         UNDFND   UNDFD    23         2.0 
    25.60    84        32.99        1.63        4.93        3.36              clay                UNDFND   UNDFD    32         1.8 
    25.90    85        26.08        1.38        5.31        3.39              clay                UNDFND   UNDFD    25         1.4 
    26.20    86        28.70        1.63        5.66        3.42              clay                UNDFND   UNDFD    27         1.5 
    26.55    87        26.79        1.45        5.41        3.45              clay                UNDFND   UNDFD    26         1.4 
    26.85    88        27.43        1.55        5.64        3.48              clay                UNDFND   UNDFD    26         1.4 
    27.15    89        24.58        1.33        5.41        3.51              clay                UNDFND   UNDFD    24         1.2 
    27.45    90        30.17        1.56        5.19        3.54              clay                UNDFND   UNDFD    29         1.6 
    27.75    91        19.23        1.02        5.32        3.57              clay                UNDFND   UNDFD    18          .9 
    28.05    92        29.02        1.14        3.94        3.60       silty clay to clay         UNDFND   UNDFD    19         1.5 
    28.35    93       105.53        1.62        1.54        3.62       sand to silty sand         40-50    34-36    25   UNDEFINED 
    28.65    94        30.76        1.39        4.51        3.65       silty clay to clay         UNDFND   UNDFD    20         1.6 
    28.95    95        91.03        2.02        2.22        3.68    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    29.25    96        49.59        2.27        4.58        3.71       silty clay to clay         UNDFND   UNDFD    32         2.9 
    29.55    97        32.21        2.01        6.24        3.74              clay                UNDFND   UNDFD    31         1.7 
    29.85    98        25.46        1.50        5.87        3.77              clay                UNDFND   UNDFD    24         1.3 
    30.15    99        24.99        1.00        3.98        3.79       silty clay to clay         UNDFND   UNDFD    16         1.2 
    30.45   100        57.94        1.52        2.63        3.82    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    30.75   101       182.64        3.08        1.69        3.85       sand to silty sand         60-70    36-38    44   UNDEFINED 
    31.05   102       304.83        2.25        0.74        3.88              sand                70-80    38-40   >50   UNDEFINED 
    31.35   103       191.91        3.15        1.64        3.91       sand to silty sand         60-70    36-38    46   UNDEFINED 
    31.65   104       309.81        7.76        2.51        3.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.00   105       132.49        5.06        3.82        3.97    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    32.30   106       261.51        4.25        1.63        4.00       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    32.60   107       180.06        3.81        2.11        4.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    32.95   108        92.84        2.93        3.15        4.06    sandy silt to clayey silt     UNDFND   UNDFD    36         5.7 
    33.25   109       143.35        3.24        2.26        4.09    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
    33.55   110        37.99        1.65        4.34        4.12       silty clay to clay         UNDFND   UNDFD    24         2.0 
    33.85   111        84.92        2.33        2.75        4.14    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    34.15   112       195.34        4.57        2.34        4.17    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       134.08        3.88        2.90        4.20    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    34.75   114        68.75        2.67        3.89        4.23    clayey silt to silty clay     UNDFND   UNDFD    33         4.1 
    35.05   115        31.48        1.18        3.75        4.26    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    35.35   116        27.43        0.99        3.61        4.29    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.65   117        26.74        0.97        3.62        4.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.95   118        28.14        1.12        3.98        4.34       silty clay to clay         UNDFND   UNDFD    18         1.4 
    36.25   119        25.84        0.90        3.47        4.37    clayey silt to silty clay     UNDFND   UNDFD    12         1.2 
    36.55   120        33.59        1.22        3.65        4.40    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    36.85   121        53.41        1.86        3.48        4.43    clayey silt to silty clay     UNDFND   UNDFD    26         3.0 
    37.15   122       177.85        3.50        1.97        4.46    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       184.03        4.24        2.31        4.48    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.75   124       147.66        4.37        2.96        4.51    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.3 
    38.05   125       188.81        4.20        2.22        4.54    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.40   126       279.50        7.41        2.65        4.57    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    38.70   127       236.16        6.36        2.69        4.60    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.00   128       165.57        6.23        3.76        4.63     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       372.47        2.81        0.75        4.66      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    39.65   130       109.59        2.43        2.22        4.69    silty sand to sandy silt      40-50    32-34    35   UNDEFINED 
    39.95   131       181.83        4.81        2.64        4.72    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    40.25   132       367.72        4.34        1.18        4.75              sand                80-90    38-40   >50   UNDEFINED 
    40.55   133       372.43        6.20        1.66        4.78       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    40.85   134       356.93        5.62        1.58        4.80       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    41.15   135       235.11        4.02        1.71        4.83       sand to silty sand         60-70    36-38   >50   UNDEFINED 
    41.45   136       115.16        3.79        3.29        4.86    sandy silt to clayey silt     UNDFND   UNDFD    44         7.1 
    41.75   137       106.79        6.18        5.79        4.89   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138       181.15        4.74        2.61        4.92    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.35   139        65.23        3.56        5.45        4.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.65   140       225.04        6.72        2.99        4.97    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.95   141       235.00        7.51        3.20        5.00     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    43.25   142       267.68        5.61        2.10        5.03       sand to silty sand         70-80    36-38   >50   UNDEFINED 
    43.55   143       155.70        4.77        3.06        5.06    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.8 
    43.85   144       140.77        4.76        3.38        5.09    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    44.15   145        41.24        2.02        4.89        5.12              clay                UNDFND   UNDFD    40         2.1 
    44.45   146        37.43        1.46        3.90        5.14    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    44.80   147        36.25        1.47        4.06        5.18       silty clay to clay         UNDFND   UNDFD    23         1.8 
    45.10   148        65.19        2.24        3.44        5.21    clayey silt to silty clay     UNDFND   UNDFD    31         3.7 
    45.40   149        40.22        1.12        2.78        5.23    sandy silt to clayey silt     UNDFND   UNDFD    15         2.0 
    45.75   150        66.48        1.28        1.93        5.27    silty sand to sandy silt        <40      <30    21   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-24a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-009                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       176.67        1.34        0.76        0.03              sand                  >90      >48    34   UNDEFINED 
     0.60     2       110.06        1.54        1.40        0.09       sand to silty sand           >90      >48    26   UNDEFINED 
     0.95     3        22.26        0.92        4.15        0.15       silty clay to clay         UNDFND   UNDFD    14         1.4 
     1.25     4        38.08        1.47        3.86        0.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.5 
     1.55     5        24.56        0.72        2.93        0.28    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     1.85     6        20.87        0.82        3.92        0.33       silty clay to clay         UNDFND   UNDFD    13         1.3 
     2.15     7        14.98        0.61        4.09        0.39              clay                UNDFND   UNDFD    14          .9 
     2.45     8        49.86        0.76        1.53        0.45    silty sand to sandy silt      50-60    40-42    16   UNDEFINED 
     2.75     9        18.88        0.39        2.08        0.51    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     3.05    10        18.26        0.78        4.29        0.57              clay                UNDFND   UNDFD    17         1.1 
     3.35    11        23.79        0.87        3.67        0.61       silty clay to clay         UNDFND   UNDFD    15         1.5 
     3.65    12        56.98        0.72        1.26        0.64    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.95    13        77.32        0.97        1.25        0.67    silty sand to sandy silt      60-70    40-42    25   UNDEFINED 
     4.25    14        49.19        0.71        1.44        0.69    silty sand to sandy silt      50-60    38-40    16   UNDEFINED 
     4.55    15        10.70        0.27        2.52        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16         9.98        0.34        3.45        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17         9.53        0.38        4.04        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         7.31        0.31        4.30        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         8.33        0.34        4.09        0.84              clay                UNDFND   UNDFD     8          .4 
     6.05    20        12.40        0.63        5.05        0.86              clay                UNDFND   UNDFD    12          .7 
     6.40    21        10.39        0.38        3.68        0.89              clay                UNDFND   UNDFD    10          .6 
     6.70    22        12.52        0.52        4.17        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        14.35        0.67        4.70        0.95              clay                UNDFND   UNDFD    14          .8 
     7.35    24        14.78        0.48        3.25        0.98       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.65    25        12.39        0.33        2.65        1.02    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     7.95    26        13.31        0.52        3.90        1.04              clay                UNDFND   UNDFD    13          .7 
     8.25    27        34.75        1.37        3.94        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
     8.55    28        53.92        2.35        4.35        1.10       silty clay to clay         UNDFND   UNDFD    34         3.4 
     8.85    29        33.92        1.08        3.17        1.13    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     9.15    30        18.05        1.14        6.32        1.16              clay                UNDFND   UNDFD    17         1.0 
     9.45    31        29.51        1.48        5.02        1.19              clay                UNDFND   UNDFD    28         1.8 
     9.75    32        31.42        1.31        4.16        1.21       silty clay to clay         UNDFND   UNDFD    20         1.9 
    10.05    33        70.50        1.19        1.69        1.24    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
    10.35    34        24.79        0.79        3.20        1.27    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    10.65    35        44.75        1.01        2.26        1.30    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
    10.95    36       116.99        1.53        1.30        1.33       sand to silty sand         60-70    40-42    28   UNDEFINED 
    11.25    37        87.31        1.36        1.56        1.36    silty sand to sandy silt      50-60    38-40    28   UNDEFINED 
    11.55    38        19.08        0.79        4.16        1.38       silty clay to clay         UNDFND   UNDFD    12         1.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        60.44        1.67        2.76        1.41    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    12.15    40        99.25        2.42        2.44        1.44    silty sand to sandy silt      60-70    38-40    32   UNDEFINED 
    12.45    41        47.95        1.73        3.61        1.47    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    12.80    42        15.69        0.72        4.57        1.50              clay                UNDFND   UNDFD    15          .8 
    13.10    43        16.90        0.76        4.48        1.53              clay                UNDFND   UNDFD    16          .9 
    13.40    44        22.82        0.95        4.16        1.56       silty clay to clay         UNDFND   UNDFD    15         1.3 
    13.75    45        88.21        2.42        2.74        1.59    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    14.05    46       212.87        2.47        1.16        1.62              sand                80-90    42-44    41   UNDEFINED 
    14.35    47       166.63        1.83        1.10        1.65       sand to silty sand         70-80    40-42    40   UNDEFINED 
    14.65    48        35.55        0.96        2.71        1.68    sandy silt to clayey silt     UNDFND   UNDFD    14         2.1 
    14.95    49        27.45        0.85        3.11        1.70    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
    15.25    50        69.66        2.81        4.03        1.73    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    15.55    51        78.70        3.02        3.84        1.76    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    15.85    52        99.36        2.61        2.63        1.79    sandy silt to clayey silt     UNDFND   UNDFD    38         6.4 
    16.15    53       107.93        1.96        1.82        1.82    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    16.45    54        57.10        2.58        4.52        1.85       silty clay to clay         UNDFND   UNDFD    36         3.5 
    16.75    55        18.35        1.12        6.10        1.87              clay                UNDFND   UNDFD    18         1.0 
    17.05    56       142.23        2.50        1.76        1.90    silty sand to sandy silt      60-70    38-40    45   UNDEFINED 
    17.35    57       302.62        2.91        0.96        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       359.93        2.22        0.62        1.96      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.95    59       357.37        1.09        0.31        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       345.25        0.96        0.28        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       350.09        1.07        0.31        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       348.41        1.16        0.33        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       205.38        1.35        0.66        2.10              sand                70-80    40-42    39   UNDEFINED 
    19.50    64        31.89        1.24        3.88        2.13       silty clay to clay         UNDFND   UNDFD    20         1.8 
    19.80    65        36.97        1.68        4.55        2.16       silty clay to clay         UNDFND   UNDFD    24         2.2 
    20.15    66        36.07        1.72        4.78        2.19              clay                UNDFND   UNDFD    35         2.1 
    20.45    67       129.77        2.38        1.83        2.22    silty sand to sandy silt      60-70    38-40    41   UNDEFINED 
    20.75    68        86.11        1.28        1.49        2.25    silty sand to sandy silt      50-60    36-38    27   UNDEFINED 
    21.05    69        35.09        0.95        2.71        2.28    sandy silt to clayey silt     UNDFND   UNDFD    13         2.0 
    21.35    70        33.27        1.08        3.24        2.31    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    21.65    71        27.00        0.87        3.21        2.34    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    21.95    72        32.72        1.31        4.01        2.37       silty clay to clay         UNDFND   UNDFD    21         1.8 
    22.25    73        35.45        1.81        5.09        2.39              clay                UNDFND   UNDFD    34         2.0 
    22.55    74        70.72        2.93        4.14        2.42    clayey silt to silty clay     UNDFND   UNDFD    34         4.4 
    22.85    75        47.99        2.14        4.45        2.45       silty clay to clay         UNDFND   UNDFD    31         2.9 
    23.15    76        28.22        1.25        4.43        2.48       silty clay to clay         UNDFND   UNDFD    18         1.5 
    23.45    77        26.78        1.07        4.00        2.51       silty clay to clay         UNDFND   UNDFD    17         1.4 
    23.75    78        27.32        1.08        3.95        2.54       silty clay to clay         UNDFND   UNDFD    17         1.5 
    24.05    79        48.32        2.26        4.68        2.56       silty clay to clay         UNDFND   UNDFD    31         2.9 
    24.35    80        54.32        2.17        3.99        2.59    clayey silt to silty clay     UNDFND   UNDFD    26         3.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       103.75        3.23        3.11        2.62    sandy silt to clayey silt     UNDFND   UNDFD    40         6.5 
    24.95    82       326.66        2.89        0.88        2.65              sand                80-90    40-42   >50   UNDEFINED 
    25.25    83       182.41        4.15        2.28        2.68    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    25.60    84       163.72        3.76        2.30        2.71    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    25.90    85       100.74        2.70        2.68        2.74    sandy silt to clayey silt     UNDFND   UNDFD    39         6.3 
    26.20    86       166.32        2.91        1.75        2.77       sand to silty sand         60-70    38-40    40   UNDEFINED 
    26.55    87       200.53        2.78        1.38        2.80       sand to silty sand         70-80    38-40    48   UNDEFINED 
    26.85    88       160.88        3.75        2.33        2.83    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.15    89       286.40        4.04        1.41        2.86       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.45    90       206.49        4.04        1.95        2.88       sand to silty sand         70-80    38-40    49   UNDEFINED 
    27.75    91       139.13        2.57        1.85        2.91    silty sand to sandy silt      60-70    36-38    44   UNDEFINED 
    28.05    92        34.29        1.29        3.75        2.94    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    28.35    93        45.98        1.29        2.81        2.97    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    28.65    94       170.87        3.51        2.05        3.00    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.95    95       163.46        3.43        2.10        3.03    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.25    96        77.60        1.86        2.39        3.05    sandy silt to clayey silt     UNDFND   UNDFD    30         4.7 
    29.55    97        43.32        1.43        3.29        3.08    clayey silt to silty clay     UNDFND   UNDFD    21         2.5 
    29.85    98        24.11        0.91        3.76        3.11       silty clay to clay         UNDFND   UNDFD    15         1.2 
    30.15    99        24.52        0.95        3.87        3.14       silty clay to clay         UNDFND   UNDFD    16         1.2 
    30.45   100        24.94        0.85        3.42        3.17    clayey silt to silty clay     UNDFND   UNDFD    12         1.2 
    30.75   101        27.60        1.05        3.81        3.20       silty clay to clay         UNDFND   UNDFD    18         1.4 
    31.05   102        28.23        1.01        3.58        3.22    clayey silt to silty clay     UNDFND   UNDFD    14         1.4 
    31.35   103        75.49        1.43        1.90        3.25    silty sand to sandy silt      40-50    32-34    24   UNDEFINED 
    31.65   104        67.26        1.44        2.14        3.28    silty sand to sandy silt        <40    30-32    21   UNDEFINED 
    32.00   105        69.78        1.79        2.56        3.31    sandy silt to clayey silt     UNDFND   UNDFD    27         4.2 
    32.30   106       131.75        2.34        1.77        3.34    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.60   107       121.84        2.82        2.32        3.37    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    32.95   108       114.00        3.24        2.84        3.40    sandy silt to clayey silt     UNDFND   UNDFD    44         7.1 
    33.25   109       118.33        3.01        2.55        3.43    silty sand to sandy silt      50-60    34-36    38   UNDEFINED 
    33.55   110       143.40        2.65        1.85        3.46    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    33.85   111       120.94        2.56        2.12        3.49    silty sand to sandy silt      50-60    34-36    39   UNDEFINED 
    34.15   112       459.01        4.06        0.88        3.52      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    34.45   113       625.38        6.09        0.97        3.55      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    34.75   114       651.22        7.45        1.14        3.57              sand                  >90    42-44   >50   UNDEFINED 
    35.05   115       611.68        7.34        1.20        3.60              sand                  >90    42-44   >50   UNDEFINED 
    35.35   116       636.71        2.30        0.36        3.63      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.65   117       550.17        2.55        0.46        3.66      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.95   118       370.38        2.95        0.80        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       185.88        4.99        2.69        3.72    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    36.55   120       121.64        3.70        3.04        3.74    sandy silt to clayey silt     UNDFND   UNDFD    47         7.6 
    36.85   121       163.10        3.63        2.23        3.77    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.15   122       139.79        3.30        2.36        3.80    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       116.43        2.94        2.52        3.83    silty sand to sandy silt      50-60    34-36    37   UNDEFINED 
    37.75   124       130.60        3.39        2.60        3.86    silty sand to sandy silt      50-60    34-36    42   UNDEFINED 
    38.05   125       327.37        4.90        1.50        3.89       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    38.40   126       325.27        4.64        1.43        3.92              sand                80-90    40-42   >50   UNDEFINED 
    38.70   127       217.86        3.28        1.51        3.95       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    39.00   128        49.93        1.36        2.73        3.97    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    39.35   129        47.90        1.27        2.65        4.01    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    39.65   130        39.94        0.87        2.19        4.04    sandy silt to clayey silt     UNDFND   UNDFD    15         2.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-25a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-013                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       221.69        1.21        0.54        0.03              sand                  >90      >48    42   UNDEFINED 
     0.60     2       152.50        1.28        0.84        0.09              sand                  >90      >48    29   UNDEFINED 
     0.95     3        37.31        1.44        3.86        0.15    clayey silt to silty clay     UNDFND   UNDFD    18         2.4 
     1.25     4       131.37        3.31        2.52        0.22    silty sand to sandy silt        >90      >48    42   UNDEFINED 
     1.55     5        62.35        2.98        4.78        0.28       silty clay to clay         UNDFND   UNDFD    40         4.1 
     1.85     6        60.18        3.00        4.98        0.33       silty clay to clay         UNDFND   UNDFD    38         3.9 
     2.15     7        36.81        1.72        4.67        0.39       silty clay to clay         UNDFND   UNDFD    24         2.4 
     2.45     8        38.49        1.74        4.51        0.45       silty clay to clay         UNDFND   UNDFD    25         2.5 
     2.75     9        34.86        1.55        4.44        0.51       silty clay to clay         UNDFND   UNDFD    22         2.2 
     3.05    10        30.49        1.20        3.93        0.57       silty clay to clay         UNDFND   UNDFD    19         1.9 
     3.35    11        32.88        1.11        3.38        0.61    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     3.65    12        39.30        0.98        2.48        0.64    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     3.95    13        73.07        0.83        1.13        0.67    silty sand to sandy silt      60-70    40-42    23   UNDEFINED 
     4.25    14        51.62        0.72        1.39        0.69    silty sand to sandy silt      50-60    38-40    16   UNDEFINED 
     4.55    15        10.53        0.32        3.02        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        11.70        0.41        3.51        0.75       silty clay to clay         UNDFND   UNDFD     7          .7 
     5.15    17         9.41        0.36        3.84        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         7.53        0.28        3.69        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         9.60        0.41        4.24        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20        10.03        0.43        4.30        0.86              clay                UNDFND   UNDFD    10          .5 
     6.40    21        11.42        0.39        3.41        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        12.43        0.64        5.13        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        12.24        0.53        4.32        0.95              clay                UNDFND   UNDFD    12          .7 
     7.35    24        11.49        0.53        4.62        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        13.00        0.40        3.09        1.02       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.95    26        11.21        0.31        2.79        1.04       silty clay to clay         UNDFND   UNDFD     7          .6 
     8.25    27        22.68        1.08        4.78        1.07              clay                UNDFND   UNDFD    22         1.4 
     8.55    28        63.75        1.09        1.71        1.10    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     8.85    29        18.14        0.71        3.90        1.13       silty clay to clay         UNDFND   UNDFD    12         1.0 
     9.15    30        23.23        1.25        5.37        1.16              clay                UNDFND   UNDFD    22         1.4 
     9.45    31        39.65        1.28        3.22        1.19    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.75    32        48.68        1.32        2.71        1.21    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.05    33        49.00        1.19        2.43        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.35    34        72.45        1.65        2.28        1.27    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    10.65    35        54.74        1.20        2.19        1.30    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    10.95    36        29.90        1.37        4.59        1.33       silty clay to clay         UNDFND   UNDFD    19         1.8 
    11.25    37        65.90        2.40        3.64        1.36    clayey silt to silty clay     UNDFND   UNDFD    32         4.2 
    11.55    38        31.44        1.21        3.86        1.38    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        24.01        0.84        3.48        1.41    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
    12.15    40        22.03        0.70        3.20        1.44    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        47.99        1.67        3.49        1.47    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    12.80    42        14.78        0.73        4.92        1.50              clay                UNDFND   UNDFD    14          .8 
    13.10    43        17.07        0.70        4.10        1.53              clay                UNDFND   UNDFD    16          .9 
    13.40    44        18.06        0.70        3.86        1.56       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.75    45        58.87        1.54        2.62        1.59    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.05    46       128.95        2.08        1.61        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       135.90        1.84        1.36        1.65       sand to silty sand         60-70    40-42    33   UNDEFINED 
    14.65    48        40.11        1.35        3.36        1.68    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    14.95    49        30.92        1.08        3.50        1.70    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    15.25    50       126.49        2.68        2.12        1.73    silty sand to sandy silt      60-70    38-40    40   UNDEFINED 
    15.55    51        79.67        1.40        1.76        1.76    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    15.85    52        66.65        1.33        2.00        1.79    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    16.15    53        74.04        1.18        1.60        1.82    silty sand to sandy silt      40-50    36-38    24   UNDEFINED 
    16.45    54        65.99        1.35        2.05        1.85    silty sand to sandy silt      40-50    34-36    21   UNDEFINED 
    16.75    55        42.30        2.20        5.20        1.87              clay                UNDFND   UNDFD    41         2.6 
    17.05    56        42.41        1.22        2.88        1.90    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    17.35    57       270.93        2.05        0.76        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       322.94        2.17        0.67        1.96              sand                  >90    42-44   >50   UNDEFINED 
    17.95    59       271.44        1.00        0.37        1.99      gravelly sand to sand       80-90    42-44    43   UNDEFINED 
    18.25    60       184.07        1.06        0.57        2.02              sand                70-80    40-42    35   UNDEFINED 
    18.55    61       240.92        1.31        0.54        2.04              sand                80-90    40-42    46   UNDEFINED 
    18.85    62       335.61        1.11        0.33        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       343.25        1.19        0.35        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       347.37        1.14        0.33        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       325.24        0.93        0.29        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       308.74        0.85        0.27        2.19      gravelly sand to sand       80-90    42-44    49   UNDEFINED 
    20.45    67       294.69        0.94        0.32        2.22      gravelly sand to sand       80-90    42-44    47   UNDEFINED 
    20.75    68       312.45        1.05        0.33        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       193.92        2.23        1.15        2.28              sand                70-80    40-42    37   UNDEFINED 
    21.35    70        85.13        1.54        1.81        2.31    silty sand to sandy silt      50-60    36-38    27   UNDEFINED 
    21.65    71        57.93        0.75        1.30        2.34    silty sand to sandy silt        <40    32-34    18   UNDEFINED 
    21.95    72        54.08        1.20        2.22        2.37    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    22.25    73        43.96        1.39        3.15        2.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.6 
    22.55    74        53.03        1.43        2.69        2.42    sandy silt to clayey silt     UNDFND   UNDFD    20         3.2 
    22.85    75        42.52        1.42        3.33        2.45    clayey silt to silty clay     UNDFND   UNDFD    20         2.5 
    23.15    76        29.27        1.07        3.65        2.48    clayey silt to silty clay     UNDFND   UNDFD    14         1.6 
    23.45    77        36.28        1.39        3.83        2.51    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
    23.75    78        22.25        0.73        3.27        2.54    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    24.05    79        28.59        0.88        3.07        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        27.66        1.25        4.53        2.59              clay                UNDFND   UNDFD    26         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       151.28        2.53        1.67        2.62       sand to silty sand         60-70    38-40    36   UNDEFINED 
    24.95    82       135.12        3.32        2.46        2.65    silty sand to sandy silt      60-70    36-38    43   UNDEFINED 
    25.25    83       122.70        1.99        1.62        2.68       sand to silty sand         50-60    36-38    29   UNDEFINED 
    25.60    84       105.54        3.53        3.34        2.71    sandy silt to clayey silt     UNDFND   UNDFD    40         6.7 
    25.90    85       187.58        2.18        1.16        2.74              sand                70-80    38-40    36   UNDEFINED 
    26.20    86        73.92        2.71        3.66        2.77    clayey silt to silty clay     UNDFND   UNDFD    35         4.5 
    26.55    87       216.57        2.51        1.16        2.80              sand                70-80    38-40    41   UNDEFINED 
    26.85    88       253.25        2.43        0.96        2.83              sand                70-80    40-42    49   UNDEFINED 
    27.15    89       193.09        3.70        1.91        2.86       sand to silty sand         70-80    38-40    46   UNDEFINED 
    27.45    90       336.49        4.31        1.28        2.88              sand                80-90    40-42   >50   UNDEFINED 
    27.75    91       329.36        2.78        0.84        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       176.66        4.55        2.57        2.94    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.35    93       316.67        3.81        1.20        2.97              sand                80-90    40-42   >50   UNDEFINED 
    28.65    94        98.30        2.18        2.22        3.00    silty sand to sandy silt      50-60    34-36    31   UNDEFINED 
    28.95    95        68.39        1.98        2.90        3.03    sandy silt to clayey silt     UNDFND   UNDFD    26         4.1 
    29.25    96       165.82        2.33        1.41        3.05       sand to silty sand         60-70    38-40    40   UNDEFINED 
    29.55    97       135.73        2.55        1.88        3.08    silty sand to sandy silt      50-60    36-38    43   UNDEFINED 
    29.85    98       150.63        2.73        1.81        3.11    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    30.15    99        46.04        1.57        3.41        3.14    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    30.45   100        27.76        0.81        2.91        3.17    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    30.75   101        27.47        0.87        3.17        3.20    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.05   102        26.69        0.76        2.86        3.22    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    31.35   103        28.13        0.89        3.16        3.25    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.65   104        30.83        0.82        2.65        3.28    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    32.00   105        58.65        1.60        2.72        3.31    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    32.30   106        36.49        1.23        3.38        3.34    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    32.60   107       124.23        2.74        2.21        3.37    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    32.95   108       165.71        3.35        2.02        3.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    33.25   109       266.87        3.17        1.19        3.43              sand                70-80    38-40   >50   UNDEFINED 
    33.55   110       150.47        4.47        2.97        3.46    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    33.85   111       260.23        3.10        1.19        3.49              sand                70-80    38-40    50   UNDEFINED 
    34.15   112       231.12        3.09        1.34        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       233.85        3.79        1.62        3.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.75   114       119.93        3.08        2.57        3.57    silty sand to sandy silt      50-60    34-36    38   UNDEFINED 
    35.05   115       193.54        3.19        1.65        3.60       sand to silty sand         60-70    36-38    46   UNDEFINED 
    35.35   116        48.11        1.36        2.82        3.63    sandy silt to clayey silt     UNDFND   UNDFD    18         2.7 
    35.65   117        46.39        1.00        2.17        3.66    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    35.95   118        92.32        2.29        2.48        3.69    sandy silt to clayey silt     UNDFND   UNDFD    35         5.6 
    36.25   119        91.47        1.84        2.02        3.72    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    36.55   120       229.01        2.35        1.03        3.74              sand                70-80    38-40    44   UNDEFINED 
    36.85   121        95.88        1.88        1.96        3.77    silty sand to sandy silt      40-50    32-34    31   UNDEFINED 
    37.15   122        56.55        1.58        2.80        3.80    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.82        2.62        1.17        3.83              sand                70-80    38-40    43   UNDEFINED 
    37.75   124        76.88        3.16        4.11        3.86    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    38.05   125       168.18        2.89        1.72        3.89       sand to silty sand         60-70    36-38    40   UNDEFINED 
    38.40   126       217.42        3.96        1.82        3.92       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    38.70   127       313.08        4.04        1.29        3.95              sand                70-80    40-42   >50   UNDEFINED 
    39.00   128       290.48        3.81        1.31        3.97              sand                70-80    38-40   >50   UNDEFINED 
    39.35   129       216.19        2.80        1.29        4.01              sand                60-70    38-40    41   UNDEFINED 
    39.65   130        52.30        1.29        2.48        4.04    sandy silt to clayey silt     UNDFND   UNDFD    20         2.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-26a



    Engineer   : Nava                                   CPT Date   : 03/27/2008 
    On Site Loc: CPT-08-014                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.8 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       168.58        0.88        0.52        0.03              sand                  >90      >48    32   UNDEFINED 
     0.60     2        39.05        1.22        3.14        0.09    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     0.95     3        39.86        1.55        3.89        0.15    clayey silt to silty clay     UNDFND   UNDFD    19         2.6 
     1.25     4        49.74        2.29        4.61        0.22       silty clay to clay         UNDFND   UNDFD    32         3.3 
     1.55     5        47.93        1.83        3.81        0.28    clayey silt to silty clay     UNDFND   UNDFD    23         3.1 
     1.85     6        33.76        0.73        2.16        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     2.15     7        26.57        0.55        2.06        0.39    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     2.45     8        55.85        0.74        1.33        0.45    silty sand to sandy silt      60-70    40-42    18   UNDEFINED 
     2.75     9        48.65        0.95        1.95        0.51    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     3.05    10        77.93        1.05        1.35        0.57    silty sand to sandy silt      60-70    42-44    25   UNDEFINED 
     3.35    11        57.59        0.85        1.47        0.61    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.65    12         9.78        0.25        2.51        0.64       silty clay to clay         UNDFND   UNDFD     6          .6 
     3.95    13         9.94        0.21        2.13        0.67    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.25    14         8.85        0.26        2.98        0.69       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.55    15         9.10        0.28        3.09        0.72       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.85    16         9.33        0.32        3.39        0.75              clay                UNDFND   UNDFD     9          .5 
     5.15    17         7.99        0.32        3.96        0.78              clay                UNDFND   UNDFD     8          .4 
     5.45    18        11.10        0.35        3.13        0.81       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.75    19        12.49        0.47        3.73        0.84       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.05    20        13.37        0.51        3.82        0.86       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.40    21        14.44        0.62        4.31        0.89              clay                UNDFND   UNDFD    14          .8 
     6.70    22        12.95        0.38        2.96        0.93       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.00    23        12.37        0.29        2.32        0.95    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     7.35    24        21.10        0.67        3.19        0.98    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     7.65    25        18.30        0.95        5.19        1.02              clay                UNDFND   UNDFD    18         1.1 
     7.95    26        16.94        0.95        5.60        1.04              clay                UNDFND   UNDFD    16         1.0 
     8.25    27        38.95        1.27        3.26        1.07    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
     8.55    28        44.30        1.16        2.61        1.10    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
     8.85    29        78.74        1.27        1.61        1.13    silty sand to sandy silt      50-60    38-40    25   UNDEFINED 
     9.15    30        50.70        1.53        3.01        1.16    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     9.45    31        33.78        1.13        3.35        1.19    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     9.75    32        21.10        0.82        3.89        1.21       silty clay to clay         UNDFND   UNDFD    13         1.2 
    10.05    33        37.77        1.63        4.30        1.24       silty clay to clay         UNDFND   UNDFD    24         2.3 
    10.35    34        26.68        1.01        3.79        1.27       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.65    35        21.80        0.71        3.28        1.30    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
    10.95    36        19.61        0.60        3.04        1.33    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
    11.25    37        55.37        1.58        2.85        1.36    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    11.55    38        45.02        1.59        3.53        1.38    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        15.69        0.64        4.06        1.41              clay                UNDFND   UNDFD    15          .8 
    12.15    40        16.39        0.64        3.89        1.44       silty clay to clay         UNDFND   UNDFD    10          .9 
    12.45    41        35.12        1.34        3.81        1.47    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
    12.80    42       104.33        2.21        2.12        1.50    silty sand to sandy silt      60-70    38-40    33   UNDEFINED 
    13.10    43       153.81        2.91        1.89        1.53    silty sand to sandy silt      70-80    40-42    49   UNDEFINED 
    13.40    44       133.88        2.85        2.13        1.56    silty sand to sandy silt      60-70    40-42    43   UNDEFINED 
    13.75    45        30.33        1.23        4.07        1.59       silty clay to clay         UNDFND   UNDFD    19         1.8 
    14.05    46       146.99        3.11        2.12        1.62    silty sand to sandy silt      70-80    40-42    47   UNDEFINED 
    14.35    47       164.16        3.49        2.12        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48        97.53        1.97        2.02        1.68    silty sand to sandy silt      50-60    38-40    31   UNDEFINED 
    14.95    49        99.74        1.96        1.96        1.70    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    15.25    50        90.96        1.68        1.85        1.73    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    15.55    51        84.34        2.16        2.56        1.76    sandy silt to clayey silt     UNDFND   UNDFD    32         5.4 
    15.85    52        32.48        2.10        6.47        1.79              clay                UNDFND   UNDFD    31         1.9 
    16.15    53       204.31        1.67        0.82        1.82              sand                70-80    40-42    39   UNDEFINED 
    16.45    54       338.84        3.41        1.01        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       276.06        2.74        0.99        1.87              sand                80-90    42-44   >50   UNDEFINED 
    17.05    56       177.37        3.19        1.80        1.90       sand to silty sand         70-80    40-42    42   UNDEFINED 
    17.35    57        39.62        1.84        4.63        1.93       silty clay to clay         UNDFND   UNDFD    25         2.4 
    17.65    58        24.92        1.06        4.25        1.96       silty clay to clay         UNDFND   UNDFD    16         1.4 
    17.95    59        24.87        0.80        3.24        1.99    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    18.25    60        19.78        0.72        3.65        2.02       silty clay to clay         UNDFND   UNDFD    13         1.0 
    18.55    61        29.80        0.97        3.26        2.04    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure  A-27a



    Engineer   : Nava                                   CPT Date   : 03/28/2008 
    On Site Loc: CPT-08-014B                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       155.39        1.55        1.00        0.03       sand to silty sand           >90      >48    37   UNDEFINED 
     0.60     2        33.76        1.16        3.44        0.09    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     0.95     3        46.10        1.58        3.44        0.15    clayey silt to silty clay     UNDFND   UNDFD    22         3.0 
     1.25     4        50.25        1.84        3.66        0.22    clayey silt to silty clay     UNDFND   UNDFD    24         3.3 
     1.55     5        53.80        2.02        3.76        0.28    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     1.85     6        35.02        0.94        2.69        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     2.15     7        26.02        0.79        3.05        0.39    clayey silt to silty clay     UNDFND   UNDFD    12         1.7 
     2.45     8        36.27        0.85        2.33        0.45    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     2.75     9        37.98        0.67        1.77        0.51    sandy silt to clayey silt     UNDFND   UNDFD    15         2.4 
     3.05    10        75.88        0.94        1.23        0.57    silty sand to sandy silt      60-70    42-44    24   UNDEFINED 
     3.35    11        42.76        0.64        1.49        0.61    silty sand to sandy silt      40-50    38-40    14   UNDEFINED 
     3.65    12         9.33        0.28        3.01        0.64       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.95    13        11.77        0.28        2.38        0.67    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.25    14         9.14        0.19        2.09        0.69       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.55    15         7.77        0.19        2.51        0.72       silty clay to clay         UNDFND   UNDFD     5          .4 
     4.85    16         9.62        0.26        2.67        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        12.33        0.37        3.03        0.78       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.45    18        13.04        0.39        3.01        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19        12.89        0.42        3.23        0.84       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.05    20        11.24        0.41        3.66        0.86              clay                UNDFND   UNDFD    11          .6 
     6.40    21        10.24        0.33        3.21        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22         7.75        0.25        3.18        0.93              clay                UNDFND   UNDFD     7          .4 
     7.00    23         9.58        0.21        2.17        0.95    clayey silt to silty clay     UNDFND   UNDFD     5          .5 
     7.35    24        23.17        0.53        2.31        0.98    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     7.65    25        24.10        1.20        4.98        1.02              clay                UNDFND   UNDFD    23         1.5 
     7.95    26        19.25        1.02        5.30        1.04              clay                UNDFND   UNDFD    18         1.1 
     8.25    27        36.49        1.27        3.48        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.3 
     8.55    28        75.00        1.53        2.03        1.10    silty sand to sandy silt      50-60    38-40    24   UNDEFINED 
     8.85    29       100.38        1.69        1.68        1.13    silty sand to sandy silt      60-70    40-42    32   UNDEFINED 
     9.15    30        80.43        1.79        2.22        1.16    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     9.45    31        39.41        1.60        4.07        1.19       silty clay to clay         UNDFND   UNDFD    25         2.5 
     9.75    32        21.67        1.19        5.49        1.21              clay                UNDFND   UNDFD    21         1.3 
    10.05    33        45.22        1.77        3.92        1.24    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
    10.35    34        31.07        1.31        4.23        1.27       silty clay to clay         UNDFND   UNDFD    20         1.9 
    10.65    35        29.44        1.20        4.08        1.30       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.95    36        35.68        1.38        3.85        1.33    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    11.25    37        30.67        1.08        3.52        1.36    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    11.55    38        45.87        1.36        2.96        1.38    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.32        0.50        2.91        1.41    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
    12.15    40        17.33        0.66        3.82        1.44       silty clay to clay         UNDFND   UNDFD    11          .9 
    12.45    41        28.89        1.04        3.62        1.47    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    12.80    42        87.66        2.10        2.39        1.50    silty sand to sandy silt      50-60    38-40    28   UNDEFINED 
    13.10    43       152.52        2.57        1.68        1.53       sand to silty sand         70-80    40-42    37   UNDEFINED 
    13.40    44       124.83        1.99        1.59        1.56       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.75    45        32.74        1.38        4.23        1.59       silty clay to clay         UNDFND   UNDFD    21         2.0 
    14.05    46       135.20        2.73        2.02        1.62    silty sand to sandy silt      60-70    40-42    43   UNDEFINED 
    14.35    47       161.62        3.33        2.06        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48       100.03        2.12        2.12        1.68    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.95    49       116.57        2.35        2.02        1.70    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    15.25    50       114.64        2.24        1.96        1.73    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    15.55    51        74.27        2.38        3.20        1.76    sandy silt to clayey silt     UNDFND   UNDFD    28         4.7 
    15.85    52        26.95        1.84        6.81        1.79              clay                UNDFND   UNDFD    26         1.5 
    16.15    53       247.11        2.35        0.95        1.82              sand                80-90    42-44    47   UNDEFINED 
    16.45    54       329.94        3.97        1.20        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       246.35        2.93        1.19        1.87              sand                80-90    42-44    47   UNDEFINED 
    17.05    56       141.72        1.55        1.09        1.90       sand to silty sand         60-70    38-40    34   UNDEFINED 
    17.35    57        34.72        1.67        4.82        1.93              clay                UNDFND   UNDFD    33         2.0 
    17.65    58        31.05        1.67        5.37        1.96              clay                UNDFND   UNDFD    30         1.8 
    17.95    59        44.78        2.60        5.81        1.99              clay                UNDFND   UNDFD    43         2.7 
    18.25    60        22.70        0.96        4.22        2.02       silty clay to clay         UNDFND   UNDFD    14         1.2 
    18.55    61        28.73        1.55        5.40        2.04              clay                UNDFND   UNDFD    28         1.6 
    18.85    62        33.50        1.72        5.13        2.07              clay                UNDFND   UNDFD    32         1.9 
    19.20    63        29.57        1.51        5.11        2.10              clay                UNDFND   UNDFD    28         1.7 
    19.50    64        58.38        2.13        3.65        2.13    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    19.80    65       104.00        1.91        1.84        2.16    silty sand to sandy silt      50-60    36-38    33   UNDEFINED 
    20.15    66        65.66        2.70        4.11        2.19    clayey silt to silty clay     UNDFND   UNDFD    31         4.1 
    20.45    67        41.47        2.41        5.81        2.22              clay                UNDFND   UNDFD    40         2.4 
    20.75    68        55.50        2.59        4.67        2.25       silty clay to clay         UNDFND   UNDFD    35         3.4 
    21.05    69        33.18        1.58        4.77        2.28              clay                UNDFND   UNDFD    32         1.9 
    21.35    70        23.43        1.11        4.72        2.31              clay                UNDFND   UNDFD    22         1.2 
    21.65    71        28.95        1.33        4.60        2.34              clay                UNDFND   UNDFD    28         1.6 
    21.95    72        30.22        1.40        4.63        2.37              clay                UNDFND   UNDFD    29         1.7 
    22.25    73        24.36        1.05        4.31        2.39       silty clay to clay         UNDFND   UNDFD    16         1.3 
    22.55    74        21.57        0.98        4.54        2.42              clay                UNDFND   UNDFD    21         1.1 
    22.85    75        70.00        3.22        4.60        2.45       silty clay to clay         UNDFND   UNDFD    45         4.3 
    23.15    76        38.26        2.22        5.80        2.48              clay                UNDFND   UNDFD    37         2.2 
    23.45    77       134.52        1.96        1.45        2.51       sand to silty sand         60-70    36-38    32   UNDEFINED 
    23.75    78        61.55        2.77        4.50        2.54       silty clay to clay         UNDFND   UNDFD    39         3.7 
    24.05    79       182.21        1.80        0.99        2.56              sand                70-80    38-40    35   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-28a



GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :04/01/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-015                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       188.91        0.68        0.36        0.03              sand                  >90      >48    36   UNDEFINED 
     0.60     2       245.14        1.33        0.54        0.09              sand                  >90      >48    47   UNDEFINED 
     0.95     3        80.00        1.73        2.16        0.15    silty sand to sandy silt      80-90    46-48    26   UNDEFINED 
     1.25     4        30.23        1.34        4.43        0.22       silty clay to clay         UNDFND   UNDFD    19         2.0 
     1.55     5        31.90        1.39        4.35        0.28       silty clay to clay         UNDFND   UNDFD    20         2.1 
     1.85     6        20.96        0.64        3.07        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     2.15     7        25.59        0.84        3.29        0.39    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     2.45     8        19.04        0.78        4.09        0.45       silty clay to clay         UNDFND   UNDFD    12         1.2 
     2.75     9        37.50        0.71        1.89        0.51    sandy silt to clayey silt     UNDFND   UNDFD    14         2.4 
     3.05    10        42.04        0.75        1.78        0.57    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     3.35    11        68.39        0.67        0.99        0.61       sand to silty sand         60-70    40-42    16   UNDEFINED 
     3.65    12        69.52        0.68        0.97        0.64       sand to silty sand         60-70    40-42    17   UNDEFINED 
     3.95    13        21.50        0.39        1.83        0.67    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     4.25    14         7.98        0.13        1.66        0.69    clayey silt to silty clay     UNDFND   UNDFD     4          .4 
     4.55    15         8.56        0.13        1.52        0.72    clayey silt to silty clay     UNDFND   UNDFD     4          .5 
     4.85    16         6.84        0.14        2.04        0.75       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.15    17         6.58        0.12        1.84        0.78       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.45    18         9.47        0.25        2.64        0.81       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.75    19        16.34        0.67        4.13        0.84              clay                UNDFND   UNDFD    16         1.0 
     6.05    20        12.53        0.46        3.65        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        13.31        0.48        3.61        0.89       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.70    22        13.93        0.49        3.49        0.93       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.00    23        12.17        0.43        3.53        0.95       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.35    24        14.05        0.37        2.67        0.98    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     7.65    25        16.25        0.70        4.28        1.02              clay                UNDFND   UNDFD    16          .9 
     7.95    26        70.30        0.91        1.30        1.04    silty sand to sandy silt      50-60    38-40    22   UNDEFINED 
     8.25    27        36.15        1.09        3.00        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.3 
     8.55    28        35.95        0.79        2.20        1.10    sandy silt to clayey silt     UNDFND   UNDFD    14         2.2 
     8.85    29        57.12        0.96        1.68        1.13    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     9.15    30        74.57        1.22        1.63        1.16    silty sand to sandy silt      50-60    38-40    24   UNDEFINED 
     9.45    31        57.77        1.32        2.29        1.19    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     9.75    32        45.23        0.98        2.17        1.21    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
    10.05    33        27.73        1.11        3.99        1.24       silty clay to clay         UNDFND   UNDFD    18         1.7 
    10.35    34        60.12        1.61        2.68        1.27    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    10.65    35       101.12        1.84        1.82        1.30    silty sand to sandy silt      60-70    38-40    32   UNDEFINED 
    10.95    36        49.06        1.12        2.28        1.33    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    11.25    37        33.56        1.14        3.41        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        18.57        0.62        3.32        1.38    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.41        1.51        2.63        1.41    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    12.15    40        64.46        1.18        1.84        1.44    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    12.45    41        22.56        0.45        2.01        1.47    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    12.80    42        24.89        0.35        1.40        1.50    sandy silt to clayey silt     UNDFND   UNDFD    10         1.4 
    13.10    43        28.76        0.97        3.37        1.53    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    13.40    44        35.14        1.50        4.27        1.56       silty clay to clay         UNDFND   UNDFD    22         2.1 
    13.75    45       104.77        1.87        1.78        1.59    silty sand to sandy silt      60-70    38-40    33   UNDEFINED 
    14.05    46        99.53        2.07        2.08        1.62    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.35    47        25.19        1.11        4.40        1.65       silty clay to clay         UNDFND   UNDFD    16         1.4 
    14.65    48        96.06        1.98        2.06        1.68    silty sand to sandy silt      50-60    38-40    31   UNDEFINED 
    14.95    49       190.00        3.26        1.72        1.70       sand to silty sand         70-80    40-42    45   UNDEFINED 
    15.25    50       169.05        3.14        1.86        1.73       sand to silty sand         70-80    40-42    40   UNDEFINED 
    15.55    51       200.67        3.40        1.69        1.76       sand to silty sand         70-80    40-42    48   UNDEFINED 
    15.85    52       127.34        3.82        3.00        1.79    sandy silt to clayey silt     UNDFND   UNDFD    49         8.2 
    16.15    53       163.46        3.32        2.03        1.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    16.45    54       262.62        3.75        1.43        1.85       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.75    55       265.52        4.41        1.66        1.87       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.05    56       287.07        4.15        1.45        1.90       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.35    57       328.80        2.71        0.83        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       402.74        1.90        0.47        1.96      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.95    59       382.21        1.58        0.41        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       368.25        1.75        0.47        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       357.14        1.59        0.45        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       286.20        1.29        0.45        2.07      gravelly sand to sand       80-90    42-44    46   UNDEFINED 
    19.20    63       318.32        1.35        0.43        2.10      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    19.50    64       344.13        1.28        0.37        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       319.72        1.72        0.54        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       317.79        2.67        0.84        2.19              sand                80-90    42-44   >50   UNDEFINED 
    20.45    67       345.99        1.91        0.55        2.22      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.75    68       311.68        1.17        0.38        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       290.11        1.74        0.60        2.28              sand                80-90    42-44   >50   UNDEFINED 
    21.35    70       299.59        1.72        0.57        2.31              sand                80-90    42-44   >50   UNDEFINED 
    21.65    71       194.12        1.06        0.54        2.34              sand                70-80    40-42    37   UNDEFINED 
    21.95    72        39.99        1.33        3.34        2.37    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    22.25    73        33.88        1.53        4.51        2.39       silty clay to clay         UNDFND   UNDFD    22         1.9 
    22.55    74        30.84        1.76        5.71        2.42              clay                UNDFND   UNDFD    30         1.7 
    22.85    75        22.20        0.91        4.10        2.45       silty clay to clay         UNDFND   UNDFD    14         1.1 
    23.15    76        24.14        0.72        2.98        2.48    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    23.45    77        38.80        1.22        3.15        2.51    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    23.75    78        31.52        0.99        3.14        2.54    clayey silt to silty clay     UNDFND   UNDFD    15         1.7 
    24.05    79        28.49        1.07        3.76        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        41.83        2.01        4.80        2.59       silty clay to clay         UNDFND   UNDFD    27         2.4 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        40.15        2.37        5.91        2.62              clay                UNDFND   UNDFD    38         2.3 
    24.95    82        96.28        2.21        2.29        2.65    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    25.25    83       192.03        3.50        1.82        2.68       sand to silty sand         70-80    38-40    46   UNDEFINED 
    25.60    84       150.60        4.23        2.81        2.71    silty sand to sandy silt      60-70    38-40    48   UNDEFINED 
    25.90    85       192.89        2.94        1.52        2.74       sand to silty sand         70-80    38-40    46   UNDEFINED 
    26.20    86       124.28        2.62        2.11        2.77    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    26.55    87       127.55        3.23        2.53        2.80    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
    26.85    88       302.79        4.70        1.55        2.83       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.15    89       377.33        4.52        1.20        2.86              sand                80-90    42-44   >50   UNDEFINED 
    27.45    90       288.73        5.02        1.74        2.88       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.75    91       373.10        5.08        1.36        2.91              sand                80-90    42-44   >50   UNDEFINED 
    28.05    92       141.71        4.30        3.03        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.0 
    28.35    93       149.17        3.11        2.08        2.97    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    28.65    94        82.90        1.51        1.82        3.00    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    28.95    95        29.29        0.57        1.95        3.03    sandy silt to clayey silt     UNDFND   UNDFD    11         1.5 
    29.25    96       138.01        2.12        1.54        3.05       sand to silty sand         50-60    36-38    33   UNDEFINED 
    29.55    97       171.93        1.99        1.16        3.08       sand to silty sand         60-70    38-40    41   UNDEFINED 
    29.85    98        53.36        1.55        2.90        3.11    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    30.15    99        54.62        1.64        3.00        3.14    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    30.45   100        36.76        1.22        3.31        3.17    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    30.75   101        25.05        0.93        3.70        3.20       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.05   102        24.96        1.03        4.12        3.22       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.35   103        23.64        0.86        3.65        3.25       silty clay to clay         UNDFND   UNDFD    15         1.1 
    31.65   104        24.51        0.91        3.72        3.28       silty clay to clay         UNDFND   UNDFD    16         1.2 
    32.00   105        26.15        0.89        3.40        3.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    32.30   106        26.36        0.65        2.46        3.34    sandy silt to clayey silt     UNDFND   UNDFD    10         1.3 
    32.60   107        34.79        0.85        2.44        3.37    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.95   108       106.57        2.39        2.24        3.40    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    33.25   109       116.40        3.31        2.84        3.43    sandy silt to clayey silt     UNDFND   UNDFD    45         7.3 
    33.55   110       150.02        3.75        2.50        3.46    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    33.85   111       213.65        3.32        1.55        3.49       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.15   112       256.62        4.60        1.79        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       223.71        4.88        2.18        3.55    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    34.75   114        56.36        2.74        4.87        3.57       silty clay to clay         UNDFND   UNDFD    36         3.3 
    35.05   115        42.68        1.52        3.56        3.60    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    35.35   116       191.27        3.91        2.04        3.63    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.65   117       194.66        4.81        2.47        3.66    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       234.83        5.22        2.22        3.69    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.25   119       363.67        5.96        1.64        3.72       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    36.55   120       223.36        4.94        2.21        3.74    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.85   121        73.36        2.36        3.22        3.77    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    37.15   122        37.67        1.21        3.22        3.80    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.69        3.52        1.57        3.83       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    37.75   124       259.10        3.23        1.25        3.86              sand                70-80    38-40    50   UNDEFINED 
    38.05   125        70.69        3.06        4.33        3.89    clayey silt to silty clay     UNDFND   UNDFD    34         4.2 
    38.40   126       262.06        3.92        1.50        3.92       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    38.70   127       353.82        4.72        1.33        3.95              sand                80-90    40-42   >50   UNDEFINED 
    39.00   128       421.27        3.74        0.89        3.97              sand                80-90    40-42   >50   UNDEFINED 
    39.35   129       417.08        6.27        1.50        4.01              sand                80-90    40-42   >50   UNDEFINED 
    39.65   130        99.45        4.22        4.24        4.04   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        82.31        3.78        4.59        4.06   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    40.25   132        67.03        1.77        2.64        4.09    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    40.55   133        31.70        0.83        2.60        4.12    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    40.85   134        37.19        1.02        2.73        4.15    sandy silt to clayey silt     UNDFND   UNDFD    14         1.9 
    41.15   135        47.45        1.54        3.24        4.18    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    41.45   136        93.02        3.97        4.27        4.21    clayey silt to silty clay     UNDFND   UNDFD    45         5.6 
    41.75   137        86.19        4.64        5.38        4.23   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138        47.31        2.08        4.40        4.26       silty clay to clay         UNDFND   UNDFD    30         2.6 
    42.35   139        62.94        2.61        4.15        4.29    clayey silt to silty clay     UNDFND   UNDFD    30         3.6 
    42.65   140       137.47        4.63        3.37        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.6 
    42.95   141        73.51        3.05        4.15        4.35    clayey silt to silty clay     UNDFND   UNDFD    35         4.3 
    43.25   142        89.26        4.07        4.56        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143       198.93        5.95        2.99        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144       268.30        6.43        2.40        4.43    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.15   145       285.73        6.27        2.19        4.46       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    44.45   146       287.74        7.20        2.50        4.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.80   147       347.89        7.60        2.18        4.52       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    45.10   148       492.38        7.21        1.47        4.55              sand                  >90    40-42   >50   UNDEFINED 
    45.40   149       363.36        7.15        1.97        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       140.86        5.16        3.66        4.61    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-29a
 



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-016                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       268.07        1.16        0.43        0.03      gravelly sand to sand         >90      >48    43   UNDEFINED 
     0.60     2       140.01        1.61        1.15        0.09       sand to silty sand           >90      >48    34   UNDEFINED 
     0.95     3        34.32        1.38        4.02        0.15       silty clay to clay         UNDFND   UNDFD    22         2.2 
     1.25     4        29.35        1.43        4.86        0.22              clay                UNDFND   UNDFD    28         1.9 
     1.55     5        21.46        1.44        6.71        0.28              clay                UNDFND   UNDFD    21         1.4 
     1.85     6        22.21        1.37        6.18        0.33              clay                UNDFND   UNDFD    21         1.4 
     2.15     7        30.38        1.70        5.59        0.39              clay                UNDFND   UNDFD    29         1.9 
     2.45     8        25.84        1.56        6.03        0.45              clay                UNDFND   UNDFD    25         1.6 
     2.75     9        56.30        2.02        3.59        0.51    clayey silt to silty clay     UNDFND   UNDFD    27         3.7 
     3.05    10        55.57        1.23        2.21        0.57    sandy silt to clayey silt     UNDFND   UNDFD    21         3.6 
     3.35    11        74.39        0.86        1.16        0.61    silty sand to sandy silt      60-70    40-42    24   UNDEFINED 
     3.65    12        61.72        0.59        0.96        0.64    silty sand to sandy silt      50-60    40-42    20   UNDEFINED 
     3.95    13        41.31        0.69        1.67        0.67    silty sand to sandy silt      40-50    38-40    13   UNDEFINED 
     4.25    14        57.07        0.57        0.99        0.69    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     4.55    15        14.78        0.34        2.31        0.72    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     4.85    16         8.66        0.29        3.34        0.75              clay                UNDFND   UNDFD     8          .5 
     5.15    17        10.19        0.38        3.72        0.78              clay                UNDFND   UNDFD    10          .6 
     5.45    18         8.59        0.35        4.13        0.81              clay                UNDFND   UNDFD     8          .5 
     5.75    19        10.80        0.42        3.92        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        11.29        0.40        3.58        0.86              clay                UNDFND   UNDFD    11          .6 
     6.40    21        16.38        0.52        3.19        0.89    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     6.70    22        14.72        0.52        3.56        0.93       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.00    23        11.95        0.42        3.54        0.95       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.35    24        17.40        0.70        4.05        0.98       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.65    25        12.64        0.50        3.95        1.02              clay                UNDFND   UNDFD    12          .7 
     7.95    26        13.30        0.37        2.76        1.04    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     8.25    27        12.92        0.44        3.41        1.07       silty clay to clay         UNDFND   UNDFD     8          .7 
     8.55    28        41.29        1.24        3.01        1.10    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
     8.85    29        40.18        1.68        4.19        1.13       silty clay to clay         UNDFND   UNDFD    26         2.5 
     9.15    30        38.44        1.13        2.94        1.16    sandy silt to clayey silt     UNDFND   UNDFD    15         2.4 
     9.45    31        67.90        0.94        1.38        1.19    silty sand to sandy silt      50-60    38-40    22   UNDEFINED 
     9.75    32        49.57        1.13        2.29        1.21    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.05    33        61.13        1.13        1.84        1.24    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    10.35    34        50.48        1.12        2.22        1.27    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.65    35        32.23        1.30        4.03        1.30       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.95    36        26.54        0.99        3.74        1.33       silty clay to clay         UNDFND   UNDFD    17         1.6 
    11.25    37        67.53        2.39        3.54        1.36    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
    11.55    38        26.43        0.84        3.17        1.38    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        36.52        1.22        3.35        1.41    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    12.15    40        23.90        0.90        3.78        1.44       silty clay to clay         UNDFND   UNDFD    15         1.4 
    12.45    41        54.71        1.98        3.62        1.47    clayey silt to silty clay     UNDFND   UNDFD    26         3.4 
    12.80    42        40.77        1.36        3.35        1.50    clayey silt to silty clay     UNDFND   UNDFD    20         2.5 
    13.10    43        17.86        0.69        3.85        1.53       silty clay to clay         UNDFND   UNDFD    11         1.0 
    13.40    44        18.77        0.61        3.25        1.56    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    13.75    45        39.64        1.37        3.45        1.59    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    14.05    46        60.90        1.33        2.19        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    14.35    47        92.02        1.40        1.52        1.65    silty sand to sandy silt      50-60    38-40    29   UNDEFINED 
    14.65    48        67.04        1.81        2.69        1.68    sandy silt to clayey silt     UNDFND   UNDFD    26         4.2 
    14.95    49        63.22        1.16        1.83        1.70    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    15.25    50       217.30        2.18        1.00        1.73              sand                80-90    40-42    42   UNDEFINED 
    15.55    51       246.28        2.44        0.99        1.76              sand                80-90    42-44    47   UNDEFINED 
    15.85    52       203.65        2.22        1.09        1.79              sand                70-80    40-42    39   UNDEFINED 
    16.15    53       167.29        2.16        1.29        1.82       sand to silty sand         70-80    40-42    40   UNDEFINED 
    16.45    54       122.91        1.82        1.48        1.85       sand to silty sand         60-70    38-40    29   UNDEFINED 
    16.75    55        71.67        1.94        2.71        1.87    sandy silt to clayey silt     UNDFND   UNDFD    27         4.5 
    17.05    56        33.58        1.60        4.76        1.90              clay                UNDFND   UNDFD    32         2.0 
    17.35    57       178.75        1.73        0.97        1.93              sand                70-80    40-42    34   UNDEFINED 
    17.65    58       363.94        2.33        0.64        1.96      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.95    59       268.92        1.73        0.64        1.99              sand                80-90    42-44   >50   UNDEFINED 
    18.25    60       114.69        2.18        1.90        2.02    silty sand to sandy silt      60-70    38-40    37   UNDEFINED 
    18.55    61        63.74        2.14        3.36        2.04    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    18.85    62        26.20        0.87        3.34        2.07    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    19.20    63        27.83        1.10        3.94        2.10       silty clay to clay         UNDFND   UNDFD    18         1.6 
    19.50    64        44.62        1.68        3.76        2.13    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
    19.80    65        35.51        1.52        4.29        2.16       silty clay to clay         UNDFND   UNDFD    23         2.1 
    20.15    66        24.16        0.96        3.98        2.19       silty clay to clay         UNDFND   UNDFD    15         1.3 
    20.45    67        28.98        1.24        4.27        2.22       silty clay to clay         UNDFND   UNDFD    19         1.6 
    20.75    68        52.56        2.54        4.82        2.25       silty clay to clay         UNDFND   UNDFD    34         3.2 
    21.05    69        75.59        3.47        4.59        2.28            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
    21.35    70       268.94        1.68        0.62        2.31              sand                80-90    40-42   >50   UNDEFINED 
    21.65    71       137.56        1.82        1.32        2.34       sand to silty sand         60-70    38-40    33   UNDEFINED 
    21.95    72        27.54        1.08        3.93        2.37       silty clay to clay         UNDFND   UNDFD    18         1.5 
    22.25    73        29.23        1.12        3.84        2.39       silty clay to clay         UNDFND   UNDFD    19         1.6 
    22.55    74        23.17        0.92        3.98        2.42       silty clay to clay         UNDFND   UNDFD    15         1.2 
    22.85    75        24.06        0.83        3.44        2.45    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    23.15    76        23.87        0.69        2.88        2.48    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    23.45    77        37.20        1.65        4.45        2.51       silty clay to clay         UNDFND   UNDFD    24         2.1 
    23.75    78        39.23        1.61        4.12        2.54       silty clay to clay         UNDFND   UNDFD    25         2.3 
    24.05    79        46.04        1.59        3.46        2.56    clayey silt to silty clay     UNDFND   UNDFD    22         2.7 
    24.35    80        39.52        1.64        4.15        2.59       silty clay to clay         UNDFND   UNDFD    25         2.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        28.57        0.86        3.01        2.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.95    82        24.97        0.74        2.98        2.65    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    25.25    83        18.73        0.63        3.34        2.68    clayey silt to silty clay     UNDFND   UNDFD     9          .9 
    25.60    84        63.24        2.11        3.33        2.71    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    25.90    85        75.66        2.26        2.99        2.74    sandy silt to clayey silt     UNDFND   UNDFD    29         4.7 
    26.20    86        31.91        1.55        4.87        2.77              clay                UNDFND   UNDFD    31         1.7 
    26.55    87        72.12        2.64        3.66        2.80    clayey silt to silty clay     UNDFND   UNDFD    35         4.4 
    26.85    88       188.87        2.23        1.18        2.83              sand                60-70    38-40    36   UNDEFINED 
    27.15    89       212.18        2.45        1.15        2.86              sand                70-80    38-40    41   UNDEFINED 
    27.45    90       164.34        3.36        2.04        2.88    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.75    91       268.49        4.04        1.51        2.91       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    28.05    92       391.31        4.79        1.22        2.94              sand                  >90    42-44   >50   UNDEFINED 
    28.35    93       405.58        4.93        1.22        2.97              sand                  >90    42-44   >50   UNDEFINED 
    28.65    94       436.44        5.63        1.29        3.00              sand                  >90    42-44   >50   UNDEFINED 
    28.95    95       416.18        3.46        0.83        3.03      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    29.25    96       106.27        2.09        1.97        3.05    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    29.55    97        52.39        1.03        1.96        3.08    silty sand to sandy silt        <40    30-32    17   UNDEFINED 
    29.85    98        95.32        2.13        2.23        3.11    silty sand to sandy silt      40-50    34-36    30   UNDEFINED 
    30.15    99       115.47        2.20        1.90        3.14    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    30.45   100       154.23        2.63        1.70        3.17       sand to silty sand         60-70    36-38    37   UNDEFINED 
    30.75   101        36.10        1.15        3.17        3.20    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    31.05   102        31.02        0.80        2.58        3.22    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    31.35   103        29.88        0.93        3.11        3.25    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    31.65   104        32.72        0.89        2.72        3.28    sandy silt to clayey silt     UNDFND   UNDFD    13         1.7 
    32.00   105        34.93        1.14        3.25        3.31    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    32.30   106        30.98        0.56        1.81        3.34    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    32.60   107        40.82        0.72        1.76        3.37    sandy silt to clayey silt     UNDFND   UNDFD    16         2.2 
    32.95   108        86.19        2.20        2.55        3.40    sandy silt to clayey silt     UNDFND   UNDFD    33         5.3 
    33.25   109        85.19        2.90        3.40        3.43    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    33.55   110       173.65        2.94        1.69        3.46       sand to silty sand         60-70    36-38    42   UNDEFINED 
    33.85   111       113.37        3.65        3.22        3.49    sandy silt to clayey silt     UNDFND   UNDFD    43         7.1 
    34.15   112       209.04        3.33        1.60        3.52       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    34.45   113       393.52        1.93        0.49        3.55      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    34.75   114       423.53        1.62        0.38        3.57      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    35.05   115       511.27        2.03        0.40        3.60      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.35   116       478.89        2.65        0.55        3.63      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.65   117       189.30        2.67        1.41        3.66       sand to silty sand         60-70    36-38    45   UNDEFINED 
    35.95   118        49.08        1.04        2.12        3.69    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    36.25   119       179.02        2.77        1.54        3.72       sand to silty sand         60-70    36-38    43   UNDEFINED 
    36.55   120       176.85        5.54        3.13        3.74    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.3 
    36.85   121       201.63        5.74        2.84        3.77    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.15   122       284.33        3.20        1.13        3.80              sand                70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       148.01        3.67        2.48        3.83    silty sand to sandy silt      50-60    36-38    47   UNDEFINED 
    37.75   124        55.27        1.60        2.90        3.86    sandy silt to clayey silt     UNDFND   UNDFD    21         3.1 
    38.05   125        68.78        1.45        2.11        3.89    silty sand to sandy silt        <40    30-32    22   UNDEFINED 
    38.40   126        71.46        2.05        2.87        3.92    sandy silt to clayey silt     UNDFND   UNDFD    27         4.2 
    38.70   127       197.59        3.52        1.78        3.95       sand to silty sand         60-70    36-38    47   UNDEFINED 
    39.00   128       312.85        3.01        0.96        3.97              sand                70-80    38-40   >50   UNDEFINED 
    39.35   129       337.88        3.37        1.00        4.01              sand                80-90    40-42   >50   UNDEFINED 
    39.65   130       390.21        3.83        0.98        4.04              sand                80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-30a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-018                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 24.93438 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        34.20        0.21        0.60        0.03    silty sand to sandy silt      80-90      >48    11   UNDEFINED 
     0.60     2       143.63        0.87        0.60        0.09              sand                  >90      >48    28   UNDEFINED 
     0.95     3        23.57        1.01        4.29        0.15       silty clay to clay         UNDFND   UNDFD    15         1.5 
     1.25     4        29.47        1.03        3.50        0.22    clayey silt to silty clay     UNDFND   UNDFD    14         1.9 
     1.55     5        27.04        0.84        3.10        0.28    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     1.85     6        90.35        2.00        2.21        0.33    silty sand to sandy silt      70-80    44-46    29   UNDEFINED 
     2.15     7        43.26        1.62        3.75        0.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.8 
     2.45     8        27.60        1.40        5.08        0.45              clay                UNDFND   UNDFD    26         1.8 
     2.75     9        24.03        1.20        5.01        0.51              clay                UNDFND   UNDFD    23         1.5 
     3.05    10        53.84        1.98        3.67        0.57    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     3.35    11        41.97        2.01        4.79        0.63       silty clay to clay         UNDFND   UNDFD    27         2.7 
     3.65    12       107.15        2.89        2.70        0.69    sandy silt to clayey silt     UNDFND   UNDFD    41         7.0 
     3.95    13        64.06        2.54        3.96        0.75    clayey silt to silty clay     UNDFND   UNDFD    31         4.2 
     4.25    14        52.47        2.01        3.82        0.81    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     4.55    15        42.78        1.78        4.17        0.87       silty clay to clay         UNDFND   UNDFD    27         2.7 
     4.85    16        40.48        1.54        3.81        0.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.6 
     5.15    17        32.34        1.67        5.16        0.98              clay                UNDFND   UNDFD    31         2.0 
     5.45    18       131.32        1.15        0.88        1.04       sand to silty sand         70-80    40-42    31   UNDEFINED 
     5.75    19        82.62        1.32        1.60        1.10    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     6.05    20        56.77        1.12        1.97        1.16    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     6.40    21        45.10        1.58        3.51        1.23    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.70    22        17.45        0.80        4.59        1.29              clay                UNDFND   UNDFD    17         1.0 
     7.00    23        16.61        0.59        3.56        1.35       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        15.17        0.49        3.22        1.41       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.65    25        32.55        0.73        2.23        1.48    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     7.95    26        63.89        0.63        0.99        1.51    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
     8.25    27        34.16        0.48        1.41        1.54    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     8.55    28         9.16        0.33        3.60        1.57              clay                UNDFND   UNDFD     9          .5 
     8.85    29        10.94        0.35        3.16        1.60       silty clay to clay         UNDFND   UNDFD     7          .6 
     9.15    30         8.79        0.29        3.28        1.63              clay                UNDFND   UNDFD     8          .4 
     9.45    31        14.47        0.34        2.35        1.66    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     9.75    32        63.14        1.01        1.60        1.68    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    10.05    33       123.84        0.96        0.77        1.71       sand to silty sand         60-70    38-40    30   UNDEFINED 
    10.35    34        29.30        0.72        2.46        1.74    sandy silt to clayey silt     UNDFND   UNDFD    11         1.8 
    10.65    35        12.23        0.17        1.39        1.77    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
    10.95    36        10.97        0.19        1.78        1.80    clayey silt to silty clay     UNDFND   UNDFD     5          .5 
    11.25    37        13.57        0.34        2.48        1.83    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    11.55    38        11.15        0.34        3.06        1.85       silty clay to clay         UNDFND   UNDFD     7          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        11.41        0.30        2.59        1.88       silty clay to clay         UNDFND   UNDFD     7          .6 
    12.15    40        14.09        0.32        2.30        1.91    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    12.45    41        19.93        0.58        2.93        1.94    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    12.80    42        29.89        1.08        3.61        1.97    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        39.71        1.84        4.62        2.00       silty clay to clay         UNDFND   UNDFD    25         2.4 
    13.40    44       184.43        1.72        0.93        2.03              sand                70-80    40-42    35   UNDEFINED 
    13.75    45       246.32        1.67        0.68        2.06              sand                80-90    40-42    47   UNDEFINED 
    14.05    46       248.95        1.27        0.51        2.09              sand                80-90    40-42    48   UNDEFINED 
    14.35    47       179.26        1.70        0.95        2.12              sand                70-80    40-42    34   UNDEFINED 
    14.65    48        50.24        1.86        3.70        2.15    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    14.95    49        86.89        2.16        2.48        2.18    sandy silt to clayey silt     UNDFND   UNDFD    33         5.5 
    15.25    50       170.53        2.13        1.25        2.20       sand to silty sand         70-80    38-40    41   UNDEFINED 
    15.55    51       120.37        1.66        1.38        2.23       sand to silty sand         60-70    38-40    29   UNDEFINED 
    15.85    52        25.18        0.84        3.33        2.26    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.15    53        20.83        0.75        3.59        2.29       silty clay to clay         UNDFND   UNDFD    13         1.1 
    16.45    54        98.30        2.05        2.09        2.32    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    16.75    55        64.17        1.36        2.12        2.35    silty sand to sandy silt      40-50    32-34    20   UNDEFINED 
    17.05    56        16.41        0.75        4.58        2.37              clay                UNDFND   UNDFD    16          .8 
    17.35    57        17.88        0.86        4.79        2.40              clay                UNDFND   UNDFD    17          .9 
    17.65    58        20.50        0.90        4.41        2.43              clay                UNDFND   UNDFD    20         1.1 
    17.95    59        68.80        1.37        1.99        2.46    silty sand to sandy silt      40-50    34-36    22   UNDEFINED 
    18.25    60       174.08        1.98        1.14        2.49       sand to silty sand         60-70    38-40    42   UNDEFINED 
    18.55    61       137.10        1.86        1.36        2.52       sand to silty sand         60-70    38-40    33   UNDEFINED 
    18.85    62        81.50        1.74        2.13        2.54    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    19.20    63        23.19        1.01        4.34        2.57       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        47.92        1.98        4.12        2.61    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    19.80    65        56.83        2.24        3.93        2.63    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    20.15    66       108.78        1.79        1.64        2.66    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    20.45    67       108.99        1.60        1.46        2.69       sand to silty sand         50-60    36-38    26   UNDEFINED 
    20.75    68        51.06        1.30        2.55        2.72    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    21.05    69       123.78        1.54        1.24        2.75       sand to silty sand         50-60    36-38    30   UNDEFINED 
    21.35    70       211.00        2.16        1.02        2.78              sand                70-80    38-40    40   UNDEFINED 
    21.65    71       212.96        2.55        1.20        2.81              sand                70-80    38-40    41   UNDEFINED 
    21.95    72       251.25        3.99        1.59        2.84       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    22.25    73       315.52        5.12        1.62        2.86       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.55    74       367.51        2.81        0.77        2.89              sand                80-90    42-44   >50   UNDEFINED 
    22.85    75       401.60        2.25        0.56        2.92      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    23.15    76       395.11        3.65        0.92        2.95              sand                  >90    42-44   >50   UNDEFINED 
    23.45    77       408.09        4.54        1.11        2.98              sand                  >90    42-44   >50   UNDEFINED 
    23.75    78       393.78        4.74        1.20        3.01              sand                  >90    42-44   >50   UNDEFINED 
    24.05    79       337.28        3.40        1.01        3.03              sand                80-90    40-42   >50   UNDEFINED 
    24.35    80       309.14        1.42        0.46        3.06      gravelly sand to sand       80-90    40-42    49   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-31a



GROUP DELTA CONSULTANTS          
    Engineer   :   Nava                           CPT Date   :04/01/2008 
    On Site Loc:   CPT-08-020                     Cone Used  :30 ton 
    Job No.    :   I-436                          Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       199.33        1.02        0.51        0.03              sand                  >90      >48    38   UNDEFINED 
     0.60     2       152.07        1.39        0.91        0.09              sand                  >90      >48    29   UNDEFINED 
     0.95     3        43.99        1.55        3.53        0.15    clayey silt to silty clay     UNDFND   UNDFD    21         2.9 
     1.25     4        17.70        0.75        4.25        0.22              clay                UNDFND   UNDFD    17         1.1 
     1.55     5        17.64        0.63        3.58        0.28       silty clay to clay         UNDFND   UNDFD    11         1.1 
     1.85     6        21.00        0.79        3.74        0.33       silty clay to clay         UNDFND   UNDFD    13         1.3 
     2.15     7        24.78        0.92        3.73        0.39       silty clay to clay         UNDFND   UNDFD    16         1.6 
     2.45     8        25.47        0.83        3.26        0.45    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     2.75     9        22.65        0.79        3.50        0.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     3.05    10        17.51        0.38        2.17        0.57    clayey silt to silty clay     UNDFND   UNDFD     8         1.1 
     3.35    11         5.71        0.26        4.53        0.61              clay                UNDFND   UNDFD     5          .3 
     3.65    12        11.00        0.50        4.57        0.64              clay                UNDFND   UNDFD    11          .6 
     3.95    13        18.99        0.80        4.21        0.67              clay                UNDFND   UNDFD    18         1.2 
     4.25    14        81.63        0.73        0.90        0.69       sand to silty sand         60-70    40-42    20   UNDEFINED 
     4.55    15        39.08        1.00        2.55        0.72    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     4.85    16        10.46        0.21        2.00        0.75    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     5.15    17         8.28        0.18        2.17        0.78       silty clay to clay         UNDFND   UNDFD     5          .4 
     5.45    18        14.27        0.21        1.50        0.81    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.75    19         6.91        0.28        4.04        0.84              clay                UNDFND   UNDFD     7          .3 
     6.05    20        10.73        0.32        3.00        0.86       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.40    21         5.72        0.20        3.56        0.89              clay                UNDFND   UNDFD     5          .2 
     6.70    22        15.50        0.54        3.49        0.93       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.00    23        22.70        1.04        4.56        0.95              clay                UNDFND   UNDFD    22         1.4 
     7.35    24        47.71        1.63        3.41        0.98    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
     7.65    25        68.39        1.62        2.37        1.02    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     7.95    26       107.67        2.01        1.87        1.04    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     8.25    27       201.56        2.23        1.11        1.07              sand                80-90    42-44    39   UNDEFINED 
     8.55    28       335.71        4.39        1.31        1.10              sand                  >90    44-46   >50   UNDEFINED 
     8.85    29       306.91        4.05        1.32        1.13              sand                  >90    44-46   >50   UNDEFINED 
     9.15    30       265.86        3.26        1.23        1.16              sand                  >90    44-46   >50   UNDEFINED 
     9.45    31       114.78        3.22        2.80        1.19    sandy silt to clayey silt     UNDFND   UNDFD    44         7.5 
     9.75    32        41.01        2.63        6.42        1.21              clay                UNDFND   UNDFD    39         2.6 
    10.05    33        73.89        2.93        3.96        1.24    clayey silt to silty clay     UNDFND   UNDFD    35         4.7 
    10.35    34        60.49        2.29        3.78        1.27    clayey silt to silty clay     UNDFND   UNDFD    29         3.8 
    10.65    35        17.59        0.88        5.00        1.30              clay                UNDFND   UNDFD    17         1.0 
    10.95    36        25.60        1.46        5.70        1.33              clay                UNDFND   UNDFD    25         1.5 
    11.25    37        15.36        0.92        5.98        1.36              clay                UNDFND   UNDFD    15          .8 
    11.55    38        92.89        2.41        2.59        1.38    sandy silt to clayey silt     UNDFND   UNDFD    36         6.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        32.31        1.08        3.33        1.41    clayey silt to silty clay     UNDFND   UNDFD    15         2.0 
    12.15    40        13.96        0.71        5.08        1.44              clay                UNDFND   UNDFD    13          .7 
    12.45    41        16.61        0.84        5.09        1.47              clay                UNDFND   UNDFD    16          .9 
    12.80    42        36.77        1.42        3.85        1.50    clayey silt to silty clay     UNDFND   UNDFD    18         2.2 
    13.10    43        89.90        2.22        2.47        1.53    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
    13.40    44       165.21        3.05        1.84        1.56       sand to silty sand         70-80    40-42    40   UNDEFINED 
    13.75    45       130.84        2.29        1.75        1.59    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    14.05    46        59.30        1.85        3.12        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.35    47        55.58        1.37        2.47        1.65    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    14.65    48       198.10        3.82        1.93        1.68       sand to silty sand         70-80    40-42    47   UNDEFINED 
    14.95    49       197.80        3.66        1.85        1.70       sand to silty sand         70-80    40-42    47   UNDEFINED 
    15.25    50       188.92        3.98        2.11        1.73    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    15.55    51       165.77        3.71        2.24        1.76    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    15.85    52       129.33        3.11        2.40        1.79    silty sand to sandy silt      60-70    38-40    41   UNDEFINED 
    16.15    53       118.85        3.85        3.24        1.82    sandy silt to clayey silt     UNDFND   UNDFD    46         7.7 
    16.45    54       272.51        5.68        2.08        1.85       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.75    55       297.00        6.58        2.21        1.87       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.05    56       296.56        6.36        2.15        1.90       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.35    57       313.26        5.80        1.85        1.93       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.65    58       311.48        5.27        1.69        1.96       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.95    59       292.43        5.50        1.88        1.99       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    18.25    60       190.58        2.02        1.06        2.02              sand                70-80    40-42    37   UNDEFINED 
    18.55    61       102.88        1.55        1.51        2.04       sand to silty sand         50-60    36-38    25   UNDEFINED 
    18.85    62       215.27        1.05        0.49        2.07              sand                70-80    40-42    41   UNDEFINED 
    19.20    63       290.20        1.58        0.55        2.10              sand                80-90    42-44   >50   UNDEFINED 
    19.50    64       313.36        2.94        0.94        2.13              sand                80-90    42-44   >50   UNDEFINED 
    19.80    65       160.82        1.73        1.07        2.16       sand to silty sand         60-70    38-40    39   UNDEFINED 
    20.15    66       293.35        2.57        0.88        2.19              sand                80-90    42-44   >50   UNDEFINED 
    20.45    67       349.50        3.14        0.90        2.22              sand                  >90    42-44   >50   UNDEFINED 
    20.75    68       347.39        3.34        0.96        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       407.69        3.74        0.92        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       412.50        7.07        1.71        2.31       sand to silty sand           >90    42-44   >50   UNDEFINED 
    21.65    71       410.21        7.27        1.77        2.34       sand to silty sand           >90    42-44   >50   UNDEFINED 
    21.95    72       394.85        3.06        0.78        2.37      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.25    73        79.24        1.42        1.80        2.39    silty sand to sandy silt      40-50    34-36    25   UNDEFINED 
    22.55    74        32.55        0.99        3.04        2.42    clayey silt to silty clay     UNDFND   UNDFD    16         1.8 
    22.85    75        26.83        0.87        3.24        2.45    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    23.15    76        35.50        1.23        3.47        2.48    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    23.45    77       137.53        3.92        2.85        2.51    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    23.75    78        53.48        2.95        5.52        2.54              clay                UNDFND   UNDFD   >50         3.2 
    24.05    79        21.43        0.95        4.43        2.56              clay                UNDFND   UNDFD    21         1.1 
    24.35    80        30.01        1.17        3.90        2.59       silty clay to clay         UNDFND   UNDFD    19         1.6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        76.99        3.73        4.84        2.62   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.95    82        53.27        3.17        5.95        2.65              clay                UNDFND   UNDFD   >50         3.2 
    25.25    83        37.16        1.49        4.01        2.68    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    25.60    84        20.61        0.82        3.98        2.71       silty clay to clay         UNDFND   UNDFD    13         1.0 
    25.90    85        49.09        3.37        6.87        2.74              clay                UNDFND   UNDFD    47         2.9 
    26.20    86        51.52        3.33        6.46        2.77              clay                UNDFND   UNDFD    49         3.0 
    26.55    87        53.38        3.04        5.69        2.80              clay                UNDFND   UNDFD   >50         3.2 
    26.85    88        99.07        2.47        2.49        2.83    silty sand to sandy silt      50-60    34-36    32   UNDEFINED 
    27.15    89        61.05        3.29        5.39        2.86   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    27.45    90       204.30        3.74        1.83        2.88       sand to silty sand         70-80    38-40    49   UNDEFINED 
    27.75    91       170.34        3.96        2.32        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.05    92       157.54        5.06        3.21        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.1 
    28.35    93       338.39        6.95        2.05        2.97       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    28.65    94       385.38        6.04        1.57        3.00       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    28.95    95       387.61        6.21        1.60        3.03       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    29.25    96       424.41        6.37        1.50        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       509.78        7.39        1.45        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       477.86        5.43        1.14        3.11              sand                  >90    42-44   >50   UNDEFINED 
    30.15    99       377.17        8.13        2.16        3.14       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    30.45   100        80.00        3.14        3.92        3.17    clayey silt to silty clay     UNDFND   UNDFD    38         4.9 
    30.75   101        41.29        1.34        3.25        3.20    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    31.05   102       112.26        3.10        2.76        3.22    sandy silt to clayey silt     UNDFND   UNDFD    43         7.0 
    31.35   103       151.08        3.82        2.53        3.25    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    31.65   104       125.95        3.17        2.52        3.28    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    32.00   105        78.72        2.89        3.67        3.31    clayey silt to silty clay     UNDFND   UNDFD    38         4.8 
    32.30   106        49.94        2.14        4.29        3.34       silty clay to clay         UNDFND   UNDFD    32         2.9 
    32.60   107        31.49        1.22        3.86        3.37    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    32.95   108        47.01        1.79        3.82        3.40    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.25   109        58.32        2.09        3.59        3.43    clayey silt to silty clay     UNDFND   UNDFD    28         3.4 
    33.55   110       105.60        3.53        3.34        3.46    sandy silt to clayey silt     UNDFND   UNDFD    40         6.6 
    33.85   111       191.60        4.50        2.35        3.49    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    34.15   112       184.55        5.29        2.87        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       307.66        6.95        2.26        3.55       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    34.75   114       331.14        4.82        1.46        3.57       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.05   115       393.12        5.85        1.49        3.60              sand                80-90    40-42   >50   UNDEFINED 
    35.35   116       451.96        4.24        0.94        3.63              sand                  >90    40-42   >50   UNDEFINED 
    35.65   117       535.15        4.35        0.81        3.66      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    35.95   118       392.58        4.63        1.18        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       391.03        3.89        0.99        3.72              sand                80-90    40-42   >50   UNDEFINED 
    36.55   120       511.97        3.08        0.60        3.74      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    36.85   121       497.06        3.08        0.62        3.77      gravelly sand to sand         >90    42-44   >50   UNDEFINED 

37.15   122       499.91        2.14        0.43        3.80      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    37.45   123       515.30        4.07        0.79        3.83      gravelly sand to sand         >90    42-44   >50   UNDEFINED 

37.75   124       548.07        6.19        1.13        3.86              sand                  >90    42-44   >50   UNDEFINED  
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983  u: Nk= 15  
                                                  (*) overconsolidated or cemented 
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Figure A-32a



    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-021                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       312.43        1.49        0.48        0.03      gravelly sand to sand         >90    UNDFD    50   UNDEFINED 
     0.60     2       188.74        1.30        0.69        0.09              sand                  >90      >48    36   UNDEFINED 
     0.95     3        30.90        0.83        2.70        0.15    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     1.25     4        36.20        0.61        1.68        0.22    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     1.55     5        16.48        0.74        4.47        0.28              clay                UNDFND   UNDFD    16         1.0 
     1.85     6        16.43        0.53        3.24        0.33       silty clay to clay         UNDFND   UNDFD    10         1.0 
     2.15     7        11.70        0.39        3.30        0.39       silty clay to clay         UNDFND   UNDFD     7          .7 
     2.45     8        32.16        0.60        1.85        0.45    sandy silt to clayey silt     UNDFND   UNDFD    12         2.1 
     2.75     9         9.17        0.26        2.83        0.51       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.05    10         9.44        0.39        4.10        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        10.59        0.50        4.73        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        44.22        0.63        1.42        0.64    silty sand to sandy silt      40-50    38-40    14   UNDEFINED 
     3.95    13        34.87        0.54        1.55        0.67    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     4.25    14        12.36        0.40        3.22        0.69       silty clay to clay         UNDFND   UNDFD     8          .7 
     4.55    15        10.37        0.41        3.93        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        12.67        0.39        3.07        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        13.77        0.30        2.17        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        14.07        0.33        2.35        0.81    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.75    19        11.59        0.44        3.82        0.84              clay                UNDFND   UNDFD    11          .6 
     6.05    20        12.37        0.34        2.78        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        26.20        1.19        4.53        0.89              clay                UNDFND   UNDFD    25         1.6 
     6.70    22        46.14        2.36        5.11        0.93              clay                UNDFND   UNDFD    44         2.9 
     7.00    23        31.89        1.89        5.94        0.95              clay                UNDFND   UNDFD    31         2.0 
     7.35    24        75.65        2.11        2.78        0.98    sandy silt to clayey silt     UNDFND   UNDFD    29         4.9 
     7.65    25       159.69        2.58        1.62        1.02       sand to silty sand         70-80    42-44    38   UNDEFINED 
     7.95    26       294.45        2.12        0.72        1.04              sand                  >90    44-46   >50   UNDEFINED 
     8.25    27       233.07        1.16        0.50        1.07              sand                80-90    44-46    45   UNDEFINED 
     8.55    28       176.59        1.28        0.72        1.10              sand                80-90    42-44    34   UNDEFINED 
     8.85    29       105.96        1.77        1.67        1.13    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     9.15    30        88.45        2.28        2.58        1.16    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
     9.45    31        54.22        2.92        5.38        1.19              clay                UNDFND   UNDFD   >50         3.4 
     9.75    32        49.47        1.67        3.37        1.21    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    10.05    33        41.59        1.17        2.81        1.24    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.35    34        22.05        0.92        4.16        1.27       silty clay to clay         UNDFND   UNDFD    14         1.3 
    10.65    35        25.65        1.13        4.42        1.30       silty clay to clay         UNDFND   UNDFD    16         1.5 
    10.95    36        45.23        1.57        3.47        1.33    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
    11.25    37        29.83        0.95        3.19        1.36    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    11.55    38        16.84        0.78        4.62        1.38              clay                UNDFND   UNDFD    16          .9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.76        0.81        4.56        1.41              clay                UNDFND   UNDFD    17         1.0 
    12.15    40        19.31        0.75        3.87        1.44       silty clay to clay         UNDFND   UNDFD    12         1.1 
    12.45    41       116.15        2.44        2.10        1.47    silty sand to sandy silt      60-70    40-42    37   UNDEFINED 
    12.80    42       229.00        3.44        1.50        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       188.22        2.11        1.12        1.53              sand                70-80    40-42    36   UNDEFINED 
    13.40    44        53.23        1.70        3.20        1.56    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    13.75    45        57.04        1.31        2.30        1.59    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    14.05    46       130.58        2.12        1.62        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       130.24        2.64        2.03        1.65    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    14.65    48       143.42        1.99        1.38        1.68       sand to silty sand         60-70    40-42    34   UNDEFINED 
    14.95    49       125.21        1.79        1.43        1.70       sand to silty sand         60-70    38-40    30   UNDEFINED 
    15.25    50        67.85        2.03        2.99        1.73    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    15.55    51       235.05        2.59        1.10        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       263.32        3.81        1.45        1.79       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.15    53       316.90        2.61        0.83        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       281.50        3.42        1.22        1.85              sand                80-90    42-44   >50   UNDEFINED 
    16.75    55       341.06        3.51        1.03        1.87              sand                  >90    42-44   >50   UNDEFINED 
    17.05    56       389.51        2.60        0.67        1.90      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.35    57       345.43        3.65        1.06        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       301.63        3.83        1.27        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       318.01        4.64        1.46        1.99       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    18.25    60       354.11        4.97        1.40        2.02              sand                  >90    42-44   >50   UNDEFINED 
    18.55    61       348.02        4.85        1.39        2.04              sand                  >90    42-44   >50   UNDEFINED 
    18.85    62       348.19        3.28        0.94        2.07              sand                  >90    42-44   >50   UNDEFINED 
    19.20    63       297.97        1.68        0.56        2.10              sand                80-90    42-44   >50   UNDEFINED 
    19.50    64       372.75        2.14        0.57        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       398.39        2.13        0.53        2.16      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.15    66       351.22        2.01        0.57        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       365.15        4.25        1.16        2.22              sand                  >90    42-44   >50   UNDEFINED 
    20.75    68       393.56        5.19        1.32        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       402.02        5.04        1.25        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       171.99        1.64        0.96        2.31              sand                70-80    38-40    33   UNDEFINED 
    21.65    71        33.65        0.80        2.39        2.34    sandy silt to clayey silt     UNDFND   UNDFD    13         1.9 
    21.95    72        30.67        0.76        2.49        2.37    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    22.25    73        26.22        0.91        3.47        2.39    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    22.55    74        42.04        1.08        2.57        2.42    sandy silt to clayey silt     UNDFND   UNDFD    16         2.5 
    22.85    75        59.91        1.82        3.04        2.45    sandy silt to clayey silt     UNDFND   UNDFD    23         3.6 
    23.15    76        34.82        1.37        3.92        2.48    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    23.45    77        37.49        1.17        3.13        2.51    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    23.75    78        61.16        3.25        5.31        2.54   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.05    79        64.33        3.29        5.11        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        82.11        3.87        4.71        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        34.89        1.49        4.27        2.62       silty clay to clay         UNDFND   UNDFD    22         2.0 
    24.95    82        27.43        1.01        3.70        2.65    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    25.25    83        45.86        2.22        4.84        2.68       silty clay to clay         UNDFND   UNDFD    29         2.7 
    25.60    84        52.77        2.90        5.50        2.71              clay                UNDFND   UNDFD   >50         3.1 
    25.90    85        35.33        1.75        4.94        2.74              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        39.81        1.68        4.21        2.77       silty clay to clay         UNDFND   UNDFD    25         2.3 
    26.55    87        45.07        1.79        3.98        2.80    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.85    88       160.38        2.83        1.76        2.83       sand to silty sand         60-70    38-40    38   UNDEFINED 
    27.15    89       196.87        2.31        1.18        2.86              sand                70-80    38-40    38   UNDEFINED 
    27.45    90       172.96        3.65        2.11        2.88    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.75    91       338.22        4.45        1.32        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       370.89        5.11        1.38        2.94              sand                80-90    42-44   >50   UNDEFINED 
    28.35    93       427.10        5.31        1.24        2.97              sand                  >90    42-44   >50   UNDEFINED 
    28.65    94       421.84        6.02        1.43        3.00              sand                  >90    42-44   >50   UNDEFINED 
    28.95    95       372.56        4.73        1.27        3.03              sand                80-90    40-42   >50   UNDEFINED 
    29.25    96       512.32        6.18        1.21        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       492.28        5.81        1.18        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       232.44        3.93        1.69        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        47.49        0.88        1.85        3.14    silty sand to sandy silt        <40    30-32    15   UNDEFINED 
    30.45   100       156.58        2.93        1.87        3.17    silty sand to sandy silt      60-70    36-38    50   UNDEFINED 
    30.75   101       141.39        2.75        1.95        3.20    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.05   102        99.35        2.76        2.78        3.22    sandy silt to clayey silt     UNDFND   UNDFD    38         6.2 
    31.35   103       197.21        4.98        2.53        3.25    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    31.65   104       122.94        2.71        2.21        3.28    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    32.00   105        34.69        0.79        2.26        3.31    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.30   106        40.75        1.21        2.97        3.34    sandy silt to clayey silt     UNDFND   UNDFD    16         2.2 
    32.60   107        36.99        1.35        3.66        3.37    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    32.95   108        37.99        1.21        3.17        3.40    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    33.25   109        46.90        1.67        3.55        3.43    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    33.55   110        90.11        1.78        1.98        3.46    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    33.85   111       198.07        2.17        1.10        3.49              sand                60-70    38-40    38   UNDEFINED 
    34.15   112       414.33        1.91        0.46        3.52      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    34.45   113       294.89        5.09        1.72        3.55       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    34.75   114       310.52        3.67        1.18        3.57              sand                80-90    40-42   >50   UNDEFINED 
    35.05   115       324.42        4.55        1.40        3.60              sand                80-90    40-42   >50   UNDEFINED 
    35.35   116       327.31        4.68        1.43        3.63              sand                80-90    40-42   >50   UNDEFINED 
    35.65   117       399.38        6.50        1.63        3.66       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.95   118       394.07        4.01        1.02        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       293.94        3.78        1.29        3.72              sand                70-80    40-42   >50   UNDEFINED 
    36.55   120        66.96        1.70        2.54        3.74    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    36.85   121        65.44        3.17        4.84        3.77       silty clay to clay         UNDFND   UNDFD    42         3.8 
    37.15   122       253.08        3.60        1.42        3.80       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       394.19        4.35        1.10        3.83              sand                80-90    40-42   >50   UNDEFINED 
    37.75   124       312.38        3.95        1.27        3.86              sand                70-80    40-42   >50   UNDEFINED 
    38.05   125       329.85        5.51        1.67        3.89       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    38.40   126       354.67        5.16        1.45        3.92              sand                80-90    40-42   >50   UNDEFINED 
    38.70   127       289.77        4.34        1.50        3.95       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    39.00   128       104.71        2.71        2.59        3.97    sandy silt to clayey silt     UNDFND   UNDFD    40         6.4 
    39.35   129        67.34        1.81        2.70        4.01    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    39.65   130       177.74        3.76        2.12        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.95   131       303.67        3.00        0.99        4.06              sand                70-80    38-40   >50   UNDEFINED 
    40.25   132       353.19        3.45        0.98        4.09              sand                80-90    40-42   >50   UNDEFINED 
    40.55   133       354.61        4.05        1.14        4.12              sand                80-90    40-42   >50   UNDEFINED 
    40.85   134       407.71        5.12        1.26        4.15              sand                80-90    40-42   >50   UNDEFINED 
    41.15   135       320.69        3.69        1.15        4.18              sand                70-80    38-40   >50   UNDEFINED 
    41.45   136       170.86        3.25        1.90        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137        50.29        1.55        3.09        4.23    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    42.05   138        40.50        1.03        2.55        4.26    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.35   139        40.71        0.96        2.35        4.29    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.65   140       110.08        2.94        2.67        4.32    sandy silt to clayey silt     UNDFND   UNDFD    42         6.7 
    42.95   141        86.15        2.75        3.20        4.35    sandy silt to clayey silt     UNDFND   UNDFD    33         5.1 
    43.25   142       248.25        3.82        1.54        4.38       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.55   143       167.67        2.88        1.72        4.40       sand to silty sand         60-70    36-38    40   UNDEFINED 
    43.85   144        58.78        1.45        2.47        4.43    sandy silt to clayey silt     UNDFND   UNDFD    23         3.3 
    44.15   145        53.77        1.54        2.87        4.46    sandy silt to clayey silt     UNDFND   UNDFD    21         3.0 
    44.45   146       119.04        5.71        4.79        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       169.89        3.53        2.08        4.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    45.10   148       301.47        4.84        1.60        4.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    45.40   149       491.97        4.18        0.85        4.58      gravelly sand to sand         >90    40-42   >50   UNDEFINED 
    45.75   150       470.75        3.43        0.73        4.61      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-33a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-022                             Cone Used  : 30 ton 

Job No.    : I-436                                  Water table ( feet ) : 9.84252 
Tot. Unit Wt. (avg) : 120 pcf 

----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       109.32        1.03        0.94        0.03       sand to silty sand           >90      >48    26   UNDEFINED 
     0.60     2       232.57        1.67        0.72        0.09              sand                  >90      >48    45   UNDEFINED 
     0.95     3        46.61        1.18        2.53        0.15    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.25     4        18.71        0.66        3.54        0.22       silty clay to clay         UNDFND   UNDFD    12         1.2 
     1.55     5        14.24        0.55        3.86        0.28       silty clay to clay         UNDFND   UNDFD     9          .9 
     1.85     6        21.85        0.66        3.00        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.4 
     2.15     7         9.76        0.36        3.64        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        10.65        0.34        3.18        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9         8.31        0.49        5.91        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10         8.94        0.48        5.36        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        24.24        0.61        2.50        0.61    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     3.65    12        34.31        0.60        1.75        0.64    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     3.95    13        11.27        0.43        3.81        0.67              clay                UNDFND   UNDFD    11          .7 
     4.25    14        12.04        0.56        4.66        0.69              clay                UNDFND   UNDFD    12          .7 
     4.55    15        11.67        0.48        4.11        0.72              clay                UNDFND   UNDFD    11          .7 
     4.85    16        13.16        0.49        3.69        0.75       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.15    17         9.30        0.29        3.10        0.78       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.45    18         9.84        0.37        3.81        0.81              clay                UNDFND   UNDFD     9          .5 
     5.75    19         7.72        0.31        4.00        0.84              clay                UNDFND   UNDFD     7          .4 
     6.05    20        12.55        0.47        3.77        0.86              clay                UNDFND   UNDFD    12          .7 
     6.40    21        27.26        1.06        3.87        0.89       silty clay to clay         UNDFND   UNDFD    17         1.7 
     6.70    22        24.27        1.35        5.57        0.93              clay                UNDFND   UNDFD    23         1.5 
     7.00    23        56.94        1.23        2.16        0.95    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     7.35    24       148.98        1.79        1.20        0.98       sand to silty sand         70-80    42-44    36   UNDEFINED 
     7.65    25       271.53        1.76        0.65        1.02              sand                  >90    44-46   >50   UNDEFINED 
     7.95    26       260.22        1.81        0.70        1.04              sand                  >90    44-46    50   UNDEFINED 
     8.25    27       262.27        1.76        0.67        1.07              sand                  >90    44-46   >50   UNDEFINED 
     8.55    28       181.16        1.56        0.86        1.10              sand                80-90    42-44    35   UNDEFINED 
     8.85    29        67.04        2.34        3.49        1.13    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
     9.15    30        26.50        1.27        4.81        1.16              clay                UNDFND   UNDFD    25         1.6 
     9.45    31        59.54        2.41        4.05        1.19    clayey silt to silty clay     UNDFND   UNDFD    29         3.8 
     9.75    32        26.32        1.08        4.09        1.21       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.05    33        19.48        0.97        4.95        1.24              clay                UNDFND   UNDFD    19         1.1 
    10.35    34        26.69        1.19        4.46        1.27       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.65    35        29.75        1.32        4.44        1.30       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.95    36        80.35        1.14        1.42        1.33    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    11.25    37        21.57        1.01        4.68        1.36              clay                UNDFND   UNDFD    21         1.2 
    11.55    38        14.50        0.71        4.88        1.38              clay                UNDFND   UNDFD    14          .8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        14.40        0.73        5.04        1.41              clay                UNDFND   UNDFD    14          .8 
    12.15    40        17.41        0.83        4.76        1.44              clay                UNDFND   UNDFD    17         1.0 
    12.45    41        66.93        1.88        2.81        1.47    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    12.80    42       188.85        2.83        1.50        1.50       sand to silty sand         70-80    40-42    45   UNDEFINED 
    13.10    43       263.77        2.72        1.03        1.53              sand                80-90    42-44   >50   UNDEFINED 
    13.40    44       120.80        1.87        1.55        1.56       sand to silty sand         60-70    38-40    29   UNDEFINED 
    13.75    45        28.42        1.21        4.26        1.59       silty clay to clay         UNDFND   UNDFD    18         1.7 
    14.05    46       106.26        1.65        1.56        1.62    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    14.35    47       157.73        2.24        1.42        1.65       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.65    48       158.03        2.20        1.40        1.68       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.95    49       176.04        1.58        0.90        1.70              sand                70-80    40-42    34   UNDEFINED 
    15.25    50        91.65        2.08        2.27        1.73    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    15.55    51       237.16        2.76        1.16        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       320.29        3.26        1.02        1.79              sand                  >90    42-44   >50   UNDEFINED 
    16.15    53       355.17        3.07        0.87        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       338.21        2.37        0.70        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       365.14        2.17        0.60        1.87      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.05    56       291.92        2.58        0.88        1.90              sand                80-90    42-44   >50   UNDEFINED 
    17.35    57       311.80        3.46        1.11        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       310.82        3.32        1.07        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       386.25        2.56        0.66        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       387.99        2.10        0.54        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       352.17        1.69        0.48        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       379.90        2.19        0.58        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       350.92        1.85        0.53        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       282.08        1.05        0.37        2.13      gravelly sand to sand       80-90    42-44    45   UNDEFINED 
    19.80    65       200.71        0.88        0.44        2.16              sand                70-80    40-42    38   UNDEFINED 
    20.15    66       393.79        1.44        0.37        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       449.43        3.18        0.71        2.22      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    20.75    68       402.06        3.79        0.94        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       386.43        3.72        0.96        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       429.27        4.40        1.02        2.31              sand                  >90    42-44   >50   UNDEFINED 
    21.65    71       467.40        3.60        0.77        2.34      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    21.95    72       377.27        1.95        0.52        2.37      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.25    73       367.80        1.58        0.43        2.39      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.55    74       102.48        1.32        1.29        2.42       sand to silty sand         50-60    36-38    25   UNDEFINED 
    22.85    75        24.58        0.45        1.82        2.45    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    23.15    76        16.24        0.45        2.76        2.48    clayey silt to silty clay     UNDFND   UNDFD     8          .7 
    23.45    77        23.09        0.74        3.19        2.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    23.75    78        72.10        2.71        3.76        2.54    clayey silt to silty clay     UNDFND   UNDFD    35         4.4 
    24.05    79        98.77        4.94        5.01        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        68.14        3.83        5.61        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       108.28        4.76        4.39        2.62   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.95    82        39.42        1.88        4.76        2.65       silty clay to clay         UNDFND   UNDFD    25         2.3 
    25.25    83        36.80        1.79        4.86        2.68              clay                UNDFND   UNDFD    35         2.1 
    25.60    84        66.12        2.95        4.47        2.71    clayey silt to silty clay     UNDFND   UNDFD    32         4.0 
    25.90    85        60.15        3.88        6.44        2.74   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    26.20    86        51.83        2.71        5.23        2.77              clay                UNDFND   UNDFD    50         3.1 
    26.55    87        51.63        1.76        3.40        2.80    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    26.85    88        62.88        2.37        3.76        2.83    clayey silt to silty clay     UNDFND   UNDFD    30         3.8 
    27.15    89        47.90        2.38        4.97        2.86       silty clay to clay         UNDFND   UNDFD    31         2.8 
    27.45    90       145.93        3.67        2.51        2.88    silty sand to sandy silt      60-70    36-38    47   UNDEFINED 
    27.75    91       113.42        3.84        3.38        2.91    sandy silt to clayey silt     UNDFND   UNDFD    43         7.2 
    28.05    92       244.50        3.38        1.38        2.94       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    28.35    93       220.00        3.32        1.51        2.97       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    28.65    94       294.49        3.45        1.17        3.00              sand                80-90    40-42   >50   UNDEFINED 
    28.95    95       416.11        5.06        1.21        3.03              sand                  >90    42-44   >50   UNDEFINED 
    29.25    96       461.20        5.67        1.23        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       415.19        6.07        1.46        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       370.94        6.30        1.70        3.11       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    30.15    99       160.48        3.05        1.90        3.14    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100        34.31        0.70        2.03        3.17    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    30.75   101        52.27        1.21        2.31        3.20    sandy silt to clayey silt     UNDFND   UNDFD    20         3.0 
    31.05   102       110.03        1.56        1.41        3.22       sand to silty sand         50-60    34-36    26   UNDEFINED 
    31.35   103       150.02        1.87        1.25        3.25       sand to silty sand         60-70    36-38    36   UNDEFINED 
    31.65   104       113.92        2.28        2.00        3.28    silty sand to sandy silt      50-60    34-36    36   UNDEFINED 
    32.00   105        85.44        2.18        2.55        3.31    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    32.30   106        29.97        1.15        3.84        3.34       silty clay to clay         UNDFND   UNDFD    19         1.5 
    32.60   107        27.45        0.95        3.46        3.37    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    32.95   108        31.66        0.98        3.08        3.40    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    33.25   109        40.06        1.26        3.14        3.43    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    33.55   110        42.39        0.99        2.33        3.46    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    33.85   111        99.21        1.72        1.73        3.49    silty sand to sandy silt      40-50    34-36    32   UNDEFINED 
    34.15   112       176.22        2.89        1.64        3.52       sand to silty sand         60-70    36-38    42   UNDEFINED 
    34.45   113       215.92        2.57        1.19        3.55              sand                70-80    38-40    41   UNDEFINED 
    34.75   114       176.88        3.64        2.06        3.57    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       273.72        3.89        1.42        3.60       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    35.35   116       308.96        6.18        2.00        3.63       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.65   117       635.31        8.78        1.38        3.66              sand                  >90    42-44   >50   UNDEFINED 
    35.95   118       389.55        5.88        1.51        3.69       sand to silty sand         80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
� 
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Figure A-34a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-102                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       253.16        2.29        0.90        0.03              sand                  >90      >48    48   UNDEFINED 
     0.60     2       270.91        2.70        1.00        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3        55.69        1.38        2.47        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        29.62        1.15        3.89        0.22       silty clay to clay         UNDFND   UNDFD    19         1.9 
     1.55     5        88.66        3.05        3.44        0.28    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
     1.85     6        65.93        1.95        2.96        0.33    sandy silt to clayey silt     UNDFND   UNDFD    25         4.3 
     2.15     7        11.59        0.50        4.29        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        10.34        0.43        4.13        0.45              clay                UNDFND   UNDFD    10          .6 
     2.75     9        21.20        0.73        3.43        0.51    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     3.05    10        25.09        0.96        3.81        0.57       silty clay to clay         UNDFND   UNDFD    16         1.6 
     3.35    11         9.62        0.43        4.46        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12        14.62        0.54        3.67        0.64       silty clay to clay         UNDFND   UNDFD     9          .9 
     3.95    13        49.15        1.04        2.11        0.67    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
     4.25    14        12.76        0.45        3.55        0.69       silty clay to clay         UNDFND   UNDFD     8          .7 
     4.55    15         8.48        0.40        4.66        0.72              clay                UNDFND   UNDFD     8          .5 
     4.85    16         7.06        0.36        5.05        0.75              clay                UNDFND   UNDFD     7          .4 
     5.15    17         9.93        0.46        4.64        0.78              clay                UNDFND   UNDFD    10          .5 
     5.45    18        10.49        0.54        5.18        0.81              clay                UNDFND   UNDFD    10          .6 
     5.75    19         7.52        0.33        4.33        0.84              clay                UNDFND   UNDFD     7          .4 
     6.05    20         8.46        0.35        4.12        0.86              clay                UNDFND   UNDFD     8          .4 
     6.40    21        11.52        0.48        4.20        0.89              clay                UNDFND   UNDFD    11          .6 
     6.70    22        12.11        0.49        4.07        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        13.35        0.50        3.72        0.95       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.35    24        12.80        0.69        5.42        0.98              clay                UNDFND   UNDFD    12          .7 
     7.65    25        13.12        0.66        5.05        1.02              clay                UNDFND   UNDFD    13          .7 
     7.95    26        14.64        0.71        4.84        1.04              clay                UNDFND   UNDFD    14          .8 
     8.25    27        24.06        1.63        6.79        1.07              clay                UNDFND   UNDFD    23         1.4 
     8.55    28        26.47        1.54        5.82        1.10              clay                UNDFND   UNDFD    25         1.6 
     8.85    29        23.38        1.17        5.00        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        97.86        1.57        1.60        1.16    silty sand to sandy silt      60-70    40-42    31   UNDEFINED 
     9.45    31        61.41        2.45        3.98        1.19    clayey silt to silty clay     UNDFND   UNDFD    29         3.9 
     9.75    32        18.83        1.04        5.53        1.21              clay                UNDFND   UNDFD    18         1.1 
    10.05    33        12.30        0.63        5.11        1.24              clay                UNDFND   UNDFD    12          .6 
    10.35    34        38.79        1.18        3.04        1.27    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    10.65    35        13.92        0.69        4.94        1.30              clay                UNDFND   UNDFD    13          .7 
    10.95    36        47.15        1.08        2.28        1.33    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
    11.25    37        23.33        1.03        4.41        1.36              clay                UNDFND   UNDFD    22         1.4 
    11.55    38        52.16        1.45        2.77        1.38    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       117.04        2.44        2.08        1.41    silty sand to sandy silt      60-70    40-42    37   UNDEFINED 
    12.15    40        88.28        2.21        2.50        1.44    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    12.45    41        88.67        2.17        2.44        1.47    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
    12.80    42        64.22        3.79        5.90        1.50   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    13.10    43        38.47        1.82        4.72        1.53       silty clay to clay         UNDFND   UNDFD    25         2.3 
    13.40    44        24.58        1.05        4.28        1.56       silty clay to clay         UNDFND   UNDFD    16         1.4 
    13.75    45        20.63        1.03        4.99        1.59              clay                UNDFND   UNDFD    20         1.1 
    14.05    46        24.81        1.10        4.45        1.62              clay                UNDFND   UNDFD    24         1.4 
    14.35    47        25.70        1.14        4.43        1.65       silty clay to clay         UNDFND   UNDFD    16         1.5 
    14.65    48        24.39        1.06        4.35        1.68       silty clay to clay         UNDFND   UNDFD    16         1.4 
    14.95    49        43.74        2.59        5.91        1.70              clay                UNDFND   UNDFD    42         2.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-35a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-103                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       191.77        1.72        0.90        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       162.78        2.52        1.55        0.09       sand to silty sand           >90      >48    39   UNDEFINED 
     0.95     3       136.86        3.39        2.47        0.15    silty sand to sandy silt        >90      >48    44   UNDEFINED 
     1.25     4       154.99        3.82        2.46        0.22    silty sand to sandy silt        >90      >48    49   UNDEFINED 
     1.55     5        66.13        1.91        2.88        0.28    sandy silt to clayey silt     UNDFND   UNDFD    25         4.3 
     1.85     6        15.46        0.64        4.14        0.33              clay                UNDFND   UNDFD    15         1.0 
     2.15     7        11.89        0.58        4.88        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        13.45        0.59        4.42        0.45              clay                UNDFND   UNDFD    13          .8 
     2.75     9        25.91        0.81        3.11        0.51    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.05    10        11.36        0.63        5.56        0.57              clay                UNDFND   UNDFD    11          .7 
     3.35    11        10.59        0.59        5.61        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12         9.55        0.49        5.15        0.64              clay                UNDFND   UNDFD     9          .5 
     3.95    13        10.30        0.47        4.56        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         9.78        0.45        4.56        0.69              clay                UNDFND   UNDFD     9          .5 
     4.55    15        13.38        0.90        6.70        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16        12.83        0.70        5.49        0.75              clay                UNDFND   UNDFD    12          .7 
     5.15    17        10.91        0.62        5.70        0.78              clay                UNDFND   UNDFD    10          .6 
     5.45    18        14.71        0.83        5.64        0.81              clay                UNDFND   UNDFD    14          .9 
     5.75    19        19.84        0.87        4.39        0.84              clay                UNDFND   UNDFD    19         1.2 
     6.05    20        15.49        0.73        4.70        0.86              clay                UNDFND   UNDFD    15          .9 
     6.40    21        16.20        0.67        4.12        0.89              clay                UNDFND   UNDFD    16          .9 
     6.70    22        20.30        0.78        3.82        0.93       silty clay to clay         UNDFND   UNDFD    13         1.2 
     7.00    23        14.98        0.82        5.47        0.95              clay                UNDFND   UNDFD    14          .9 
     7.35    24        14.57        0.91        6.24        0.98              clay                UNDFND   UNDFD    14          .8 
     7.65    25        14.73        0.80        5.44        1.02              clay                UNDFND   UNDFD    14          .8 
     7.95    26        21.24        1.14        5.35        1.04              clay                UNDFND   UNDFD    20         1.3 
     8.25    27        16.26        0.85        5.25        1.07              clay                UNDFND   UNDFD    16          .9 
     8.55    28        24.87        0.97        3.90        1.10       silty clay to clay         UNDFND   UNDFD    16         1.5 
     8.85    29        71.81        1.56        2.17        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        88.99        1.47        1.65        1.16    silty sand to sandy silt      60-70    38-40    28   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-36a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-104                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       209.97        2.07        0.98        0.03              sand                  >90      >48    40   UNDEFINED 
     0.60     2       399.45        3.94        0.99        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       127.87        1.48        1.16        0.15       sand to silty sand           >90      >48    31   UNDEFINED 
     1.25     4        34.74        0.82        2.36        0.22    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     1.55     5        18.46        0.85        4.59        0.28              clay                UNDFND   UNDFD    18         1.2 
     1.85     6        13.47        0.66        4.87        0.33              clay                UNDFND   UNDFD    13          .8 
     2.15     7         9.59        0.42        4.41        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        14.07        0.45        3.22        0.45       silty clay to clay         UNDFND   UNDFD     9          .9 
     2.75     9         8.05        0.35        4.40        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10         9.68        0.43        4.48        0.57              clay                UNDFND   UNDFD     9          .6 
     3.35    11        10.86        0.40        3.70        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        13.23        0.50        3.81        0.64       silty clay to clay         UNDFND   UNDFD     8          .8 
     3.95    13        10.38        0.42        4.07        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14        12.30        0.66        5.38        0.69              clay                UNDFND   UNDFD    12          .7 
     4.55    15        13.15        0.69        5.24        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16        12.26        0.73        5.98        0.75              clay                UNDFND   UNDFD    12          .7 
     5.15    17         8.81        0.35        4.02        0.78              clay                UNDFND   UNDFD     8          .5 
     5.45    18        13.19        0.63        4.78        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        12.91        0.51        3.98        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20         2.47        0.10        3.99        0.86              clay                UNDFND   UNDFD     2         8.7 
     6.40    21        41.00        1.34        3.27        0.89    clayey silt to silty clay     UNDFND   UNDFD    20         2.6 
     6.70    22        13.00        0.44        3.40        0.93       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.00    23        13.46        0.89        6.58        0.95              clay                UNDFND   UNDFD    13          .8 
     7.35    24         9.74        0.42        4.26        0.98              clay                UNDFND   UNDFD     9          .5 
     7.65    25        15.78        0.75        4.77        1.02              clay                UNDFND   UNDFD    15          .9 
     7.95    26        13.59        0.40        2.93        1.04       silty clay to clay         UNDFND   UNDFD     9          .8 
     8.25    27       -24.11        0.57       -2.34        1.07            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     8.55    28       115.85        0.85        0.74        1.10       sand to silty sand         60-70    40-42    28   UNDEFINED 
     8.85    29        79.10        2.16        2.73        1.13    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
     9.15    30        36.54        1.11        3.03        1.16    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
     9.45    31        24.00        0.94        3.91        1.19       silty clay to clay         UNDFND   UNDFD    15         1.4 
     9.75    32        20.66        0.68        3.29        1.21    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
    10.05    33        17.44        0.60        3.44        1.24       silty clay to clay         UNDFND   UNDFD    11         1.0 
    10.35    34        14.95        0.51        3.44        1.27       silty clay to clay         UNDFND   UNDFD    10          .8 
    10.65    35        23.92        0.86        3.59        1.30    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
    10.95    36       183.31        1.51        0.83        1.33              sand                70-80    42-44    35   UNDEFINED 
    11.25    37       137.54        1.23        0.89        1.36       sand to silty sand         70-80    40-42    33   UNDEFINED 
    11.55    38        33.36        0.91        2.73        1.38    sandy silt to clayey silt     UNDFND   UNDFD    13         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        54.03        1.74        3.22        1.41    sandy silt to clayey silt     UNDFND   UNDFD    21         3.4 
    12.15    40        41.04        1.93        4.70        1.44       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.45    41        85.26        1.38        1.62        1.47    silty sand to sandy silt      50-60    38-40    27   UNDEFINED 
    12.80    42       124.36        1.36        1.09        1.50       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.10    43        99.48        1.18        1.18        1.53       sand to silty sand         60-70    38-40    24   UNDEFINED 
    13.40    44        63.31        1.41        2.23        1.56    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    13.75    45       107.97        1.49        1.38        1.59       sand to silty sand         60-70    38-40    26   UNDEFINED 
    14.05    46        77.55        0.95        1.22        1.62    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    14.35    47        61.75        1.12        1.81        1.65    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    14.65    48       241.40        2.04        0.85        1.68              sand                80-90    42-44    46   UNDEFINED 
    14.95    49       320.91        1.97        0.61        1.70      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    15.25    50       146.04        1.53        1.05        1.73       sand to silty sand         60-70    40-42    35   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-37a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-105                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       206.04        2.29        1.11        0.03              sand                  >90      >48    39   UNDEFINED 
     0.60     2       232.09        2.85        1.23        0.09              sand                  >90      >48    44   UNDEFINED 
     0.95     3       143.90        3.98        2.77        0.15    silty sand to sandy silt        >90      >48    46   UNDEFINED 
     1.25     4        82.25        2.51        3.05        0.22    sandy silt to clayey silt     UNDFND   UNDFD    32         5.4 
     1.55     5        14.19        0.59        4.19        0.28              clay                UNDFND   UNDFD    14          .9 
     1.85     6         7.76        0.44        5.70        0.33              clay                UNDFND   UNDFD     7          .4 
     2.15     7         9.30        0.56        6.01        0.39              clay                UNDFND   UNDFD     9          .5 
     2.45     8        10.90        0.49        4.46        0.45              clay                UNDFND   UNDFD    10          .6 
     2.75     9        12.67        0.51        4.01        0.51              clay                UNDFND   UNDFD    12          .8 
     3.05    10         7.43        0.37        5.00        0.57              clay                UNDFND   UNDFD     7          .4 
     3.35    11        10.04        0.38        3.81        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        14.31        0.63        4.43        0.64              clay                UNDFND   UNDFD    14          .9 
     3.95    13         9.30        0.46        4.91        0.67              clay                UNDFND   UNDFD     9          .5 
     4.25    14        10.14        0.56        5.50        0.69              clay                UNDFND   UNDFD    10          .6 
     4.55    15        12.52        0.57        4.57        0.72              clay                UNDFND   UNDFD    12          .7 
     4.85    16        11.92        0.59        4.96        0.75              clay                UNDFND   UNDFD    11          .7 
     5.15    17        16.94        0.77        4.54        0.78              clay                UNDFND   UNDFD    16         1.0 
     5.45    18        17.00        0.79        4.64        0.81              clay                UNDFND   UNDFD    16         1.0 
     5.75    19        14.25        0.65        4.53        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        17.62        0.69        3.92        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        52.82        1.83        3.46        0.89    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     6.70    22        87.09        1.97        2.26        0.93    silty sand to sandy silt      60-70    40-42    28   UNDEFINED 
     7.00    23        42.20        1.36        3.23        0.95    clayey silt to silty clay     UNDFND   UNDFD    20         2.7 
     7.35    24        13.68        0.74        5.39        0.98              clay                UNDFND   UNDFD    13          .8 
     7.65    25        14.17        0.71        4.98        1.02              clay                UNDFND   UNDFD    14          .8 
     7.95    26        12.34        0.69        5.63        1.04              clay                UNDFND   UNDFD    12          .7 
     8.25    27        11.09        0.69        6.25        1.07              clay                UNDFND   UNDFD    11          .6 
     8.55    28        70.90        1.62        2.29        1.10    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     8.85    29        69.40        2.01        2.89        1.13    sandy silt to clayey silt     UNDFND   UNDFD    27         4.5 
     9.15    30        72.46        1.71        2.36        1.16    sandy silt to clayey silt     UNDFND   UNDFD    28         4.7 
     9.45    31        15.33        0.99        6.44        1.19              clay                UNDFND   UNDFD    15          .9 
     9.75    32        10.85        0.61        5.65        1.21              clay                UNDFND   UNDFD    10          .5 
    10.05    33        18.59        0.93        4.99        1.24              clay                UNDFND   UNDFD    18         1.1 
    10.35    34        68.12        2.64        3.87        1.27    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    10.65    35        14.81        1.03        6.96        1.30              clay                UNDFND   UNDFD    14          .8 
    10.95    36        15.29        0.93        6.07        1.33              clay                UNDFND   UNDFD    15          .8 
    11.25    37        15.30        0.61        4.00        1.36              clay                UNDFND   UNDFD    15          .8 
    11.55    38        80.91        2.51        3.10        1.38    sandy silt to clayey silt     UNDFND   UNDFD    31         5.2 
    11.85    39       120.28        3.32        2.76        1.41    sandy silt to clayey silt     UNDFND   UNDFD    46         7.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-38a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-106                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       261.49        2.61        1.00        0.03              sand                  >90      >48   >50   UNDEFINED 
     0.60     2       297.96        2.96        0.99        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       149.99        1.75        1.17        0.15       sand to silty sand           >90      >48    36   UNDEFINED 
     1.25     4        27.59        0.84        3.06        0.22    clayey silt to silty clay     UNDFND   UNDFD    13         1.8 
     1.55     5         8.92        0.31        3.53        0.28              clay                UNDFND   UNDFD     9          .5 
     1.85     6         4.75        0.19        4.03        0.33              clay                UNDFND   UNDFD     5          .2 
     2.15     7         7.36        0.26        3.48        0.39              clay                UNDFND   UNDFD     7          .4 
     2.45     8        11.69        0.38        3.25        0.45       silty clay to clay         UNDFND   UNDFD     7          .7 
     2.75     9        11.38        0.33        2.92        0.51       silty clay to clay         UNDFND   UNDFD     7          .7 
     3.05    10        10.78        0.43        3.96        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11        11.11        0.38        3.44        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        19.60        0.62        3.15        0.64    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     3.95    13        24.59        0.50        2.03        0.67    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     4.25    14        10.60        0.34        3.25        0.69       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.55    15        13.12        0.66        5.03        0.72              clay                UNDFND   UNDFD    13          .8 
     4.85    16         9.25        0.58        6.29        0.75              clay                UNDFND   UNDFD     9          .5 
     5.15    17         6.72       -0.03       -0.38        0.78            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     5.45    18        19.05        1.03        5.40        0.81              clay                UNDFND   UNDFD    18         1.2 
     5.75    19        -8.17       -0.34        4.12        0.84            undefined             UNDFND   UNDFD   UDF   UNDEFINED 
     6.05    20        21.26        1.27        5.96        0.86              clay                UNDFND   UNDFD    20         1.3 
     6.40    21        57.67        0.90        1.56        0.89    silty sand to sandy silt      50-60    38-40    18   UNDEFINED 
     6.70    22        56.92        0.82        1.44        0.93    silty sand to sandy silt      50-60    38-40    18   UNDEFINED 
     7.00    23        15.95        0.63        3.97        0.95       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.35    24        13.61        0.61        4.47        0.98              clay                UNDFND   UNDFD    13          .8 
     7.65    25        23.42        1.31        5.58        1.02              clay                UNDFND   UNDFD    22         1.4 
     7.95    26        21.88        1.04        4.77        1.04              clay                UNDFND   UNDFD    21         1.3 
     8.25    27        13.16        0.65        4.96        1.07              clay                UNDFND   UNDFD    13          .7 
     8.55    28        19.81        0.83        4.20        1.10       silty clay to clay         UNDFND   UNDFD    13         1.2 
     8.85    29        72.28        1.22        1.69        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        45.84        1.76        3.85        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.45    31        13.99        0.63        4.50        1.19              clay                UNDFND   UNDFD    13          .8 
     9.75    32        19.17        0.76        3.98        1.21       silty clay to clay         UNDFND   UNDFD    12         1.1 
    10.05    33        13.57        0.55        4.04        1.24              clay                UNDFND   UNDFD    13          .7 
    10.35    34        24.39        0.91        3.72        1.27       silty clay to clay         UNDFND   UNDFD    16         1.4 
    10.65    35        19.05        0.84        4.39        1.30              clay                UNDFND   UNDFD    18         1.1 
    10.95    36        16.36        0.56        3.44        1.33       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.25    37        96.26        1.00        1.04        1.36       sand to silty sand         60-70    38-40    23   UNDEFINED 
    11.55    38        39.97        0.92        2.31        1.38    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
    11.85    39        49.00        1.37        2.79        1.41    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    12.15    40       130.64        3.15        2.41        1.44    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be u �sed with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****  
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Figure A-39a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-107                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       163.17        1.56        0.96        0.03              sand                  >90      >48    31   UNDEFINED 
     0.60     2       241.48        1.99        0.82        0.09              sand                  >90      >48    46   UNDEFINED 
     0.95     3        97.09        2.97        3.06        0.15    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     1.25     4        91.11        3.40        3.73        0.22    clayey silt to silty clay     UNDFND   UNDFD    44         6.0 
     1.55     5        16.95        0.81        4.79        0.28              clay                UNDFND   UNDFD    16         1.1 
     1.85     6         6.72        0.33        4.88        0.33              clay                UNDFND   UNDFD     6          .4 
     2.15     7        11.57        0.69        5.93        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        16.33        0.79        4.86        0.45              clay                UNDFND   UNDFD    16         1.0 
     2.75     9        29.64        0.86        2.91        0.51    clayey silt to silty clay     UNDFND   UNDFD    14         1.9 
     3.05    10        12.15        0.56        4.58        0.57              clay                UNDFND   UNDFD    12          .7 
     3.35    11         9.67        0.53        5.50        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        10.16        0.54        5.35        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13         8.86        0.43        4.80        0.67              clay                UNDFND   UNDFD     8          .5 
     4.25    14         8.84        0.46        5.23        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15         7.16        0.35        4.94        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16        13.57        0.70        5.18        0.75              clay                UNDFND   UNDFD    13          .8 
     5.15    17        13.23        0.70        5.26        0.78              clay                UNDFND   UNDFD    13          .8 
     5.45    18        10.32        0.45        4.39        0.81              clay                UNDFND   UNDFD    10          .6 
     5.75    19        12.76        0.52        4.11        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20        19.16        0.75        3.94        0.86       silty clay to clay         UNDFND   UNDFD    12         1.2 
     6.40    21        49.32        1.61        3.27        0.89    clayey silt to silty clay     UNDFND   UNDFD    24         3.2 
     6.70    22        22.17        0.87        3.93        0.93       silty clay to clay         UNDFND   UNDFD    14         1.3 
     7.00    23        31.58        1.28        4.06        0.95       silty clay to clay         UNDFND   UNDFD    20         2.0 
     7.35    24        35.08        1.53        4.38        0.98       silty clay to clay         UNDFND   UNDFD    22         2.2 
     7.65    25        17.48        0.77        4.41        1.02              clay                UNDFND   UNDFD    17         1.0 
     7.95    26        17.69        0.63        3.57        1.04       silty clay to clay         UNDFND   UNDFD    11         1.0 
     8.25    27         9.94        0.46        4.66        1.07              clay                UNDFND   UNDFD    10          .5 
     8.55    28        11.48        0.60        5.20        1.10              clay                UNDFND   UNDFD    11          .6 
     8.85    29        48.92        0.96        1.97        1.13    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
     9.15    30        20.99        0.80        3.80        1.16       silty clay to clay         UNDFND   UNDFD    13         1.2 
     9.45    31         8.81        0.37        4.19        1.19              clay                UNDFND   UNDFD     8          .4 
     9.75    32        10.69        0.42        3.92        1.21              clay                UNDFND   UNDFD    10          .5 
    10.05    33        42.94        1.68        3.91        1.24    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
    10.35    34        32.47        1.61        4.97        1.27              clay                UNDFND   UNDFD    31         2.0 
    10.65    35        10.68        0.61        5.71        1.30              clay                UNDFND   UNDFD    10          .5 
    10.95    36        59.65        1.23        2.07        1.33    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    11.25    37        92.44        1.80        1.95        1.36    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    11.55    38        37.16        2.15        5.78        1.38              clay                UNDFND   UNDFD    36         2.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        86.62        3.53        4.07        1.41    clayey silt to silty clay     UNDFND   UNDFD    41         5.6 
    12.15    40        14.22        0.72        5.10        1.44              clay                UNDFND   UNDFD    14          .7 
    12.45    41        12.29        0.38        3.13        1.47       silty clay to clay         UNDFND   UNDFD     8          .6 
    12.80    42        38.53        1.72        4.45        1.50       silty clay to clay         UNDFND   UNDFD    25         2.4 
    13.10    43        52.05        3.23        6.21        1.53              clay                UNDFND   UNDFD    50         3.3 
    13.40    44        25.40        1.39        5.46        1.56              clay                UNDFND   UNDFD    24         1.5 
    13.75    45        20.68        1.06        5.15        1.59              clay                UNDFND   UNDFD    20         1.2 
    14.05    46        32.98        1.60        4.84        1.62              clay                UNDFND   UNDFD    32         2.0 
    14.35    47        50.49        2.61        5.17        1.65              clay                UNDFND   UNDFD    48         3.1 
    14.65    48        45.90        2.53        5.52        1.68              clay                UNDFND   UNDFD    44         2.8 
    14.95    49        97.36        3.35        3.44        1.70    sandy silt to clayey silt     UNDFND   UNDFD    37         6.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-40a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-108                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       253.21        2.19        0.86        0.03              sand                  >90      >48    49   UNDEFINED 
     0.60     2       120.87        3.52        2.91        0.09    sandy silt to clayey silt     UNDFND   UNDFD    46         8.0 
     0.95     3       155.93        1.46        0.93        0.15              sand                  >90      >48    30   UNDEFINED 
     1.25     4        55.91        1.22        2.17        0.22    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.55     5        18.58        0.95        5.12        0.28              clay                UNDFND   UNDFD    18         1.2 
     1.85     6        13.01        0.72        5.50        0.33              clay                UNDFND   UNDFD    12          .8 
     2.15     7        20.72        1.19        5.77        0.39              clay                UNDFND   UNDFD    20         1.3 
     2.45     8        27.25        0.73        2.67        0.45    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     2.75     9        34.70        0.83        2.38        0.51    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     3.05    10         9.36        0.45        4.80        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        10.26        0.53        5.14        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        11.26        0.53        4.71        0.64              clay                UNDFND   UNDFD    11          .7 
     3.95    13        10.42        0.41        3.98        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         9.52        0.49        5.20        0.69              clay                UNDFND   UNDFD     9          .5 
     4.55    15         9.06        0.36        3.94        0.72              clay                UNDFND   UNDFD     9          .5 
     4.85    16        11.01        0.67        6.13        0.75              clay                UNDFND   UNDFD    11          .6 
     5.15    17         9.95        0.42        4.20        0.78              clay                UNDFND   UNDFD    10          .5 
     5.45    18        13.45        0.54        4.04        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        15.62        0.60        3.85        0.84       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.05    20        18.74        0.84        4.47        0.86              clay                UNDFND   UNDFD    18         1.1 
     6.40    21        32.58        1.13        3.47        0.89    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     6.70    22        12.78        0.59        4.63        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        13.95        0.72        5.14        0.95              clay                UNDFND   UNDFD    13          .8 
     7.35    24        23.02        1.27        5.53        0.98              clay                UNDFND   UNDFD    22         1.4 
     7.65    25        68.60        2.76        4.02        1.02    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
     7.95    26        52.75        1.79        3.40        1.04    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     8.25    27        18.50        0.74        4.00        1.07       silty clay to clay         UNDFND   UNDFD    12         1.1 
     8.55    28        16.93        0.67        3.93        1.10       silty clay to clay         UNDFND   UNDFD    11         1.0 
     8.85    29        70.90        1.15        1.63        1.13    silty sand to sandy silt      50-60    38-40    23   UNDEFINED 
     9.15    30        15.91        0.57        3.61        1.16       silty clay to clay         UNDFND   UNDFD    10          .9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-41a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-109                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       146.98        1.92        1.31        0.03       sand to silty sand           >90      >48    35   UNDEFINED 
     0.60     2       250.76        2.31        0.92        0.09              sand                  >90      >48    48   UNDEFINED 
     0.95     3        86.10        2.78        3.23        0.15    sandy silt to clayey silt     UNDFND   UNDFD    33         5.7 
     1.25     4       101.03        3.79        3.75        0.22    clayey silt to silty clay     UNDFND   UNDFD    48         6.7 
     1.55     5        83.75        2.50        2.99        0.28    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     1.85     6        15.53        0.74        4.75        0.33              clay                UNDFND   UNDFD    15         1.0 
     2.15     7         9.44        0.71        7.52        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        13.87        0.88        6.31        0.45              clay                UNDFND   UNDFD    13          .8 
     2.75     9        24.81        0.84        3.39        0.51    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.05    10        33.90        1.04        3.08        0.57    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     3.35    11         9.67        0.65        6.72        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        10.71        0.56        5.20        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13         9.38        0.50        5.31        0.67              clay                UNDFND   UNDFD     9          .5 
     4.25    14         5.92        0.33        5.54        0.69              clay                UNDFND   UNDFD     6          .3 
     4.55    15         6.92        0.44        6.29        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16         8.32        0.37        4.46        0.75              clay                UNDFND   UNDFD     8          .4 
     5.15    17        11.32        0.58        5.12        0.78              clay                UNDFND   UNDFD    11          .6 
     5.45    18        11.28        0.50        4.43        0.81              clay                UNDFND   UNDFD    11          .6 
     5.75    19        13.34        0.60        4.53        0.84              clay                UNDFND   UNDFD    13          .8 
     6.05    20        17.10        0.68        3.98        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        29.04        1.12        3.85        0.89       silty clay to clay         UNDFND   UNDFD    19         1.8 
     6.70    22        16.18        0.61        3.75        0.93       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.00    23        15.66        0.80        5.13        0.95              clay                UNDFND   UNDFD    15          .9 
     7.35    24        15.82        0.82        5.21        0.98              clay                UNDFND   UNDFD    15          .9 
     7.65    25        12.55        0.67        5.36        1.02              clay                UNDFND   UNDFD    12          .7 
     7.95    26        18.86        0.80        4.26        1.04              clay                UNDFND   UNDFD    18         1.1 
     8.25    27        18.58        0.84        4.50        1.07              clay                UNDFND   UNDFD    18         1.1 
     8.55    28        25.43        1.40        5.52        1.10              clay                UNDFND   UNDFD    24         1.5 
     8.85    29        19.02        0.92        4.84        1.13              clay                UNDFND   UNDFD    18         1.1 
     9.15    30        27.37        0.66        2.42        1.16    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-42a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-110                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       129.71        1.27        0.98        0.03       sand to silty sand           >90      >48    31   UNDEFINED 
     0.60     2        33.10        1.34        4.06        0.09       silty clay to clay         UNDFND   UNDFD    21         2.2 
     0.95     3        28.14        0.93        3.29        0.15    clayey silt to silty clay     UNDFND   UNDFD    13         1.8 
     1.25     4        69.97        0.64        0.92        0.22       sand to silty sand         70-80    46-48    17   UNDEFINED 
     1.55     5        21.21        0.62        2.91        0.28    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     1.85     6         9.26        0.31        3.32        0.33              clay                UNDFND   UNDFD     9          .5 
     2.15     7        11.41        0.53        4.62        0.39              clay                UNDFND   UNDFD    11          .7 
     2.45     8        12.99        0.74        5.66        0.45              clay                UNDFND   UNDFD    12          .8 
     2.75     9        23.89        0.80        3.35        0.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.05    10        22.23        0.73        3.27        0.57    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     3.35    11         9.49        0.68        7.16        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12         9.93        0.48        4.80        0.64              clay                UNDFND   UNDFD    10          .6 
     3.95    13        10.00        0.47        4.66        0.67              clay                UNDFND   UNDFD    10          .6 
     4.25    14         8.78        0.43        4.95        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15        10.82        0.64        5.88        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        10.31        0.53        5.13        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17         9.77        0.55        5.63        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         9.26        0.44        4.80        0.81              clay                UNDFND   UNDFD     9          .5 
     5.75    19        12.38        0.67        5.41        0.84              clay                UNDFND   UNDFD    12          .7 
     6.05    20        13.07        0.63        4.84        0.86              clay                UNDFND   UNDFD    13          .7 
     6.40    21        17.76        0.90        5.10        0.89              clay                UNDFND   UNDFD    17         1.1 
     6.70    22        19.41        0.81        4.18        0.93       silty clay to clay         UNDFND   UNDFD    12         1.2 
     7.00    23        17.18        1.05        6.13        0.95              clay                UNDFND   UNDFD    16         1.0 
     7.35    24        25.16        1.49        5.91        0.98              clay                UNDFND   UNDFD    24         1.5 
     7.65    25        18.43        1.09        5.89        1.02              clay                UNDFND   UNDFD    18         1.1 
     7.95    26        12.88        0.54        4.23        1.04              clay                UNDFND   UNDFD    12          .7 
     8.25    27        16.81        0.93        5.55        1.07              clay                UNDFND   UNDFD    16         1.0 
     8.55    28        19.79        1.27        6.43        1.10              clay                UNDFND   UNDFD    19         1.2 
     8.85    29        20.83        1.26        6.07        1.13              clay                UNDFND   UNDFD    20         1.2 
     9.15    30        32.20        1.46        4.53        1.16       silty clay to clay         UNDFND   UNDFD    21         2.0 
     9.45    31        53.05        1.74        3.28        1.19    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     9.75    32        24.59        0.74        3.01        1.21    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    10.05    33        47.59        1.24        2.61        1.24    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
    10.35    34       104.78        1.87        1.78        1.27    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
    10.65    35        25.30        1.12        4.42        1.30       silty clay to clay         UNDFND   UNDFD    16         1.5 
    10.95    36        18.85        0.77        4.09        1.33       silty clay to clay         UNDFND   UNDFD    12         1.1 
    11.25    37       118.02        1.08        0.92        1.36       sand to silty sand         60-70    40-42    28   UNDEFINED 
    11.55    38        88.07        1.03        1.17        1.38       sand to silty sand         50-60    38-40    21   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        81.44        1.13        1.39        1.41    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    12.15    40        94.19        1.14        1.21        1.44       sand to silty sand         50-60    38-40    23   UNDEFINED 
    12.45    41        64.87        1.07        1.66        1.47    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    12.80    42        21.49        0.66        3.07        1.50    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
    13.10    43        71.26        1.38        1.93        1.53    silty sand to sandy silt      50-60    36-38    23   UNDEFINED 
    13.40    44        22.43        0.98        4.39        1.56              clay                UNDFND   UNDFD    21         1.3 
    13.75    45       117.51        0.79        0.68        1.59       sand to silty sand         60-70    38-40    28   UNDEFINED 
    14.05    46       149.05        1.87        1.25        1.62       sand to silty sand         70-80    40-42    36   UNDEFINED 
    14.35    47       315.50        1.99        0.63        1.65              sand                  >90    42-44   >50   UNDEFINED 
    14.65    48       300.01        1.83        0.61        1.68              sand                  >90    42-44   >50   UNDEFINED 
    14.95    49       193.83        1.57        0.81        1.70              sand                70-80    40-42    37   UNDEFINED 
    15.25    50       251.82        1.10        0.44        1.73              sand                80-90    42-44    48   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-43a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-111                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       243.03        1.20        0.50        0.03              sand                  >90      >48    47   UNDEFINED 
     0.60     2       320.84        3.08        0.96        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3        87.57        2.22        2.53        0.15    sandy silt to clayey silt     UNDFND   UNDFD    34         5.8 
     1.25     4        83.54        2.84        3.40        0.22    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     1.55     5        55.92        1.83        3.27        0.28    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.85     6        15.89        0.62        3.90        0.33       silty clay to clay         UNDFND   UNDFD    10         1.0 
     2.15     7        10.12        0.67        6.61        0.39              clay                UNDFND   UNDFD    10          .6 
     2.45     8        15.27        1.00        6.54        0.45              clay                UNDFND   UNDFD    15          .9 
     2.75     9        16.64        0.86        5.18        0.51              clay                UNDFND   UNDFD    16         1.0 
     3.05    10        25.33        0.93        3.69        0.57       silty clay to clay         UNDFND   UNDFD    16         1.6 
     3.35    11        24.88        0.89        3.58        0.61    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     3.65    12         8.24        0.45        5.47        0.64              clay                UNDFND   UNDFD     8          .5 
     3.95    13         8.04        0.44        5.52        0.67              clay                UNDFND   UNDFD     8          .4 
     4.25    14         7.27        0.37        5.14        0.69              clay                UNDFND   UNDFD     7          .4 
     4.55    15         7.75        0.41        5.29        0.72              clay                UNDFND   UNDFD     7          .4 
     4.85    16        10.61        0.39        3.66        0.75              clay                UNDFND   UNDFD    10          .6 
     5.15    17        11.26        0.52        4.61        0.78              clay                UNDFND   UNDFD    11          .6 
     5.45    18        15.46        0.77        5.00        0.81              clay                UNDFND   UNDFD    15          .9 
     5.75    19        11.43        0.57        5.02        0.84              clay                UNDFND   UNDFD    11          .6 
     6.05    20        13.14        0.59        4.47        0.86              clay                UNDFND   UNDFD    13          .7 
     6.40    21        14.89        0.58        3.88        0.89       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.70    22        19.77        0.83        4.20        0.93       silty clay to clay         UNDFND   UNDFD    13         1.2 
     7.00    23        15.67        0.77        4.90        0.95              clay                UNDFND   UNDFD    15          .9 
     7.35    24        30.16        1.31        4.33        0.98       silty clay to clay         UNDFND   UNDFD    19         1.9 
     7.65    25        21.12        0.95        4.48        1.02              clay                UNDFND   UNDFD    20         1.3 
     7.95    26        13.63        0.82        6.03        1.04              clay                UNDFND   UNDFD    13          .8 
     8.25    27        30.51        2.18        7.15        1.07              clay                UNDFND   UNDFD    29         1.9 
     8.55    28        43.03        1.78        4.13        1.10    clayey silt to silty clay     UNDFND   UNDFD    21         2.7 
     8.85    29        26.31        1.78        6.78        1.13              clay                UNDFND   UNDFD    25         1.6 
     9.15    30        11.25        0.73        6.45        1.16              clay                UNDFND   UNDFD    11          .6 
     9.45    31        23.99        1.43        5.94        1.19              clay                UNDFND   UNDFD    23         1.4 
     9.75    32        28.10        1.42        5.04        1.21              clay                UNDFND   UNDFD    27         1.7 
    10.05    33        37.63        1.49        3.97        1.24    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
    10.35    34        75.85        2.37        3.13        1.27    sandy silt to clayey silt     UNDFND   UNDFD    29         4.9 
    10.65    35        15.60        0.72        4.58        1.30              clay                UNDFND   UNDFD    15          .9 
    10.95    36        55.23        1.64        2.97        1.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    11.25    37        86.99        2.13        2.45        1.36    sandy silt to clayey silt     UNDFND   UNDFD    33         5.6 
    11.55    38        34.29        1.88        5.49        1.38              clay                UNDFND   UNDFD    33         2.1 
    11.85    39        67.62        2.99        4.43        1.41    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
    12.15    40       224.63        4.43        1.97        1.44       sand to silty sand         80-90    42-44   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-44a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-113                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       183.30        1.43        0.78        0.03              sand                  >90      >48    35   UNDEFINED 
     0.60     2       164.79        1.54        0.93        0.09              sand                  >90      >48    32   UNDEFINED 
     0.95     3       112.11        2.60        2.32        0.15    silty sand to sandy silt        >90      >48    36   UNDEFINED 
     1.25     4       121.40        3.14        2.58        0.22    silty sand to sandy silt        >90      >48    39   UNDEFINED 
     1.55     5        34.19        1.03        3.01        0.28    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     1.85     6        21.04        0.38        1.79        0.33    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     2.15     7         9.87        0.42        4.21        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8         9.64        0.43        4.49        0.45              clay                UNDFND   UNDFD     9          .6 
     2.75     9        20.86        0.42        2.01        0.51    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     3.05    10         9.04        0.22        2.47        0.57       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.35    11         4.55        0.17        3.78        0.61              clay                UNDFND   UNDFD     4          .2 
     3.65    12         4.98        0.17        3.36        0.64              clay                UNDFND   UNDFD     5          .2 
     3.95    13         8.38        0.20        2.44        0.67       silty clay to clay         UNDFND   UNDFD     5          .5 
     4.25    14         6.96        0.20        2.91        0.69              clay                UNDFND   UNDFD     7          .4 
     4.55    15        24.18        0.46        1.92        0.72    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     4.85    16        10.00        0.24        2.39        0.75       silty clay to clay         UNDFND   UNDFD     6          .6 
     5.15    17         7.35        0.16        2.24        0.78       silty clay to clay         UNDFND   UNDFD     5          .4 
     5.45    18        12.93        0.36        2.78        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19         6.51        0.26        3.94        0.84              clay                UNDFND   UNDFD     6          .3 
     6.05    20         5.71        0.19        3.26        0.86              clay                UNDFND   UNDFD     5          .3 
     6.40    21         8.61        0.28        3.25        0.89              clay                UNDFND   UNDFD     8          .4 
     6.70    22         9.29        0.35        3.78        0.93              clay                UNDFND   UNDFD     9          .5 
     7.00    23        19.80        0.87        4.39        0.95              clay                UNDFND   UNDFD    19         1.2 
     7.35    24        27.14        1.28        4.70        0.98              clay                UNDFND   UNDFD    26         1.7 
     7.65    25        15.73        0.71        4.50        1.02              clay                UNDFND   UNDFD    15          .9 
     7.95    26        29.18        1.29        4.42        1.04       silty clay to clay         UNDFND   UNDFD    19         1.8 
     8.25    27        67.36        1.82        2.70        1.07    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
     8.55    28        71.83        2.03        2.82        1.10    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
     8.85    29        54.36        1.59        2.92        1.13    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
     9.15    30        17.22        1.01        5.86        1.16              clay                UNDFND   UNDFD    16         1.0 
     9.45    31        23.25        1.26        5.44        1.19              clay                UNDFND   UNDFD    22         1.4 
     9.75    32        19.83        0.91        4.61        1.21              clay                UNDFND   UNDFD    19         1.1 
    10.05    33        47.15        2.16        4.59        1.24       silty clay to clay         UNDFND   UNDFD    30         3.0 
    10.35    34        80.64        2.70        3.35        1.27    sandy silt to clayey silt     UNDFND   UNDFD    31         5.2 
    10.65    35        26.66        1.17        4.39        1.30       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.95    36        12.95        0.78        6.03        1.33              clay                UNDFND   UNDFD    12          .7 
    11.25    37        63.62        1.54        2.43        1.36    sandy silt to clayey silt     UNDFND   UNDFD    24         4.0 
    11.55    38        40.09        1.83        4.56        1.38       silty clay to clay         UNDFND   UNDFD    26         2.5 
    11.85    39        85.57        3.50        4.09        1.41    clayey silt to silty clay     UNDFND   UNDFD    41         5.5 
    12.15    40       118.55        2.69        2.27        1.44    silty sand to sandy silt      60-70    40-42    38   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-45a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-114                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       139.95        1.19        0.85        0.03       sand to silty sand           >90      >48    34   UNDEFINED 
     0.60     2       142.04        1.55        1.09        0.09       sand to silty sand           >90      >48    34   UNDEFINED 
     0.95     3        24.07        0.56        2.34        0.15    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     1.25     4         8.32        0.31        3.69        0.22              clay                UNDFND   UNDFD     8          .5 
     1.55     5         4.25        0.17        3.91        0.28              clay                UNDFND   UNDFD     4          .2 
     1.85     6         2.51        0.15        5.80        0.33        organic material          UNDFND   UNDFD     2          .1 
     2.15     7         3.86        0.24        6.17        0.39              clay                UNDFND   UNDFD     4          .2 
     2.45     8        12.44        0.22        1.77        0.45    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     2.75     9         8.26        0.15        1.87        0.51    clayey silt to silty clay     UNDFND   UNDFD     4          .5 
     3.05    10         5.04        0.13        2.56        0.57              clay                UNDFND   UNDFD     5          .2 
     3.35    11         3.91        0.14        3.51        0.61              clay                UNDFND   UNDFD     4          .2 
     3.65    12         5.37        0.17        3.23        0.64              clay                UNDFND   UNDFD     5          .3 
     3.95    13        11.98        0.52        4.33        0.67              clay                UNDFND   UNDFD    11          .7 
     4.25    14        36.10        0.77        2.14        0.69    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     4.55    15        14.45        0.20        1.36        0.72    sandy silt to clayey silt     UNDFND   UNDFD     6          .9 
     4.85    16         6.81        0.25        3.62        0.75              clay                UNDFND   UNDFD     7          .3 
     5.15    17        27.03        0.88        3.27        0.78    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     5.45    18        25.14        0.55        2.19        0.81    sandy silt to clayey silt     UNDFND   UNDFD    10         1.6 
     5.75    19         6.03        0.25        4.13        0.84              clay                UNDFND   UNDFD     6          .3 
     6.05    20         8.29        0.35        4.23        0.86              clay                UNDFND   UNDFD     8          .4 
     6.40    21        13.64        0.68        4.97        0.89              clay                UNDFND   UNDFD    13          .8 
     6.70    22        33.14        1.02        3.09        0.93    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     7.00    23        84.45        2.08        2.46        0.95    sandy silt to clayey silt     UNDFND   UNDFD    32         5.5 
     7.35    24        17.60        0.82        4.63        0.98              clay                UNDFND   UNDFD    17         1.0 
     7.65    25        67.85        2.04        3.01        1.02    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     7.95    26       134.55        2.67        1.99        1.04    silty sand to sandy silt      70-80    42-44    43   UNDEFINED 
     8.25    27       136.24        2.12        1.55        1.07       sand to silty sand         70-80    42-44    33   UNDEFINED 
     8.55    28        82.96        1.32        1.59        1.10    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     8.85    29        39.32        0.96        2.44        1.13    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     9.15    30        18.85        0.52        2.77        1.16    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-46a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-117                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       203.64        1.58        0.78        0.03              sand                  >90      >48    39   UNDEFINED 
     0.60     2       180.03        2.57        1.43        0.09       sand to silty sand           >90      >48    43   UNDEFINED 
     0.95     3        56.05        1.15        2.05        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        28.63        0.64        2.25        0.22    sandy silt to clayey silt     UNDFND   UNDFD    11         1.8 
     1.55     5        11.39        0.51        4.47        0.28              clay                UNDFND   UNDFD    11          .7 
     1.85     6         9.82        0.36        3.68        0.33              clay                UNDFND   UNDFD     9          .6 
     2.15     7         8.76        0.30        3.39        0.39              clay                UNDFND   UNDFD     8          .5 
     2.45     8        31.38        0.40        1.29        0.45    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     2.75     9        10.80        0.30        2.74        0.51       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.05    10        10.30        0.31        2.99        0.57       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.35    11        10.74        0.31        2.87        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        12.68        0.56        4.40        0.64              clay                UNDFND   UNDFD    12          .7 
     3.95    13        13.56        0.49        3.65        0.67       silty clay to clay         UNDFND   UNDFD     9          .8 
     4.25    14        53.61        0.66        1.23        0.69    silty sand to sandy silt      50-60    38-40    17   UNDEFINED 
     4.55    15        18.83        0.47        2.50        0.72    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     4.85    16        14.84        0.48        3.24        0.75       silty clay to clay         UNDFND   UNDFD     9          .9 
     5.15    17        14.61        0.66        4.50        0.78              clay                UNDFND   UNDFD    14          .9 
     5.45    18        11.04        0.47        4.22        0.81              clay                UNDFND   UNDFD    11          .6 
     5.75    19        23.43        1.23        5.23        0.84              clay                UNDFND   UNDFD    22         1.4 
     6.05    20        36.35        1.55        4.28        0.86       silty clay to clay         UNDFND   UNDFD    23         2.3 
     6.40    21        25.88        0.99        3.83        0.89       silty clay to clay         UNDFND   UNDFD    17         1.6 
     6.70    22        16.34        0.63        3.85        0.93       silty clay to clay         UNDFND   UNDFD    10         1.0 
     7.00    23        19.89        0.98        4.93        0.95              clay                UNDFND   UNDFD    19         1.2 
     7.35    24        16.25        0.74        4.52        0.98              clay                UNDFND   UNDFD    16          .9 
     7.65    25        12.31        0.45        3.62        1.02       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.95    26        22.54        1.12        4.97        1.04              clay                UNDFND   UNDFD    22         1.4 
     8.25    27       126.63        1.57        1.24        1.07       sand to silty sand         70-80    40-42    30   UNDEFINED 
     8.55    28       143.98        1.49        1.03        1.10       sand to silty sand         70-80    42-44    34   UNDEFINED 
     8.85    29       102.15        1.19        1.16        1.13       sand to silty sand         60-70    40-42    24   UNDEFINED 
     9.15    30        37.71        1.55        4.10        1.16       silty clay to clay         UNDFND   UNDFD    24         2.3 
     9.45    31        69.29        1.77        2.55        1.19    sandy silt to clayey silt     UNDFND   UNDFD    27         4.4 
     9.75    32        62.93        2.16        3.43        1.21    clayey silt to silty clay     UNDFND   UNDFD    30         4.0 
    10.05    33        71.46        2.46        3.44        1.24    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
    10.35    34       147.89        2.91        1.96        1.27    silty sand to sandy silt      70-80    40-42    47   UNDEFINED 
    10.65    35       149.13        1.58        1.06        1.30       sand to silty sand         70-80    40-42    36   UNDEFINED 
    10.95    36        19.56        0.68        3.50        1.33       silty clay to clay         UNDFND   UNDFD    12         1.1 
    11.25    37        13.51        0.57        4.23        1.36              clay                UNDFND   UNDFD    13          .7 
    11.55    38        22.35        0.97        4.32        1.38       silty clay to clay         UNDFND   UNDFD    14         1.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       117.56        2.39        2.04        1.41    silty sand to sandy silt      60-70    40-42    38   UNDEFINED 
    12.15    40       168.09        2.14        1.27        1.44       sand to silty sand         70-80    40-42    40   UNDEFINED 
    12.45    41       128.61        1.65        1.28        1.47       sand to silty sand         60-70    40-42    31   UNDEFINED 
    12.80    42        59.33        1.08        1.83        1.50    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    13.10    43        28.77        0.75        2.61        1.53    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
    13.40    44       124.55        1.55        1.24        1.56       sand to silty sand         60-70    40-42    30   UNDEFINED 
    13.75    45        69.32        2.57        3.70        1.59    clayey silt to silty clay     UNDFND   UNDFD    33         4.4 
    14.05    46        75.76        2.35        3.11        1.62    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    14.35    47        60.75        1.17        1.92        1.65    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    14.65    48        28.44        0.97        3.42        1.68    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.95    49        26.01        0.79        3.02        1.70    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    15.25    50        15.82        0.34        2.16        1.73    clayey silt to silty clay     UNDFND   UNDFD     8          .8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-47a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/03/2008 
    On Site Loc:CPT-08-118                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       245.53        1.93        0.79        0.03              sand                  >90      >48    47   UNDEFINED 
     0.60     2       197.36        2.25        1.14        0.09              sand                  >90      >48    38   UNDEFINED 
     0.95     3        86.08        2.53        2.93        0.15    sandy silt to clayey silt     UNDFND   UNDFD    33         5.7 
     1.25     4       173.77        4.39        2.53        0.22    silty sand to sandy silt        >90      >48   >50   UNDEFINED 
     1.55     5        80.63        2.00        2.48        0.28    sandy silt to clayey silt     UNDFND   UNDFD    31         5.3 
     1.85     6        55.94        1.39        2.49        0.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     2.15     7        14.85        0.90        6.09        0.39              clay                UNDFND   UNDFD    14          .9 
     2.45     8         9.87        0.72        7.32        0.45              clay                UNDFND   UNDFD     9          .6 
     2.75     9         8.71        0.52        5.98        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10        36.57        0.69        1.89        0.57    sandy silt to clayey silt     UNDFND   UNDFD    14         2.4 
     3.35    11        11.58        0.45        3.93        0.61              clay                UNDFND   UNDFD    11          .7 
     3.65    12         8.06        0.26        3.24        0.64              clay                UNDFND   UNDFD     8          .4 
     3.95    13         8.18        0.29        3.54        0.67              clay                UNDFND   UNDFD     8          .4 
     4.25    14         8.54        0.33        3.81        0.69              clay                UNDFND   UNDFD     8          .5 
     4.55    15        10.09        0.45        4.48        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        51.54        1.02        1.97        0.75    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
     5.15    17        20.99        0.76        3.61        0.78       silty clay to clay         UNDFND   UNDFD    13         1.3 
     5.45    18         7.21        0.29        4.09        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         8.26        0.31        3.72        0.84              clay                UNDFND   UNDFD     8          .4 
     6.05    20         8.66        0.29        3.30        0.86              clay                UNDFND   UNDFD     8          .4 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-48a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-119                            Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       208.56        1.12        0.54        0.03              sand                  >90      >48    40   UNDEFINED 
     0.60     2       148.63        1.12        0.76        0.09              sand                  >90      >48    28   UNDEFINED 
     0.95     3        42.63        0.91        2.14        0.15    sandy silt to clayey silt     UNDFND   UNDFD    16         2.8 
     1.25     4        10.65        0.25        2.39        0.22       silty clay to clay         UNDFND   UNDFD     7          .6 
     1.55     5         5.54        0.18        3.28        0.28              clay                UNDFND   UNDFD     5          .3 
     1.85     6         7.18        0.24        3.36        0.33              clay                UNDFND   UNDFD     7          .4 
     2.15     7        13.63        0.39        2.87        0.39       silty clay to clay         UNDFND   UNDFD     9          .8 
     2.45     8        39.78        0.62        1.56        0.45    silty sand to sandy silt      50-60    40-42    13   UNDEFINED 
     2.75     9        15.21        0.28        1.81        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10         8.90        0.22        2.45        0.57       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.35    11         9.19        0.34        3.70        0.61              clay                UNDFND   UNDFD     9          .5 
     3.65    12         6.36        0.23        3.62        0.64              clay                UNDFND   UNDFD     6          .3 
     3.95    13         7.59        0.25        3.25        0.67              clay                UNDFND   UNDFD     7          .4 
     4.25    14        14.21        0.40        2.81        0.69    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     4.55    15        10.43        0.32        3.04        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        15.48        0.54        3.48        0.75       silty clay to clay         UNDFND   UNDFD    10          .9 
     5.15    17        18.47        0.54        2.94        0.78    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     5.45    18        14.88        0.50        3.33        0.81       silty clay to clay         UNDFND   UNDFD    10          .9 
     5.75    19        14.32        0.58        4.08        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        14.45        0.51        3.51        0.86       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.40    21        20.25        1.00        4.92        0.89              clay                UNDFND   UNDFD    19         1.2 
     6.70    22        29.01        1.35        4.66        0.93              clay                UNDFND   UNDFD    28         1.8 
     7.00    23        25.76        0.70        2.73        0.95    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     7.35    24        18.18        0.81        4.47        0.98              clay                UNDFND   UNDFD    17         1.1 
     7.65    25        16.19        0.80        4.95        1.02              clay                UNDFND   UNDFD    16          .9 
     7.95    26        17.67        0.90        5.08        1.04              clay                UNDFND   UNDFD    17         1.0 
     8.25    27        79.04        1.23        1.56        1.07    silty sand to sandy silt      50-60    38-40    25   UNDEFINED 
     8.55    28       119.58        0.81        0.68        1.10       sand to silty sand         70-80    40-42    29   UNDEFINED 
     8.85    29        44.72        1.05        2.35        1.13    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
     9.15    30       105.39        2.14        2.03        1.16    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     9.45    31       228.13        3.95        1.73        1.19       sand to silty sand         80-90    42-44   >50   UNDEFINED 
     9.75    32        97.81        1.66        1.69        1.21    silty sand to sandy silt      60-70    40-42    31   UNDEFINED 
    10.05    33        19.22        0.77        4.03        1.24       silty clay to clay         UNDFND   UNDFD    12         1.1 
    10.35    34        57.80        2.92        5.05        1.27       silty clay to clay         UNDFND   UNDFD    37         3.7 
    10.65    35        47.68        2.39        5.01        1.30              clay                UNDFND   UNDFD    46         3.0 
    10.95    36        11.98        0.59        4.94        1.33              clay                UNDFND   UNDFD    11          .6 
    11.25    37        20.70        1.05        5.06        1.36              clay                UNDFND   UNDFD    20         1.2 
    11.55    38        78.53        3.27        4.17        1.38    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       143.15        2.38        1.66        1.41       sand to silty sand         70-80    40-42    34   UNDEFINED 
    12.15    40        91.91        2.05        2.23        1.44    silty sand to sandy silt      50-60    38-40    29   UNDEFINED 
    12.45    41       121.87        1.84        1.51        1.47       sand to silty sand         60-70    40-42    29   UNDEFINED 
    12.80    42        23.01        0.93        4.02        1.50       silty clay to clay         UNDFND   UNDFD    15         1.3 
    13.10    43        72.75        2.25        3.10        1.53    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    13.40    44       112.15        3.22        2.87        1.56    sandy silt to clayey silt     UNDFND   UNDFD    43         7.3 
    13.75    45       146.17        2.54        1.73        1.59       sand to silty sand         70-80    40-42    35   UNDEFINED 
    14.05    46        47.25        1.80        3.80        1.62    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    14.35    47        42.67        2.22        5.20        1.65              clay                UNDFND   UNDFD    41         2.6 
    14.65    48        23.89        1.05        4.38        1.68       silty clay to clay         UNDFND   UNDFD    15         1.4 
    14.95    49        21.26        0.80        3.76        1.70       silty clay to clay         UNDFND   UNDFD    14         1.2 
    15.25    50        25.99        0.98        3.76        1.73       silty clay to clay         UNDFND   UNDFD    17         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-49a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-121                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       137.74        0.82        0.59        0.03              sand                  >90      >48    26   UNDEFINED 
     0.60     2       211.26        0.87        0.41        0.09              sand                  >90      >48    40   UNDEFINED 
     0.95     3        64.09        1.71        2.67        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        53.29        1.89        3.54        0.22    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     1.55     5       125.87        2.11        1.68        0.28    silty sand to sandy silt        >90    46-48    40   UNDEFINED 
     1.85     6       138.02        1.46        1.06        0.33       sand to silty sand           >90    46-48    33   UNDEFINED 
     2.15     7        66.57        0.90        1.36        0.39    silty sand to sandy silt      60-70    42-44    21   UNDEFINED 
     2.45     8        13.36        0.48        3.56        0.45       silty clay to clay         UNDFND   UNDFD     9          .8 
     2.75     9        16.74        0.65        3.89        0.51       silty clay to clay         UNDFND   UNDFD    11         1.0 
     3.05    10        17.31        0.91        5.27        0.57              clay                UNDFND   UNDFD    17         1.1 
     3.35    11        26.34        0.71        2.69        0.61    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     3.65    12        56.16        0.76        1.34        0.64    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.95    13        70.37        0.70        0.99        0.67       sand to silty sand         60-70    40-42    17   UNDEFINED 
     4.25    14        26.09        0.67        2.57        0.69    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     4.55    15        10.86        0.33        3.06        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        10.00        0.30        3.03        0.75       silty clay to clay         UNDFND   UNDFD     6          .6 
     5.15    17         7.20        0.21        2.88        0.78              clay                UNDFND   UNDFD     7          .4 
     5.45    18         8.28        0.26        3.09        0.81              clay                UNDFND   UNDFD     8          .4 
     5.75    19         9.55        0.37        3.85        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20         9.74        0.37        3.84        0.86              clay                UNDFND   UNDFD     9          .5 
     6.40    21        20.01        0.52        2.58        0.89    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
     6.70    22        23.31        0.61        2.61        0.93    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     7.00    23        15.08        0.47        3.10        0.95       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.35    24        11.32        0.41        3.64        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        17.72        0.60        3.36        1.02       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.95    26        31.58        1.39        4.40        1.04       silty clay to clay         UNDFND   UNDFD    20         2.0 
     8.25    27        35.23        1.42        4.03        1.07       silty clay to clay         UNDFND   UNDFD    23         2.2 
     8.55    28        23.55        1.00        4.27        1.10       silty clay to clay         UNDFND   UNDFD    15         1.4 
     8.85    29        31.56        1.03        3.26        1.13    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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30:10

Silty, Clayey Sand (SC)
dry, brown, fine grained with scattered medium grains
and few subrounded granite gravel up to 1"

moist

Lean Clay with Sand (CL)
moist, dark brown, some fine grains

Sandy Silt (ML)
moist, olive brown, fine grained

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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28:09

Sandy Silt (ML)
dry, gray brown, fine to coarse grained with scattered
fine gravel
Poorly Graded Sand with Silt (SP-SM)
dry, yellow-brown, fine to coarse grained with fine grains
dominant and few  scattered fine gravel
Sandy Lean Clay to Lean Clay with Sand (CL)
dry, olive brown, fine grained with scattered medium
grains

moist, with some silt

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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32:13

Sandy Lean Clay (CL)
dry, light orange-brown, fine grained

Lean Clay (CL)
moist, dark brown, scattered fine grains with pieces of
bark and small rootlets

with some silt

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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30:09

7" Aggregate Base (AB)

Sandy Silt (ML)
dry, light gray, fine to coarse grained

Sandy Lean Clay (CL)
dry, light orange-brown, fine grained with some fine
gravel

few scattered subrounded granite gravel up to 1.5

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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30:13

Clayey Sand (SC)
dry, brown, fine grained with scattered medium grains
and scattered fine pea-sized gravel up to 1", organics

orange brown

Sandy Lean Clay (CL)
dry-moist, dark brown, some fine grains

dry

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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28:10

Silty Sand (SM)
moist, light red brown, fine to coarse grained with few
scattered 3/4" gravel, rootlets in upper 6"

Sandy Silt (ML)
moist, olive gray, fine to coarse grained with few
scattered 3/4" gravel, some clay

Sandy Lean Clay (CL)
moist, olive brown, fine grained, low to moderate
plasticity

Silty Sand (SM)
moist, olive brown, fine grained, some clay, grading
coarser and drier
Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

D
E

P
T

H
 (

fe
et

)

GROUP DELTA CONSULTANTS, INC.

29

BORING

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

Not Encountered / na

DRILLING METHOD

NOTES
3"

O
T

H
E

R
T

E
S

T
S

P
O

C
K

E
T

 P
E

N
(t

sf
)

G
R

A
P

H
IC

LO
G

P
E

N
E

T
R

A
T

IO
N

 R
E

S
IS

T
A

N
C

E
(B

LO
W

S
 /

 6
 I

N
)

DRILLING COMPANY

TOTAL DEPTH (ft)

G
D

C
_

L
O

G
_

B
O

R
IN

G
_

1
A

  
I-

4
3

6
 H

A
N

D
 A

U
G

E
R

 B
O

R
IN

G
 L

O
G

S
.G

P
J 

 G
D

C
L

O
G

.G
D

T
  

1
0

/1
6

/0
8



27:10

Silty Sand (SM)
dry, brown, fine grained with occasional piece of broken
subrounded granite gravel up to 3/4", grading finer

moist

Sandy Lean Clay to Clayey Sand (CL/SC)
moist, brown, fine grained with occasional piece of
broken subrounded granite gravel up to 1", with chunks
of sandy clay

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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33:16

Sandy Lean Clay (CL)
dry, olive brown, fine grained with occasional coarse
grain and pea-sized gravel with few 2" subrounded
granite gravel, with chunks of clay and some silt

moist, coarser

Clayey Sand to Sandy Lean Clay (SC/CL)
moist to wet, orange-brown, fine grained, with chunks of
clay

Boring terminated at 5 feet below ground surface (bgs).
Groundwater not encountered.
Boring backfilled with soil cuttings.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was using appropriate American Society for Testing and 
Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to the 
laboratory for examination and testing.  Tests were performed on selected samples 
as an aid in classifying the soils and to evaluate their physical properties and 
engineering characteristics.  This investigation included determination of moisture 
content and dry unit weight, Atterberg Limits, Grain Size Distribution and Percent 
Passing No. 200 Sieve, Direct Shear, Consolidation, R-Value, and Soil Corrosivity.  A 
summary of laboratory test results are included in Table B-1. Brief descriptions of 
the laboratory testing program and test results are presented below.   
 
B.2 Soil Classification 
 
The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The USCS soil classifications are presented on key for 
soil classification and on the boring logs in Figures A-1a through A-17d and Figures 
A-50 through A-57 of Appendix A and summarized in Table B-1. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight then were dried in accordance with ASTM D2216. 
After drying, the weight of each sample was measured, and moisture content and 
dry density were calculated.  The moisture content of selected SPT samples was 
also determined.  Results of these tests are presented in Table B-1 and on the 
boring logs in Figures A-2a through A-17d of Appendix A.  
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a and A-17d and Figures A-50 
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through A-57 of Appendix A and in Table B-1 and in Figures B-1a through B-1f of 
this Appendix. 
 
B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided in Figure B-2 and Table B-1 of this 
appendix.  The relative proportion (or percentage) by dry weight percent fines (finer 
than No. 200 sieve) determined from grain size analyses is provided on the boring 
logs in Figures A-2a through A-17d and Figures A-50 through A-57 of Appendix A.  
 
B.6 Direct Shear Test 
 
To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on selected in situ samples in accordance with ASTM D3080. 
After the initial weight and volume measurements were made, the sample was 
placed in the shear machine, and a selected normal load was applied. The sample 
was submerged, allowed to consolidate, and then was sheared to failure. Shear 
stress and sample deformations were monitored throughout the test. The process 
was repeated under two additional normal loads for selected samples. The test 
results are presented in Tables B-2a and B-2b and Figures B-3a through B-3d of 
this appendix. 
 
B.7 Consolidation Test 
 
One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation tests are graphically shown in Figures B-4a to B-4e and 
consolidation parameters are summarized in Table B-3 of this appendix. 
 
B.8 R-Value 
 
A Resistance or R-Value test was performed on selected bulk samples of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are summarized in 
Table B-4 of this appendix. 
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B.9 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included minimum resistivity and 
soil pH (Caltrans method 643), water-soluble chlorides (Caltrans Test Method 422), 
water-soluble sulfates (Caltrans Test Method 417) and electrical resistivity (Caltrans 
Test Method 643).  The test results are summarized in Table B-5.   
 
B.10 List of Attached Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table B-1   Summary of Index Test Results 
Table B-2a   Summary of Single Point Direct Shear Test Results 
Table B-2b   Summary of Direct Shear Test Results 
Table B-3    Summary of Consolidation Test Results 
Table B-4   Summary of R-Value Test Results  
Table B-5   Summary of Corrosion Test Results 
 
 
List of Figures 
 
Figures B-1a to B-1f  Atterberg Limits Test Results  
Figure B-2   Grain Size Distribution Test Results 
Figures B-3a to B-3d Direct Shear Test Results 
Figures B-4a to B-4e  Consolidation Test Results 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-101 B-1 1.0-4 SC - 12 - - 37 31 20 11 - 

A-08-101 R-2 2.5 SC 110.3 15 - - - - - - - 

A-08-101 S-3 5 CL - 24 - - 86 - - - - 

A-08-101 R-4 10 CL 91.3 29 - - - - - - 2 

A-08-101 S-5 15 CL - 28 - - 72 - - - 1.25 

A-08-101 R-6 20 CL 93.5 28 - - - - - - 1.25 

A-08-103 B-1 0.8-5 SC - - - - - - - - - 

A-08-103 R-2 5 SM 88.8 26 - - - - - - - 

A-08-103 S-3 10 CL - 31 - - - - - - 0.5 

A-08-103 R-4 15 CL 96.1 28 - - 65 - - - 1.5 

A-08-103 S-5 20 CL - 24 - - - - - - 1.25 

A-08-103 R-6 25 CL 101.7 24 - - - - - - 2.75 

A-08-103 S-7 30 SM - 29 - - 45 - - - - 

A-08-105 B-1 1.2-5 SC - 11 - - 27 28 14 14 - 

A-08-105 R-2 10 CL 99.2 23 - - 62 - - - 1 

A-08-105 R-3 20 SC 105.4 22 - - - - - - - 

A-08-105 R-4 30 SM 107.2 18 - - - - - - - 

A-08-105 R-5 40 SM 104.6 22 - - 35 - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-112 B-1 1.2-5 SC - 11 - - 45 - - - - 

A-08-112 S-2 5 CL - 31 - - - - - - - 

A-08-112 R-3 10 ML 88.8 33 - - 62 - - - 1 

A-08-112 S-4 15 ML - 32 - - 77 NP - - 0.75 

A-08-112 R-5 20 ML 101.8 24 - - - - - - 1.2 

A-08-112 S-6 25 ML - 24 - - - - - - 1.25-1.5 

A-08-112 R-7 30 CL 93.8 26 - - - - - - 2.0-3.0 

A-08-112 S-8 35 CL - 44 - - - - - - - 

A-08-112 R-9 40 ML 95.2 27 - - - - - - 3.5 

A-08-115 B-1 1.1-5 CL/SC - 24 - - 75 - - - - 

A-08-115 R-2 5 CL 89.6 29 - - 80 - - - 2 

A-08-115 S-3 10 CL - 29 - - - - - - 1.25 

A-08-115 R-4 15 CL 94 27 - - - - - - 1.7 

A-08-116 B-1 1.0-5 SW-SM - 4 13 80 8 - - - - 

A-08-116 R-2 5 CL 99 23 - - 86 37 20 17 2 

A-08-116 S-3 11 CL - 29 - - - - - - 1 

A-08-116 R-4 15 SM 96.7 27 - - - - - - 2.1-2.6 

A-08-119 B-1 0.8-5 SC - 15 - - 36 32 20 12 - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-119 S-2 5 SC - - - - - - - - - 

A-08-119 R-3 10 CL 88.3 31 - - - - - - 1 

A-08-119 S-4 15 CL - 27 - - 72 - - - 1.75-2.0 

A-08-119 R-5 20 CL 99.4 26 - - - - - - - 

A-08-119 S-6 25 CL - 24 - - - - - - 1.5-2.0 

A-08-119 R-7 30 CL 99.1 26 - - - - - - 1.25 

A-08-120 B-1 1.0-5 CL & SM - 9 - - 27 - - - - 

A-08-120 R-2 5 SM 103.7 11.0 - - - - - - - 

A-08-120 S-3 10 SC - 21.0 - - - - - - - 

A-08-120 R-4 15 CL - 29.0 - - 72 36 19 17 0.5 

A-08-120 S-5 20 CL - 26.0 - - - - - - 2.0-2.25 

A-08-120 R-6 25 SC 99.2 25.0 - - - - - - - 

A-08-120 S-7 30 ML - 24.0 - - - - - - - 

A-08-120 R-8 35 ML 100.3 25.0 - - 55 NP - - - 

A-08-120 S-9 40 ML - 21.0 - - - - - - - 

A-08-120 R-10 45 SC 97.1 27.0 - - 19 - - - - 

A-08-120 S-11 50 SC - 28.0 - - - - - - - 

A-08-122 B-1 1.2-5 SC - 7 - - 23 26 15 11 - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

A-08-122 R-2 5 SC 107.6 18 - - - - - - - 

A-08-122 S-3 10 SC - 13 - - 40 - - - - 

A-08-122 R-4 15 SM 100 23 - - 26 - - - - 

A-08-122 S-5 20 CL - - - - - - - - 1 

A-08-122 R-6 25 CL 87.2 31 - - 88 - - - 1.5-1.75 

A-08-122 S-7 30 SM - 26 - - - - - - - 

A-08-122 R-8 35 SM 96.8 28 - - 26 - - - - 

A-08-122 S-9A 40 SC/SM - 30 - - - - - - - 

A-08-122 S-9B 40.75 CL - - - - - - - - 2.0-2.5 

A-08-122 R-10 45 CL 86.4 35 - - - - - - 2.0-2.75 

A-08-122 S-11 50 SM/ML - 27 - - - - - - - 

R-08-004 B-1 1.3-3.5 CL - 16 - - 66 29 17 12 - 

R-08-004 R-2 3.5 CL 117.1 16 - - - - - - 4.5+ 

R-08-004 S-3 10 ML - 22 - - 66 - - - 4.5+ 

R-08-004 R-4 15 SM 100.5 24 - - 27 - - - - 

R-08-004 S-5 20 CL - 31 - - 66 - - - 1 

R-08-004 R-6 25 CL 91.1 31 - - - - - - 1.25-1.5 

R-08-004 S-7 30 CL - 29 - - 55 - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-004 R-8 35 CL 92.3 30 - - - - - - 1.5-2.2 

R-08-004 S-9 40 CL - 32 - - - - - - 2 

R-08-004 R-10 45 SM/ML 105.2 22 - - 51 - - - 4.5 

R-08-004 S-11 50 CL - 32 - - 86 - - - - 

R-08-004 R-12 55 ML 109.6 19 - - - - - - 4.5+ 

R-08-004 S-13 60 ML - 26 - - 56 - - - - 

R-08-005 B-1 1.9-5 CL - 16 - - 63 29 20 9 - 

R-08-005 R-1 5 CL 108.3 19 7 40 53 32 19 13 4.5+ 

R-08-005 S-2 10 SM - 26 0 82 18 - - - - 

R-08-005 R-3 15 CL 98 27 - - 65 - - - - 

R-08-005 S-4 20 SM - 29 - - - - - - - 

R-08-005 R-5 25 SM 97.6 26 - - 24 - - - - 

R-08-005 S-6 30 CL - 41 - - 97 46 26 20 1.25 

R-08-005 S-7 40 CL - 31 - - - 39 19 20 1.5 

R-08-005 R-8 50 ML 103 23 - - 86 - - - 4.5 

R-08-005 R-9 70 CL - 45 - - 75 43 24 19 4.5 

R-08-005 R-10 105 CL 82.4 39 - - - - - - 2.5 

R-08-005 S-11 135 CL - 27 - - - - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-011 S-1 5 SC - 19 - - 47 33 19 14 - 

R-08-011 R-2 10 SC 96.9 19 - - - - - - - 

R-08-011 S-3 15 CL - 31 - - - - - - 0.5 

R-08-011 R-4 20 CL 94.6 24 - - 52 34 16 18 1 

R-08-011 S-5 25 CL - 46 - - - - - - - 

R-08-011 R-6 30 ML 93.2 30 - - - - - - 1.5 

R-08-011 S-7 35 ML - 28 - - 68 - - - 1 

R-08-011 R-8 40 CL 97.9 25 - - 80 - - - 4 

R-08-011 S-9 45 ML - 33 - - - - - - - 

R-08-011 R-10 50 ML 83.9 35 - - - - - - 3.5 

R-08-011 S-11 60 SW-SM - 15 4 89 7 - - - - 

R-08-011 R-12 70 CL 114.8 17 - - - 31 15 16 3.5 

R-08-011 S-13 80 SC - 17 - - 45 - - - - 

R-08-011 R-14 90 SM - 24 - - 29 - - - - 

R-08-011 S-15 100 CL - 40 - - - - - - - 

R-08-011 R-16 120 SM - 24 - - 27 - - - - 

R-08-012 R-1 5 CL 95.8 28 - - 80 47 20 27 2.4 

R-08-012 S-2 10 CL - 39 - - - - - - 0.75 

Page 6 of 10 



 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\Appendices\Appendix B Final 04-16-2009.doc 

TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-012 R-3 15 CL 102.1 24 - - 58 - - - 2.75 

R-08-012 S-4 20 CL - 27 - - - - - - 1.1 

R-08-012 R-5 25 CL 92.7 29 - - 80 33 21 12 2.25 

R-08-012 S-6 30 CL - 34 - - - - - - 1.25-1.5 

R-08-012 R-7 35 CL 93.9 30 - - - - - - 4 

R-08-012 S-8 40 ML - 28 - - - - - - - 

R-08-012 R-9 45 ML 99 26 - - 70 26 23 3 - 

R-08-012 S-10 50 CL - 38 - - - - - - 3.3 

R-08-012 R-11 55 CL 88.5 33 - - 96 - - - 2.8 

R-08-012 S-12 60 CL - 29 - - - - - - 3.75 

R-08-012 R-13 67 CL 107.1 21 - - 61 - - - 3 

R-08-012 S-14 72 CL - 21 - - - - - - 1.5 

R-08-012 R-15 80 CL 97.9 31 - - 57 - - - - 

R-08-012 S-16 90 No Recovery 

R-08-012 S-17 91.5 ML/CL - 31 - - 89 - - - - 

R-08-012 R-18 100 SC 134.9 18 - - - - - - - 

R-08-017 S-1 5 CL/SC - - - - - - - - 3 

R-08-017 R-2 10 CL 89.3 32 - - 82 35 21 14 2.5 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-017 S-3 15 CL - 27 - - 55 34 20 14 1.25 

R-08-017 R-4 20 CL 108.8 19 - - - - - - 4.5+ 

R-08-017 S-5 25 CL - 20 - - 63 - - - 4.5+ 

R-08-017 R-6 30 CL 109.3 15 - - - - - - 4 

R-08-017 S-7 35 ML - 34 - - 57 - - - - 

R-08-017 R-8 40 CL 96.2 28 - - - 39 20 19 - 

R-08-017 S-9 45 CL - 36 - - - - - - 1.2 

R-08-017 R-10 50 ML 100 25 - - - - - - 3 

R-08-017 S-11 60 CL - 31 - - 82 - - - 2 

R-08-017 R-12 70 ML 96.7 27 - - - - - - - 

R-08-017 S-13 80 SM - 19 - - 22 - - - - 

R-08-017 R-14 90 SW 111.4 18 - - - - - - - 

R-08-017 S-15 100 CL - - - - - - - - 1.5 

R-08-019 S-1 5 CL - 20 - - 59 34 20 14 4 

R-08-019 R-2 10 CL 114.3 17 - - - 39 20 19 4.5+ 

R-08-019 S-3 15 ML - 27 - - 57 - - - - 

R-08-019 R-4 20 CL 110.8 15 - - - - - - 4.5+ 

R-08-019 S-5 25 SM/ML - 18 - - - - - - - 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-019 R-6 30 CL 107.6 19 - - 71 33 21 12 4.5+ 

R-08-019 S-7 35 SM - 29 - - - - - - - 

R-08-019 R-8 40 CL 103.8 23 - - - - - - 1.25 

R-08-019 S-9 50 SM - - - - 31 - - - - 

R-08-019 R-10 60 ML 100.2 24 - - - - - - 4.5 

R-08-019 S-11 70 SP-SM - - - - - - - - - 

R-08-019 R-12 76 SP-SM 103.8 23 - - - - - - - 

R-08-019 R-13 85 SP-SM 94.4 29 - - 12 - - - - 

R-08-023 R-1 5 CL 115.8 10 - - 54 32 19 13 4.5+ 

R-08-023 S-2 10 SC - 23 - - - - - - - 

R-08-023 R-3 15 CL 113.8 15 - - 55 - - - 4.5 

R-08-023 S-4 20 CL - 22 - - 61 - - - 3.25 

R-08-023 R-5 25 CL 88.7 31 - - - - - - 1.5 

R-08-023 S-6 30 CL - 34 - - - - - - - 

R-08-023 R-7 35 CL - 28 - - - - - - 1.0-1.25 

R-08-023 S-8 40 SC/CL - 24 - - 49 29 19 10 2 

R-08-023 R-9 45 SP-SM 107.8 19 0 89 11 - - - - 

R-08-023 S-10 55 ML 98.8 26 - - 84 - - - 2 
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TABLE B-1: 
SUMMARY OF INDEX TEST RESULTS 

Grain Size Distribution 
(%) 

Atterberg Limits 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil Type 
Dry 

Density 
(psf) 

Moisture 
Content 

(%) Gravel Sand  Fine LL PL PI 

Pocket 
Penetrometer 

Reading 
(tsf) 

R-08-023 R-11 65 CL - 40 - - - - - - - 

R-08-023 S-12 75 SP 106.8 21 - - 2 - - - - 

R-08-023 R-13 80 SP - 25 - - - - - - - 

R-08-023 S-14 85 SW-SM 108.1 19 - - 8 - - - - 

R-08-023 R-15 95 SP 101.4 23 - - 4 - - - - 

HA-08-01 B-1 0-5 SC, CL & ML - - 6 38 56 30 20 10 - 

HA-08-02 B-1 0-5 ML, SP-SM & CL - - 10 35 55 28 19 9 - 

HA-08-03 B-1 0-5 CL - - 1 30 69 32 19 13 - 

HA-08-04 B-1 0.6-5 ML & CL - - 11 32 57 30 21 9 - 

HA-08-05 B-1 1.0-5 SC & CL - - 1 43 56 30 17 13 - 

HA-08-06 B-1 0.5-5 SM, ML & CL - - 4 45 51 28 18 10 - 

HA-08-07 B-1 0-5 SM & CL/SC - - 7 53 40 27 17 10 - 

HA-08-08 B-1 0-5 CL & SC/CL - - 14 33 53 33 17 16 - 
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TABLE B-2a: 
SUMMARY OF SINGLE POINT DIRECT SHEAR TEST RESULTS 

Boring No. 
Sample 

No. 

Sample 
Depth 

(ft.) 
Description 

Shear 
Rate 

(in./min.) 

Normal 
Stress 
(psf) 

Peak Shear 
Stress (psf) 

Shear Stress at 
0.25 in.(psf) 

R-08-004 R-6 25-26.5 Lean Clay (CL) 0.0042 1500 1200 @ 0.095 in. 1100 

R-08-005  R-3 16-16.5 Silty Clay with Sand (CL) 0.0042 800 780 @ 0.11 in. 700 

R-08-005  R-3 16-16.5 Silty Clay with Sand (CL) 0.0042 5000 3350 @ 0.185 in. 3320 

R-08-012 R-3 15-16.5 Sandy Lean Clay (CL) 0.0042 4000 2540 @ 0.245 in. 2530 

R-08-019 R-8 41-41.5 Sandy Lean Clay (CL) 0.0042 3000 2140 @ 0.15 in. 1970 

R-08-019 R-8 41-41.5 Sandy Lean Clay (CL) 0.0042 7000 4880 @ 0.20 in. 4730 

R-08-023 R-7 36-36.5 Lean Clay (CL) 0.0042 2000 1340 @ 0.09 in. 1180 

 
TABLE B-2b: 

SUMMARY OF DIRECT SHEAR TEST RESULTS 

Peak Ultimate 

Boring 
Number 

Sample 
Number 

Depth 
(feet) 

Soil 
Type Shear 

Strength 
(psf) 

Friction 
Angle 
(deg) 

Shear 
Strength 

(psf) 

Friction 
Angle 
(deg) 

R-08-004 R-2 3.5 CL 600 35 150 33 

R-08-017 R-2 10 CL 750 24 350 20 

R-08-019 R-2 10 CL 900 32 300 32 

R-08-023 R-5 25 CL 400 30 250 30 
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TABLE B-3: 
SUMMARY OF CONSOLIDATION TEST RESULTS 

Atterberg 
Limits 

Consolidation Parameters 
Boring 

Number 
Sample 
Number 

Depth 
(feet) 

Soil 
Type 

LL PL PI Cc Cr Cc Cr e0 'p (psf)

A-08-120 R-4 16 CL 36 19 17 0.280 0.026 0.155 0.015 0.809 3800 

A-08-122 R-2 6 SC - - - 0.096 0.025 0.064 0.016 0.503 6500 

R-08-005 R-1 6 CL 32 19 13 0.136 0.023 0.090 0.015 0.510 5900 

R-08-011 R-4 21 CL 34 16 18 0.228 0.022 0.137 0.013 0.667 3700 

R-08-017 R-8 41 CL 39 20 19 0.300 0.038 0.170 0.022 0.744 4800 

Note: The value of Cv  was based on available correlations. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\Appendices\Appendix B Final 04-16-2009.doc 

TABLE B-4: 
SUMMARY OF R-VALUE TEST RESULTS 

Boring No. Sample No. Depth (ft) 
USCS Soil 

Type 
R-Value 

A-08-101 B-1 1 - 5 SC 21 

A-08-103 B-1 1 - 5 SC 46 

A-08-115 B-1 1 - 5 CL/SC 34 

A-08-120 B-1 1 - 5 SM 54 

HA-08-01 B-1 0-5 CL 35 

HA-08-02 B-1 0-5 CL 29 

HA-08-03 B-1 0-5 CL 17 

HA-08-04 B-1 0.5-5 CL 43 

HA-08-05 B-1 1-5 CL 27 

HA-08-06 B-1 0.5-5 CL/SC 15 

HA-08-07 B-1 0-5 SC 29 

HA-08-08 B-1 0-5 CL 23 

R-08-004 B-1 1.5-3.5 CL 39 

R-08-005 B-1 2 - 5 CL 25 
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TABLE B-5: 
SUMMARY OF CORROSION TEST RESULTS 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

A-08-101 B-1 1-4 SC 2000 8.5 100 30 

A-08-105 R-2 10-11.5 CL NA 9.3 74 218 

A-08-112 B-1 1.2-5 SC <500 8.2 3900 626 

A-08-116 S-3 11-11.5 CL NA 8.3 4720 388 

A-08-119 R-5 20-21.5 CL NA 7.9 1140 96 

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163 

R-08-004 B-1 1.3-3.5 CL 1350 9.1 465 604 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35-36.5 ML NA 8.8 576 255 

R-08-019 S-7 35-36.5 SM NA 8.5 538 336 

R-08-023 S-4 20-21.5 CL NA 7.8 2432 2897 

R-08-023 S-6 30-31.5 CL NA 8.0 490 25 

 
 



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-101 B-1 1.0 2.5 0.3 0.8 12 31 20 11 -0.73

A-08-105 B-1 1.2 5.0 0.4 1.5 11 28 14 14 -0.21

A-08-116 R-2 6.0 6.5 1.8 2.0 23 37 20 17 0.18

A-08-119 B-1 1.0 5.0 0.3 1.5 15 32 20 12 -0.42

A-08-120 R-4 16.0 16.5 4.9 5.0 29 36 19 17 0.59

A-08-122 B-1 1.0 5.0 0.3 1.5 7 26 15 11 -0.73

R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08

Figure No. : B-1a
Date :

(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITSI-436

SR-22 West County Connector Segment

Project No. :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-005 B-1 2.0 5.0 0.6 1.5 16 29 20 9 -0.44

R-08-005 R-1 6.0 6.5 1.8 2.0 19 32 19 13 0.00

R-08-005 S-6 30.0 32.0 9.2 9.8 41 46 26 20 0.75

R-08-005 S-7 40.0 41.5 12.2 12.7 31 39 19 20 0.60

R-08-005 R-9 71.0 71.5 21.7 21.8 45 43 24 19 1.11

R-08-011 S-1 5.0 6.5 1.5 2.0 19 33 19 14 0.00

R-08-011 R-4 21.0 21.5 6.4 6.6 24 34 16 18 0.44

R-08-011 R-12 71.0 71.5 21.7 21.8 17 31 15 16 0.13

Figure No. : B-1b

Remarks :

Gray Brown Lean Clay (CL)

Lean Clay with Sand (CL)

Olive Brown Sandy Lean Clay (CL)

Depth

(ft) (m)

I-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Light Brown Gray Lean Clay (CL)

Gray Sandy Lean Clay (CL)

Dark Gray Sandy Lean Clay (CL)

Gray Brown Lean Clay (CL)

DescriptionSymbol
(%)
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Date :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-012 R-1 6.0 6.5 1.8 2.0 28 47 20 27 0.30

R-08-012 R-5 26.0 26.5 7.9 8.1 29 33 21 12 0.67

R-08-012 R-9 46.0 46.5 14.0 14.2 26 26 23 3 1.00

R-08-017 R-2 11.0 11.5 3.4 3.5 32 35 21 14 0.79

R-08-017 S-3 15.0 16.5 4.6 5.0 27 34 20 14 0.50

R-08-017 R-8 41.0 41.5 12.5 12.7 28 39 20 19 0.42

R-08-019 S-1 5.0 6.5 1.5 2.0 20 34 20 14 0.00

Figure No. : B-1c
Date :

(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITSI-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Dark Brown Lean Clay with Sand (CL)

Dark Brown Lean Clay with Sand (CL)

Dark Brown Sandy Silt (ML)
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-019 R-2 11.0 11.5 3.4 3.5 17 39 20 19 -0.16

R-08-019 R-6 31.0 31.5 9.5 9.6 19 33 21 12 -0.17

R-08-023 R-1 6.0 6.5 1.8 2.0 10 32 19 13 -0.69

R-08-023 S-8 40.0 41.5 12.2 12.7 24 29 19 10 0.50

Figure No. : B-1d

(m)

Remarks :

Light Brown Gray Clayey Sand/Sandy Lean Clay (SC/CL)

PLASTICITY CHART

Brown Yellow Clayey Sand (SC)

Gray Brown Lean Clay (CL)

Red Brown Sandy Lean Clay (CL)

DescriptionSymbol
(%)

LI
Depth

(ft)

(ASTM D-4318-00 / CT-204 / T-89)

ATTERBERG LIMITS

SR-22 West County Connector Segment

Date : 05/30/08

I-436Project No. :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-105 R-5 41.0 41.5 12.5 12.7 22 -

A-08-112 S-4 15.0 16.5 4.6 5.0 32 -

A-08-120 R-8 36.0 36.5 11.0 11.1 25 -

Figure No. : B-1e
Date :

(ASTM D-4318 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITS

PLASTICITY CHART

Olive Brown Silty Sand (SM)

Olive Gray Silt with Sand (ML)

Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)

LI
Depth
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Remarks :

(m)

I-436

SR-22 West County Connector Segment

Project No. :

Non-Plastic

Non-Plastic

Non-Plastic

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80 90 100

Liquid Limit, LL (%)

P
la

s
ti

c
it

y
 I

n
d

e
x

, 
P

I 
(%

)

MH, OH

CL - ML
ML, OL

CL, OL

CH, OH



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

HA-08-01 B-1 0.0 5.0 0.0 1.5 N/A 30 20 10 N/A

HA-08-02 B-1 0.0 5.0 0.0 1.5 N/A 28 19 9 N/A

HA-08-03 B-1 0.0 5.0 0.0 1.5 N/A 32 19 13 N/A

HA-08-04 B-1 0.0 5.0 0.0 1.5 N/A 30 21 9 N/A

HA-08-05 B-1 0.0 5.0 0.0 1.5 N/A 30 17 13 N/A

HA-08-06 B-1 0.0 5.0 0.0 1.5 N/A 28 18 10 N/A

HA-08-07 B-1 0.0 5.0 0.0 1.5 N/A 27 17 10 N/A

HA-08-08 B-1 0.0 5.0 0.0 1.5 N/A 33 17 16 N/A

Figure No. : B-1f

Remarks :

Brown Sandy CLAY (CL)

Grayish Brown Sandy CLAY (CL)

Light Brown Clayey SAND (SC)

Depth

(ft) (m)

I-436

SR-22

Project No. :

PLASTICITY CHART

Dark Brown Sandy CLAY (CL)

Light Brown Sandy CLAY (CL)

Grayish Brown Sandy CLAY (CL)
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DescriptionSymbol
(%)
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0.0 0.00 #REF! #REF! #REF!

Boring Sample
Number Number Gravel Sand Fines LL PI
R-08-005 R-1 5.0 6.5 1.52 1.98 7 40 53 32 13 Sandy Lean Clay CL
R-08-005 S-2 10.0 11.5 3.05 3.51 0 83 18 Silty Sand SM
R-08-011 S-11 60.0 61.3 18.29 18.68 4 89 7 Well Graded Sand with Silt SW-SM
R-08-023 S-9 45.0 46.5 13.72 14.17 0 89 11 Poorly Graded Sand with Silt SP-SM

+ A-08-116 B-1 1.0 5.0 0.30 1.52 13 80 8 Well Graded Sand with Silt SW-SM

Date : Figure No. : B-205/30/08I-436Project No. :

Symbol ( m )
Sample Depth [from/to]

 ( ft )

   Hydrometer AnalysisUS Standard Sieve Sizes

Soil  Description U.S.C.S.Atterberg LimitsGrain Size Percentage

SR-22 West County Connector Segment GRAIN SIZE ANALYSIS
           (ASTM D-422)
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

FIGURE B-3a

DIRECT SHEAR TEST - ASTM D-3080

Sandy Lean Clay
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peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-017              Undisturbed      Clayey Silt                      92.4                                25.8
 @ 10'-11.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             900 @ 0.0500"                                   500 
          2000                                           1750 @ 0.0550"                                 1160 
          4000                                           2350 @ 0.0650"                                 1790 
                                                              C =  750 psf                                        C = 350 psf
                                                               φ =  24 deg.                                         φ = 20 deg.

DIRECT SHEAR TEST - ASTM D-3080

FIGURE B-3b

Lean Clay w/Sand
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peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-019              Undisturbed      Clayey Silt /                    115.5                                 15.9
 @ 10'-11.5'           & Saturated       Siltstone                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                           1210 @ 0.0600"                                   550 
          2000                                           2210 @ 0.0900"                                 1660 
          4000                                           3350 @ 0.0800"                                 2720 
                                                              C =  900 psf                                        C = 300 psf
                                                               φ =  32 deg.                                         φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3c

Sandy Lean ClaySandy Lean Clay



0 500 1000 1500 2000 2500 3000 3500 4000

Normal Pressure (psf)

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

3750

4000

S
h

e
a

r 
S

tr
e

n
g

th
 (

p
sf

)
peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-023              Undisturbed      Clayey Silt                      94.6                                28.0
 @ 26'-26.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             670 @ 0.1000"                                   530 
          2000                                           1570 @ 0.1200"                                 1430 
          4000                                           2740 @ 0.2000"                                 2660 
                                                              C =  400 psf                                        C = 250 psf
                                                               φ =  30 deg.                                         φ = 30 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3d

Sandy Lean Clay/
Lean Clay w/Sand

Sandy Lean Clay/
Lean Clay w/Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4a

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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Figure No. B-4b

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-017 Depth: 40' - 41.5'  Date 05-13-08
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Figure No. B-4c

Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-122 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4d

Clayey Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-120 Depth: 15' - 16.5'  Date 05-13-08
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Dry Density: 94.6 pcf

Initial Water Content: 29.5 %
Final Water Content: 22.5  %

H2O @ 100 psf
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GeoLogic Associates 

Lean Clay w/Sand

Figure No. 4-e
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November 12, 2008 
(Revised February 18, 2009 and April 30, 2009) 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
 
Subject: Foundation Report 

Retaining Walls RW1300 (PM R0.917-1.12) and  
RW1299 (PM R1.11-1.12) 

  Precast Walls with Lightweight Fill 
West County Connector Project 

  I-405/SR-22 HOV Connector Segment 
12-ORA-22, EA 071621, Orange County, California 

  GDC Project No. I-436 
 

Dear Mohsen: 
 
We are transmitting with this letter eight copies of our Foundation Report for the 
proposed Precast Walls RW1300 and RW1299 with Lightweight Fill (Cellular 
Concrete).  This report presents the results of our field and laboratory investigations, 
and provides recommendations for the foundation design of the proposed retaining 
walls.    This report has been revised to incorporate additional comments from 
Caltrans dated March 26, 2009 (Appendix E).  We appreciate the opportunity to 
work with you on this important and challenging project.  Should you have any 
questions, please give us a call at (949) 609-1020. 
 
Very truly yours, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
Sinniah K. Navaratnarajah     
Staff Engineer   
   
Distribution: Addressee (8 hard copies and PDF on CD)    
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FOUNDATION REPORT 
RETAINING WALLS RW1300 AND RW1299 

PRECAST WALLS WITH LIGHTWEIGHT FILL 
WEST COUNTY CONNECTOR PROJECT 

I-405/SR-22 HOV CONNECTOR SEGMENT 
12-ORA-22, EA 071621 

ORANGE COUNTY, CALIFORNIA 
 

 
1.0 INTRODUCTION 
 
1.1  General 
 
Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The overall project name is 
“West County Connector Project” and the proposed project has been divided into 2 
segments.  The easterly segment, “I-405/SR-22 HOV Connector Segment,” extends 
from Valley View Street to just east of Seal Beach Boulevard, and the westerly 
segment, “I-405/I-605 HOV Connector Segment,” extends from just east of Seal 
Beach Boulevard to the I-605 interchange. Precast Walls with Lightweight Fill 
RW1300 and RW1299 are part of the easterly segment.  The walls are proposed 
south of the median of westbound SR-22 from west of Bolsa Chica Road OC 
extending west to the east abutment of the proposed 405-22 HOV Connector 
Separation.  The site location is shown on the Vicinity Map in Figure 1.   
 
1.2 Purpose and Scope of Work 
 
The purpose of our study is to investigate and document site geotechnical 
conditions and provide site specific geotechnical recommendations for design and 
construction of the proposed walls.  Our scope of work for this study included: 
 
 Review existing data; 

 Perform subsurface investigation along the proposed wall alignment; 

 Perform laboratory testing on selected samples of the subsurface soils; 

 Develop geologic profiles and engineering parameters for foundation design; 

 Perform geotechnical analyses; 

 Develop geotechnical recommendations for design and construction of the 
walls; and 

 Present the results of our investigations and our recommendations in this report. 
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The design and construction of the project will be performed in accordance with 
current Caltrans Standard Plans and Specifications.  This report is structured in 
general accordance with “Caltrans Guidelines for Foundation Investigation and 
Reports, Version 1.2 (dated June, 2002).” 

 
1.3 Project Description 
 
1.3.1 General 
 
The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street 
to just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of 
Valley View Street to just east of Springdale Street, several signs are proposed which 
are outside the main project area.  The purpose of the improvements is to improve 
the capacity of the I-405 / SR-22 Interchange and provide a High Occupancy 
Vehicle (HOV) direct connection between I-405 and SR-22.  The project involves the 
following primary elements: 
 
 Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 

roads, and ramps; 
 Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 

Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 

 New pavements for main lines, connectors, local roads, and on-/off-ramps; 
 Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 

HOV Connector Separation); 
 Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west 

abutment of 405-22 HOV Connector Separation, RW1299+1300  at east 
abutment of 405-22 HOV Connector Separation, and RW3319+3320  at west 
abutment of S405-E22 HOV Connector Separation);  

 Drainage improvements; and 
 Lighting, roadside signs, and overhead signs. 
 
This report presents the Retaining Walls RW1299 and RW1300 foundation 
recommendations. 
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1.3.2 RW 1300 and RW 1299 
 
Retaining walls RW1300 and RW1299 will create the abutment approach to 
Abutment 1 (east abutment) of the proposed new 405-22 HOV Connector 
Separation (Bridge No. 55-1103E), which provides a direct High Occupancy Vehicle 
(HOV) connection between the eastbound/westbound Garden Grove Freeway (SR-
22) and northbound/southbound San Diego Freeway (I-405).  A site plan is shown in 
Figure 2.   
 
Lightweight cellular concrete fill was selected for the walls in lieu of MSE walls due to 
moderately weak and compressible soils, low bearing capacity, and potential for 
long term settlement.  In the eastern end, due to available space and time during 
construction temporary surcharge is recommended so that the embankment may 
be composed partially of normal embankment soil with 2h:1v slopes and partially of 
vertical lightweight fill wall.  Use of lightweight fill, or a combination of lightweight fill 
and embankment with temporary surcharge, will eliminate long-term consolidation 
settlements and avoid need for ground improvements due to low bearing capacity. 
 
The final approach embankment will be 59 feet wide at the HOV Bridge.  Further 
east, the HOV approach embankment merges with the S405-E22 connector 
embankment.  RW1300 is proposed on the north side of embankment, extending 
the full length from Valley View Street (Bolsa Chica Road OC) to the HOV Abutment 
1.  RW1299 is a relatively short wall on the south side adjacent to the HOV 
Abutment 1.  Wall heights generally increase from low height on the east to 
maximum heights toward the west end.  Wall limits with respect to the “H” Line and 
dimensions are as follows: 
 

 RW1299: “H”1312+02 to 1312+68, Length=65 feet, Max Ht.=15.5 ft; 

 RW1300: “H”1302+56 to 1312+68, Length=1015 feet, Max Ht. =29 ft. 
 
Grades will be raised by 10 to 15 feet above original grade (OG) along RW1299 
layout line, and grades will be raised up to 45 feet above OG along RW1300 layout 
line.  RW1299 is a short wing wall to the bridge abutment and will be founded on 
the 2h:1v abutment slope, which will be a fill over cut into existing embankment.  
RW1300 will be a sidehill embankment placed against the existing north facing 
embankment for the S405-E22 connector ramp.  RW1300 will be on level ground 
from “H” 1302+56 to 1306+45, and on a new north facing fill slope between 
1307+00 and 1312+68.  The new slope will be inclined at 2h:1v and increase from 
zero height near “H” 1306+45 to a maximum height of about 19 feet at 1312+68 
(top of slope El. +18 feet).  Grades along the HOV connector ramp rise from about 
El. +30 feet at Bolsa Chica Road OC to a maximum of El. +65 feet at the HOV 
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connector abutment.  SR-22 below the wall ranges from El. 26 feet near Bolsa Chica 
Road OC to El. 29 feet at the HOV abutment.  At the highest point of the 
embankment, the 2h: 1v slope is 19 feet high from freeway (El. +29 feet) to face of 
wall (El. +48 feet), and the exposed wall height is about 17 feet (El. +48 to +65 
feet), for a total embankment height of 36 feet from freeway to top of wall RW1300.  
In the level ground portion, maximum vertical wall height is about 27 feet near 
Station “H” 1306+45. 
    
The wall General Plans are shown in Figures 3A through 3F, and the contour 
grading plan is shown in Figures 3G and 3H.  A general section across the freeway 
illustrating existing and proposed grades and general soil layering is shown in Figure 
4A.  More detailed transverse cross-sections showing existing and proposed grades 
are illustrated in Figures 4B through 4H.  A profile cross-section along the alignment 
is shown in Figure 5.  The transverse section locations are shown in Figure 2.   
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2.0 FIELD INVESTIGATION AND LABORATORY TESTING 
 
2.1 Field Investigation 
 
The subsurface conditions at the wall site were investigated by performing two (2) 
soil borings and three (5) Cone Penetration Tests (CPTs) along the HOV alignment 
(see Log of Test Borings, Plates 1-6).  Borings and CPTs were performed during the 
period of March 31st to April 24th, 2008.  The CPT and boring locations were 
selected such that representative soil profiles could be developed along the wall 
alignment.  Boring locations are shown in Figure 2, and a detailed description of the 
exploration and the boring / CPT logs are presented in Appendix A.  The location 
and depth of borings and CPTs is summarized in Table A-1 of Appendix A.  The Log 
of Test Boring Sheets (LOTBs) are presented in Plates 1 through 6.  
 
2.2 Laboratory Testing 
 
Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, 
and corrosivity properties of the subsurface materials for use in foundation design. 
The tests included: 
 
 
Test  ASTM Designation Purpose 
 
 Moisture Content and Dry Density ASTM D 2216 Soil Classification 
 Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
 Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
 Atterberg Limits ASTM D 4318 Soil Classification 
 Direct Shear ASTM D 3080 Shear Strength 
 Pocket Penetrometer  Undrained Shear  

  Strength 
 Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  
 417, and 643 Corrosion Potential 
 
 Consolidation ASTM D 2435 Compressibility 
 
 
Moisture content, dry density, percentage passing a No. 200 sieve and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in 
Appendix B. 
 



Foundation Report April 30, 2009 
Precast Walls with Lightweight Fill RW1300 & RW1299 Page 6 
West County Connectors Project, 405/22 HOV Segment  
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1300_1299\Final Report\Retaining Wall 1300_1299 FR_Final.doc 

3.0 SITE AND SUBSURFACE CONDITIONS 
 
3.1 Site Conditions 
 
Refer to Figure 2 (topographic plan) and cross-sections in Figures 4B through 4H 
when reading the following text. 
 
The eastern portion of RW1300 layout line is located within existing SR-22 freeway 
travel lanes and shoulder (“H” 1302+56 to 1308+00), and the western portion of 
RW1300 layout line is located in an unpaved area south of SR-22 at the base of the 
existing S405-E22 connector ramp embankment (“H” 1308+00 to 1312+68).  A 
low-lying v-ditch is present at the far western end of RW1300 (“H” 1312+00 to 
1312+68).  Wall RW1299 layout line is located near the top of existing S405-E22 
connector ramp embankment.   
 
Westbound SR-22 freeway elevation varies from El. 26 feet near Valley View / Bolsa 
Chica Road OC (“E” 1302+56) to El. 29 feet at the west end (“E” 1312+68).  The v-
ditch near the west end of RW1300 has a low elevation near El. +20 feet, with side 
slopes of about 3h:1v descending from SR-22.   
 
The existing S405-E22 connector ramp has elevations rising from El. 30 feet at 
Bolsa Chica Road OC (“H” 1302+50) to El. 56 feet at the existing connector 
abutment (“E” 3312+50, “H” 1313+00).  The slope between SR-22 and the 
existing connector ramp is up to 27 feet high, with the exception that the highest 
slope near the west end of RW1300, from connector to bottom of v-ditch, is up to 
36 feet high.  The  slope generally varies from 2h:1v to 1.5h:1v inclination.  Unpaved 
areas and slopes are generally vegetated with iceplant, and locally with a thick 
growth of other vegetation and large trees.   
 
3.2    Geologic Conditions 
 
3.2.1 Physiography 
 
The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange County 
coastal plain.  The Orange County coastal plain is bound on the north by the 
inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood and 
Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of  unconsolidated non-marine sediments 
(Fuller, 1980a).  The Los Alamitos Quadrangle includes the broad southern margin 
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of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by antecedent 
drainage of the latest Pleistocene to earliest Holocene ancestral Rio Hondo and San 
Gabriel River. [Reference CDC, 1998]. 
 
3.2.2 Stratigraphy 
 
The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the 
Orange County coastal plain of the southern portion of the Central Block of the Los 
Angeles Basin.  The basin is in filled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet of 
poorly consolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  
Stratigraphy consists of alternating layers of sands, silts, and clays (Figure 5B).  
Shallow compacted roadway fills and abutment approach fills up to about 30 feet 
high have been placed in the area over the natural alluvial deposits.  Relative density 
and stiffness of the alluvial soils generally increases with depth. 
 
3.2.3 Geologic Structure 
 
Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   
 
3.2.4 Geologic Hazards 
 
Geologic hazards include landslides, expansive or collapsible soils, and seismic 
hazards include liquefaction, lateral spreading, seismic slope stability, fault rupture, 
tsunamis, and seismic shaking.  The site is not located in landslide prone area and 
no natural slopes are present.  Expansive soils are present and recommendations 
regarding expansive soils with 4 ft of the finished grade are provided in the GDR and 
in expansive soil exclusion zone in the Bridge Foundation Reports. 
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3.3 Subsurface Soil Conditions 
 
CPTs were used to accurately determine stratigraphy and correlate with data from 
borings.  Cross-sections were developed and an idealized profile was adopted for 
design.  The soils profile and general engineering characteristics of the subsurface 
soils are illustrated in the Soil Profile in Figure 5 and on the Cross-Sections in 
Figures 4A through 4H.  The soil profile is divided into 5 general layers.  Engineering 
properties, layer descriptions, and layer boundary elevations are summarized in 
Table 1 and are described below. 
 
3.3.1 Layer 1 – Fill and Stiff Native CL 
 
The existing ramp grades are near El. 30 feet to 56 feet along the wall alignments.    
The upper soil layer consists of approach embankment fills and stiff native soils 
above the water table, from existing grades of El. 30 to 56 feet down to El. 15 to 20 
feet.  The fill and stiff alluvium are similar in engineering properties and consist 
primarily of very stiff to hard lean sandy clays and sandy clayey silts (CL, ML), with 
less frequent layers of medium dense silty sands (SM) and clayey sands (SC).   The 
bottom of this layer varies from El. +20 feet on the east end of RW1300 to about El. 
+14.5 feet on the west end. 
 
3.3.2 Layer 2 – Firm to Stiff CL 
 
This top of this layer is near the water table, and varies from about El. +20 feet on 
the east to El. +14.5 feet on the west end of RW1300.  The bottom of layer 
elevation varies from El. +6 feet on the east to El. +2.5 feet on the west end of 
RW1300.  the layer thickness varies from 12 to 14 feet along the RW1300 
alignment.  The material classifies as locally firm but predominantly stiff lean clay or 
lean sandy clay (CL) with average undrained shear strengths of 1.2 to 1.4 ksf based 
on CPT correlations and pocket penetrometer readings.  Thin seams of medium 
dense sand to silty sand to sandy silt, as well as stiffer clays, are present in this layer.  
Layer 2 is generally overconsolidated with respect to the adjacent freeway grades, 
but is close to normally consolidated below the 25 foot thick abutment fills.   Since it 
is fairly shallow below the freeway grades and is moderately weak and compressible, 
it controls the magnitude and time rate of settlement, bearing capacity, and global 
stability of the walls.   
 
3.3.3 Layer 3 – Very Stiff CL, ML 
 
Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) 
and clayey to sandy silts (ML), with relatively thin interbeds of medium dense to 
dense sands (SP), silty sands (SM) and sandy silts (ML), and layers of stiff clay.  The 
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top-of-layer elevations range from El. +2.5 to +6 feet, and bottom-of-layer 
elevations range from El. -14 to -17.5 feet.  Pocket penetrometer readings in the fine 
grained materials typically range from 1.5 to 4 ksf, and CPT correlations indicate 
average undrained shear strengths in this layer of 2.6 to 3.8 ksf.  These clays are 
overconsolidated.   
 
3.3.4 Layer 4 – Dense to V. Dense SM/ML/SP 
 
Layer 4 is a predominantly granular layer of variable thickness consisting of 
interbedded Sand (SP), Silty Sand (SM), and Sandy Silt (ML), with less frequent 
interbeds of clayey silt and clay (ML, CL).  The top-of-layer elevations range from El. 
-14 to -17.5 feet, and bottom-of-layer elevations range from El. -41.5 to - 47 feet.  
The granular materials are generally dense to very dense with SPT N-values of 30 to 
more than 50 blows per foot, and cohesive materials are typically very stiff to hard 
based on pocket penetrometer and CPT correlations.  Thin layers of medium dense 
silty sands and sandy silts soils are also present. 
 
3.3.5 Layer 5 – V. Dense SP & Hard CL/ML 
 
This layer is older alluvium primarily composed of alternating beds of dense to very 
dense sands (SP), silty sands (SM), and sandy silts (ML), interbedded with very stiff 
to hard clays and clayey silts.   The layer is present below El. -41.5 to -47 feet.   The 
cleaner sands typically have SPT blowcounts of more than 50 and CPT tip 
resistance of more than 250 tsf (up to as high as 500 tsf), and the cohesive 
materials generally have undrained shear strengths greater than 3 ksf.  The upper 10 
to 17 feet of this layer (Layer 5-1) is typically very stiff to hard clay and silt. 
 
3.4 Groundwater 
  
Groundwater was measured in adjacent test explorations R-08-023 at the north 
abutment of Bolsa Chica Road OC near the east end of RW1300, and in 
Boring R-08-012 in the vicinity of the west end of RW1300, at El. +16 feet and 
+15.5 feet, respectively (Refer to the project Geotechnical Design Report).  In CPT-
08-013 the hole was sounded on completion and determined to be dry to below El. 
12.5 feet, at which point it was obstructed.  The measured groundwater elevation 
corresponds to a depth of about 10 feet below freeway grade.   
 
In the Caltrans 1959 As-Built LOTB for the Route 22/405 Separation (Bridge No. 
55-1101F), groundwater was reported near El. +7 feet.  Based on California 
Geological Survey (CGS) (previously known as California Department of 
Conservation (CDC) Division of Mines and Geology) Seismic Hazard Zone Report for 
the Los Alamitos 7.5-Minute Quadrangle, historically highest reported groundwater 
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is at a depth of about 10 to 20 feet (see Figure 6).  The reference elevation is not 
known, but is expected to be near the freeway grades.  If the 10 foot depth is taken 
below lowest adjacent freeway grade (roughly El. 26 ft) then the groundwater would 
be near El. 16 feet, which is consistent with our investigation data.  Based on the 
above data, we selected a design groundwater elevation of 16 feet for analysis.   
 
The top of leveling pad elevations for the walls, El. 25 to 42.5 feet for RW1300 and 
El. 50 to 57.5 feet for RW1299, are not expected to be below the permanent 
groundwater table.  However, localized zones of moist or wet soils could be 
encountered due to perched or man-made sources of water. 
 
3.5 Engineering Parameters 
 
Recommended design engineering properties for the soil layers shown in Figure 5 
are summarized in Table 1. 
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4.0 DISCUSSION AND RECOMMENDATIONS 
 
4.1 Seismic Evaluation 
 
The project is located in a seismically active area.   Seismic shaking should be 
anticipated during the life of the project.  Potential geologic and seismic hazards for 
any site include ground rupture, seismic shaking, slope instability, lateral spreading, 
subsidence, liquefaction, seismic compaction and settlement, and tsunamis / 
flooding.   
 
4.1.1 Ground Surface Rupture 
 
The site is not located in an Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a closest distance of about 1.7 km 
from the west end of walls RW1300 and RW1299.  A map of regional faults is shown 
in Figure 7.   Due to the distance from the closest faults, ground rupture due to 
faulting is not considered a significant hazard at the site, and a fault rupture 
investigation is not needed.   
 
4.1.2 Ground Motion  
 
4.1.2.1 Site Coordinates 
 
The wall site latitude and longitude are approximately as follows: 
 

 West End (HOV East Abut):  33.7749 North, 118.0427 West 
 East End (Bolsa Chica Rd OC): 33.7743 North, 118.0380 West 

 
A map showing the site coordinates is presented in Appendix D-1. 
 
4.1.2.2 Faulting and Seismicity 
 
The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration (PBA) Map 
is illustrated in Figure 7, and the closest regional faults are summarized in Table 2.  
The closest faults to the site are Los Alamitos (reverse fault, maximum credible 
earthquake (MCE) magnitude Mw=6.0, distance=1.7 km), Newport Inglewood 
(strike slip fault, Mw=7.0, distance=5.2 km), San Joaquin Hills (blind thrust fault, 
Mw=7.0, distance =13.3 km), and Puente Hills (blind thrust, Mw=7.25, 
distance=18.1 km). 
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4.1.2.3 Deterministic Analysis 
 
We performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data 
base.  Los Alamitos is not in the EQFAULT CGS 2002 data base, so for this fault we 
estimated fault to site distance from the Caltrans 1996 map (see Figure 7). We used 
the mean value of the rock and soil attenuation relationships presented by Sadigh 
et. al. (1997) to estimate peak bedrock accelerations (PBA) and peak ground 
accelerations (PGA), respectively, based on the MCE magnitude and distance from 
the site.  Results of the deterministic analyses are presented in Appendix D-1, and 
summarized in Table 2. 
 
The largest deterministic site acceleration comes from a Mw=6.0 event on Los 
Alamitos fault, with calculated PGA of 0.50g. The computed PGA from a magnitude 
7.0 event on Newport Inglewood gives PGA of 0.42g. 
 
4.1.2.4 Design Accelerations 
 
For pseudo-static slope stability calculations we recommend a design horizontal 
acceleration of 1/3 of the maximum PGA, or Kh=0.50/3=0.17.  For liquefaction 
evaluation, it was determined that a Mw=7.0 event with PGA of 0.45 on Newport 
Inglewood was more critical than Mw=6.0 with PGA of 0.50 on Los Alamitos.  
Therefore, we used Mw=7.0 and PGA=0.45g for liquefaction analysis.  For sliding 
and overturning evaluation of the precast lightweight cellular concrete fills we 
recommend using a PGA of 0.5g. 
 
4.1.3  Seismic Compaction   
 
Vibration such as seismic shaking can cause settlement of loose to medium dense 
dry clean granular soils.  No zones of clean loose sand are present above the water 
table at the site, and therefore seismic compaction is not considered a hazard.  
Calculations in Appendix D-6 and the results in Table 3 show negligible settlement 
(less than 0.1 inch) from seismic compaction. 
 
4.1.4 Liquefaction Evalauation 
 
The site is located within a State Liquefaction Hazard Zone (CDMG, 1999). 
Groundwater level is near the high historical levels of 10 to 20 feet below freeway 
grades, and El. +16 feet was selected for analysis, or about 10 feet below lowest 
freeway grades. Sediments below the groundwater at the site are primarily stiff to 
very stiff clays and dense to very dense sands, but contain localized thin interbeds of 
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loose to medium dense sands, silty sands, and silts that may be prone to 
liquefaction.   
 
We performed liquefaction calculations for CPT-08-013, CPT-08-015, CPT-08-018, 
CPT-08-021, and CPT-08-022.  Triggering evaluation was based on the CPT 
method from the NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  
Settlements were calculated using the method of Tokimatsu and Seed (1987), and 
residual strengths were based on the method of Seed and Harder (1990).  
Calculations were carried to a depth of 60 feet below existing grades.  We 
determined that use of Magnitude 7.0 and PGA of 0.45g was more critical than 
using Magnitude 6.0 and PGA of 0.5g, and therefore used the higher magnitude 
case in our analyses.   
 
The resulting analyses show that limited layers of silty and sandy soils below 
groundwater may liquefy in the design earthquake.  Potentially liquefiable layers are 
shown as shaded on the geotechnical cross-section in Figure 5.  Estimated 
liquefaction-induced ground settlements for all CPTs range between 0.1 and 0.8 
inches with an average value of less than 0.5 inches. Maximum liquefaction 
settlements for the whole project are less than 1 inch, with less than ½ inch average.  
A summary of the calculated liquefaction settlements for the wall site is included in 
Table 3, and calculations are presented in Appendix D-6. 
 
Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship was 
straight-line extrapolated to a maximum residual strength of 1,500 psf.  The 
N1-60cs for liquefiable layers adjusted in accordance with Seed and Harder (1990) 
range from 16 to more than blows per foot (average 25), and estimated residual 
shear strengths range from a minimum of 723 psf up to a limiting value of 1,500 psf 
(average 1,300 psf).  Residual undrained shear strengths of liquefied soils less than 
1,000 psf occur only in rare isolated 1 ft thick layers, and generally exceed the 
design undrained shear strength of Layer 2 clays; therefore the clay layer (which is 
much thicker and of lower strength than liquefied layers) controls the bearing 
capacity and slope stability. 
 
Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our conclusion 
that liquefaction does not have a significant adverse impact on the walls.    
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4.1.5 Other Seismic Hazards 
 
The site has no known history of subsidence.  Static and seismic stability of the walls 
and embankments is evaluated later in this report. 
 
All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 100-yr 
and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) and for 
Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively. These 
values are predicted as the wave crosses the shoreline and include the effect of 
astronomical tides. The site elevations are more than 20 feet above mean sea level 
(MSL) and the site is at least 7 km from the coastline, therefore tsunami hazard at 
the site is very low. 
 
4.2 Corrosion Evaluation 
 
Based on Caltrans Memo to Designers 3-1 (2008) and Caltrans Corrosion 
Guidelines (2003) a corrosive area is defined as “an area where the soil contains 
more than 500 ppm of chlorides, more than 2,000 ppm of sulfates, has a minimum 
resistivity of less than 1000 ohm-cm, or has a pH of less than 5.5.”  
 
Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential. The tests include pH, electrical resistivity, 
and soluble chloride and sulfate concentrations.  Results of the corrosivity tests 
performed for the subject walls are summarized as: 
 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35-36.5 ML NA 8.8 576 255 

 
Based on these test data the site soils classify as corrosive due to high chlorides in 
accordance with Caltrans Corrosion Guidelines (2003).  Based on testing elsewhere 
in the overall site, high sulfates (between 2,000 and 15,000 ppm) are also present 
locally in the site area fills. 
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Design of reinforced concrete in contact with native soils should consider the site 
corrosion potential in accordance with Bridge Design Specifications (BDS) Section 
8.22 (July 2000): 
 

 For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and mix 
design for protection of reinforcement against corrosion due to chlorides 
shall be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 
0.40; 

o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
o Minimum concrete cover for precast piles is 2 inches, and Mineral 

admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

 For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
o The minimum cementitious material content shall be 658 pounds per 

cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

 
For cellular concrete in contact with native soils, we recommend use of Type V 
cement. 
 
4.3 Scour Evaluation 
 
The walls are not located in a significant flood/drainage or river channel.  Surface 
runoff is by sheet flow and will be collected and conveyed off-site with storm drains.  
Therefore, scour potential is not significant.   
 
4.4 Foundation Recommendations 
 
4.4.1 Wall Type Selection 
 
The subsurface soils in Layer 2 have low bearing capacity and are inadequate to 
support conventional Mechanically Stabilized Embankment (MSE) walls of this 
maximum height (up to 29 feet), and significant long-term settlements would be 
expected for conventional embankment in fill areas higher than about 15 to 20 feet  
above the freeway level. 
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For example, a 28 ft high MSE wall with foundation elevation of El. 25 ft (RW1300) 
would be within about 8 feet of Layer No. 2, and would require a minimum MSE 
base width of 0.7*27=19 ft.  Since Layer 2 is within less than one foundation width 
of the base, bearing capacity is substantially reduced by this layer.  Foundation 
pressure would be about 4 ksf (Bridge Design Aids 3-1, April 2002), and allowable 
bearing capacity of Layer 2 with factor of safety of 2 is 2.5 ksf.  Therefore, for 
conventional MSE there is marginal to inadequate factor of safety against bearing 
failure. 
 
Near the west end of RW1300 the grade increase for the connector ramp requires 
up to more than 40 feet of fill, and more than ½ of the wall alignment (west of 
Station “H” 1307+00) has grade increases of more than 20 feet.  For conventional 
embankment or MSE walls consolidation settlement of 6 to 12 inches could occur 
over a period of 12 to 24 months. 
 
To mitigate the low bearing capacity and high long-term settlement, all of the walls 
and much of the embankments will be constructed using low density cellular 
concrete.  In the eastern end, due to available space and construction schedule, 
temporary surcharge will be used so that the embankment may be constructed 
partially of conventional fill with lightweight fill retaining walls on top of the 
conventional embankment. 
 
4.4.2 Wall Segments 
 
Conditions vary along the wall alignments.  We have conceptually divided the site 
into 4 different geotechnical segments or areas, and different geotechnical 
recommendations have been developed in each area based on the conditions in 
each area.  The areas are listed in Table 4, and summarized as follows: 
 

 Area 1 (east of “H”1305+55 [10+00 to 13+00]): Wall RW1300 in this 
area is founded on level ground, with wall height of 4 to 16 feet.  No 
surcharge is required in this area, and due to moderate embankment heights 
long-term settlement / bearing capacity are not major issues, even with 
conventional fill.  Conventional MSE walls are feasible in this area; however, 
to maintain consistency with the rest of wall and for ease of contracting and 
construction, precast wall with lightweight fill was also selected for this 
segment.  A cross-section is shown in Figure 4B, and a typical design section 
is shown in Figure 8A; 

 Area 2 (“H”1305+55 to 1309+05 [13+00 to 16+50]): Wall RW1300 in 
this area is founded partially on level ground [13+00 to 14+00] and partially 
on a 2h:1v slope [14+00 to 16+50], with wall height of 16 to 29 feet and 
slope height up to about 6 feet.  No space is available for surcharge in this 
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area; due to substantial embankment heights long-term settlement / bearing 
capacity are a major issue with conventional fill.  Cross-sections are shown in 
Figures 4C and 4D, and a typical design section is shown in Figure 8B; 

 Area 3 (“H”1309+05 to 1311+55 [16+50 to 19+00]): Wall RW1300 in 
this area is founded on a 2h:1v slope with slope heights of 6 to 16 feet, and a 
wall height of 25 to 29 feet .  Space is available for only partial surcharge in 
this area; due to substantial embankment heights long-term settlement / 
bearing capacity are a major issue with conventional fill.  Cross-sections are 
shown in Figures 4E and 4F, and a typical design section is shown in Figure 
8C; 

 Area 4 (“H”1311+55 to 1312+70 [19+00 to 20+15]): Wall RW1300 in 
this area is founded on a 2h:1v slope with slope heights of 16 to 20 feet, and 
wall height of 23 to 24 feet.  RW1299 will be founded on a 2h:1v slope (cut in 
existing embankment fill), with slope height up to 30 feet and wall height up 
to 16 feet.  Space is available for surcharge in this area; due to substantial 
embankment heights long-term settlement / bearing capacity are a major 
issue with conventional fill without surcharge.  Cross-sections are shown in 
Figures 4G and 4H, and a typical design section is shown in Figure 8D. 

 
The contour grading plan in Figures 3G and 3H, and sections in Figures 4B through 
4H illustrate the existing and proposed geometry. 
 
4.4.3 Temporary Surcharge 
 
At the west end where space and construction schedule permit, temporary 
surcharge is proposed for a period of about 1 year to pre-consolidate the area to the 
east of the HOV abutment, allowing for a combination of conventional fill 
embankment and lightweight fill walls, resulting in smaller wall height and reduced 
volumes of lightweight fill.  It also has the benefit that after completion of the 
surcharge a waiting period will not be required for the abutment construction.  The 
recommended surcharge is shown in plan in Figure 9.  The surcharge extends from 
about “H”1309+00 to 1313+50, and will be placed against the north side of 
existing embankment, with the north toe along SR-22, west toe in the v-ditch, and 
south toe of slope along the S405-E22 connector ramp detour road, with side 
slopes of 1.5h:1v and maximum elevation of El. +70 feet.   
 
Much of the embankment will be left in place permanently, and all permanent fill 
supporting the walls or within 150 feet of the bridge abutment must be placed as 
engineered compacted fill at 95% relative compaction.  In Segment / Area 4, we 
recommend that all fill placed for surcharge below El. +55 feet be 95% compacted 
fill.  Additional surcharge above El. +55 should be placed in lifts and rolled, but 
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compaction testing is not required.  In Area 3, all fill placed up to 1 foot above 
leveling pad should be 95% compacted fill. 
 
After completion of the surcharge and settlement period, the temporary portion of 
the fill will be removed and the wall constructed on the new consolidated 
embankment. 
 
4.4.4 Wall Details and Construction 
 
The wall facing will be 5 ft square precast concrete panels similar to Mechanically 
Stabilized Embankment (MSE) walls, anchored into the cellular concrete with 
threaded steel studs.  Panels will be placed on leveling pads, and backfilled with 
cellular concrete in lifts of about 2.5 feet.  Each lift will be allowed to set at least 24 
hours, or until adequate strength is achieved, before proceeding the next lift.  The 
panels will be temporarily braced to resist the fluid pressure of each lift.  After 
setting, the cellular concrete exerts no earth pressure.  Additional panels, cellular 
concrete and threaded studs will be placed as the wall / embankment is built from 
the bottom up creating a continuous monolithic mass of lightweight cellular 
concrete.  The typical sections are shown on the general plans in Figures 3A 
through 3F and Figures 8A through 8D. 
 
4.4.5 Cellular Concrete 
 
Cellular concrete is a mixture of hydraulic cement, water, and preformed foam, with 
cast unit weights typically ranging from 30 to 40 pcf, and compressive strengths 
typically ranging from 40 to 120 psi.  The ACI guide for this material (ACI 523.1R-
06) is included in Appendix C for reference.  The materials are batched on site and 
poured in lifts.  Vertical facing consisting of precast panels may be used as the 
temporary formwork and permanent facing for vertical walls, with aesthetic 
treatment identical to MSE walls. 
 
Lightweight cellular concrete fills have the following advantages: 
 

 Greatly reduced foundation pressures (maximum 1.2 ksf versus more than 4 
ksf for conventional MSE walls 29 feet high), allowing construction on soils 
with lower bearing capacity without ground improvement; 

 Greatly reduced settlement magnitude, since the reduced loading will remain 
in the over consolidated range; 

 Greatly reduced time rate of consolidation at this site, since the lightweight fill 
loading is in the overconsolidated range; 
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 No lateral earth pressures are exerted by the lightweight fills, other than the 
temporary fluid pressure during placement and prior to set of each lift; 

 The low weight of the fill decreases the gravitational forces and improves the 
global (slope) stability of the embankment; 

 The material is batched on truck mounted plants on site, and can be 
pumped to the point of placement rather than hauled in trucks like 
conventional backfill, and no compaction of backfill is required; and 

 The fill can be readily poured around utilities or other elements in the backfill, 
or placed behind bridge abutments. 

 
4.4.6 Loads 
 
For conventional compacted embankment, we used a total unit weight of 125 pcf.  
For surcharge fill, temporary portions of which may not be tested for compaction, 
we used an average unit weight of 120 pcf.  The lightweight fill embankments/walls 
will have 3 basic layers.  Wall foundation loads were based on these layers and unit 
weights as follows: 
 

 Layer 1: 2 feet of Concrete (paving/slab, etc.), unit weight=150 pcf; 

 Layer 2: 3 feet of Cellular Concrete, 42 pcf, 120 psi strength;  

 Layer 3: Cellular Concrete, Wall Height minus 5 ft, 30 pcf, 60 psi strength. 

 
Summing layer weights, the dead load at the base of the lightweight fill 
embankment (for walls higher than 5 feet) may be estimated by: 
 

Qtotal (psf)  = 2(150) + 3(42) + 30 (H-5) 
      =276+30H, where H= wall height in feet 

 
For the maximum wall height of 29 feet, gross foundation pressure is 1146 psf, or 
about 9.2 feet of equivalent soil.   
 
Where wall foundations are excavated below existing grades, the removal of soil will 
cause unloading at the foundation level, and the net load at foundation level is the 
pressure due to lightweight fill minus the overburden pressure of the soil removed.  
Existing soil unit weight is taken as 125 pcf, so net pressure is: 
 
 Qnet (psf) = Qtotal – 125D = 276+30H-125D 
 
The depth below original grade for zero pressure increase (Qnet =0) is: 
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 D = 2.2 + 0.24H = 2.2 + 0.24 (D+H) 
 
Rearranging and solving for overexcavation depth D versus grade increase above 
existing grade H: 

 
D = 2.9 + 0.3 H 

 
For dynamic seismic lateral loads, the inertia force is the design acceleration 
coefficient times the weight, applied at the vertical center of gravity of the lightweight 
fill mass. 
  
4.4.7 Allowable Net Bearing Pressure and Minimum Embedment 
 
Lowest foundation level (occurring for the highest walls) is within about 8 feet of 
Layer No. 2 (Table 1) which is saturated clay with recommended design undrained 
shear strength of 1 ksf.  Due to large width of the embankment, bearing capacity is 
controlled by Layer No. 2.  Ultimate bearing capacity (using Brinch-Hansen’s 
method) is about 5 times the undrained shear strength, or 5 ksf.  Calculations are 
provided in Appendix D-2.  Allowable bearing capacity with a factor of safety of 3 for 
static conditions is 1.7 ksf.  For seismic loading, the bearing capacity factor of safety 
may be taken as 75% of the static value, or 2.25, resulting in a seismic allowable 
bearing capacity of 2.2 ksf.  Walls at higher elevation will have somewhat higher 
bearing capacity due to presence of fill above Layer No. 2. 
 
Portions of the walls are supported on sloping ground, and portions are supported 
on level ground.  Recommended embedment below finish grade at face of wall for 
each wall segment is summarized in Table 4, shown on Figures 8A through 8D, and 
listed below: 
 

 Area 1: Whole area is level ground, and recommended embedment depth is 
0.1H or 2 feet minimum, whichever is deeper (where H=wall  height), see 
Figure 8A; 

 Area 2: For the portion on level ground recommended embedment depth is 
0.1H or 2 feet minimum, whichever is deeper, and for the portion on a slope 
recommended embedment depth is 0.2H or 5 feet, whichever is deeper 
(Figure 8B); 

 Area 3: Due to only partial surcharge in this area, lightweight fill is 
recommended to 8 feet below finished grade at face of wall to keep loading 
in recompression.   The panels need only extend to 0.2H or 5 feet, whichever 
is deeper, and the remainder of the 8 feet may be overexcavation and 
replacement with lightweight fill (Figure 8C); 
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 Area 4: After completion of surcharge recommended embedment depth is 
0.2H or 5 feet, whichever is deeper (Figure 8D). 

 
4.4.8 Keying and Benching 
 
We recommend that the walls be constructed with a level keyway behind the panels.  
Minimum key width (W) versus wall height (H) is recommended as follows: 
 
 

 W = 8 feet (H<12 ft) 
 W= 12 feet (H=12-20 ft) 

 W=15 feet (H>20 ft) 
 
Additional recommendations for each wall segment are summarized in Table 4, and 
listed below: 
 

 Area 1: The area between the wall and existing slope may be filled with either 
compacted granular fill or lightweight fill.  The lightweight fill should be 
benched into existing or new fill at typical 2h:1v gradient (See Figure 8A); 

 Area 2: Entire area between wall and existing slope must be lightweight fill.  
The lightweight fill should be benched into existing fill at typical 2h:1v 
gradient, with benches cut a minimum of 10 feet horizontally into the face of 
existing slope (See Figure 8B), which may result in more than the minimum 
key width; 

 Area 3: Entire area between wall and existing slope must be lightweight fill.  
The lightweight fill should be benched into existing fill at typical 2h:1v 
gradient, with benches cut a minimum of 10 feet horizontally into the face of 
existing slope (See Figure 8C), which may result in more than the minimum 
key width.  The benefit of surcharge in this area is that some conventional fill 
may be placed below the wall, and the overexcavation or benching into 
existing slope is reduced below what is required without surcharge; 

 Area 4: After removal of temporary surcharge, use recommended minimum 
key width and embedment depth, bench at 2h:1v into new compacted fill, 
maintain minimum thickness of 10 feet of lightweight fill below top of 
RW1299 (See Figure 8D); 

 
The 2h:1v benches should have a minimum width of 6 feet (3 feet vertical) and a 
maximum width of 10 feet (5 feet vertical).  The recommended keying and benching 
are illustrated in Figures 8A through 8D. 
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4.4.9 Settlement 
 
We used the soil profile and data listed in Table 1 and shown in Figure 5, and we 
used net loading, or gross load (per section 4.4.6) minus fill unit weight times depth 
of excavation below original grades (OG), to compute settlements in each area.  A 
pre-consolidation pressure of 4.2 ksf was used for Layer 2, except where the existing 
overburden pressure exceeds 4.2 ksf, in which case the Layer 2 soil was taken as 
normally consolidated.  All other soils were taken as overconsolidated.  Terzaghi’s 
theory of consolidation was used to compute magnitude and time rate of 
consolidation settlements.  Calculations and a summary of wall heights, loads, and 
estimated settlements for each area is presented in Appendix D-3. 
 
It should be noted that actual settlements may vary from the predicted values, and 
that they are usually less than or equal to the predictions using available methods.  
Time rate of consolidation may be quicker than estimated, due to a number of 
potential factors including higher degree of overconsolidation, lower plasticity and 
higher Cv, thinner clay layer, intermediate sand lenses, radial drainage, and other 
factors.  Settlements should be monitored during construction to calibrate the 
actual site response. 
 
A summary of the magnitude and time rate of settlement is presented in Table 5. 
 
4.4.9.1 Layer 2 Overconsolidation Ratio 
 
The existing overburden pressure (’vo) at the center of Layer No. 2 below SR-22 
freeway level is about 1.4 ksf on the east end of the site to about 2 ksf on the west 
end (due to different layer depth), and the average undrained shear strength (Su) is 
about 1.2 ksf.  Therefore, the (Su/’vo) ratio is about 0.6 to 0.9.  The ratio for a 
normally consolidated clay [(Su/’p)NC] may be estimated using Plasticity Index (PI).  
Using the correlation of Skempton (1957), and a PI of 20 for Layer No. 2 soils, we 
compute: 
 

[(Su/’vo)NC] = 0.11+0.0037*PI = 0.11 + .0037*20 =0.18 
 
For estimating overconsolidation ratio (OCR), we conservatively selected (Su/’vo)NC 
of 0.3.  Therefore, (Su/’vo)OC / (Su/’vo)NC = 0.6 / 0.3 to 0.9 / 0.3 or about 2 to 3.  
Based on the correlation of Ladd and Foot (1974) this ratio predicts an OCR of 
about 3 on the east end of site to 2.4 on the west end.  Pre-consolidation pressure, 
or maximum past overburden pressure ’p = OCR x ’vo is estimated to range from 
4.2 to 4.8 ksf.  Based on the difference between ’p and ’vo , it is estimated that a 
load equal to 2.8 to 3.1 ksf, or 22 to 25 feet of equivalent soil, could be added to 
Layer No. 2 above the freeway level and still be in the overconsolidated range 
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(recompression).  Where existing embankments are at elevations of El. +45 or 
higher, the underlying Layer No. 2 is close to normally consolidated.  Computations 
and OCR correlations are included in Appendix D-3. 
 
4.4.9.2 Settlements in Area 1 
 
Magnitude 
In Area 1 the width of fill is about 50 feet between wall Layout Line (LOL) and 
existing embankment, and wall height increases from about 4 feet to 16 feet.  The 
amount of settlement will depend on whether all lightweight (LW) fill is used, or a 
combination of soil and lightweight (LW + Soil) fill is used.  The estimated 
settlements versus wall LOL station are as follows: 
 
Lightweight Fill Only 

 10+00-11+00: 0.75-1.25 inches 
 11+00-12+00: 0.75-1.25 inches 
 12+00-13+00: 1.0-1.5 inches 

Lightweight Fill Wall with soil Behind 
 10+00-11+00: 1.0-1.5 inches 
 11+00-12+00: 1.25-2.0 inches 
 12+00-13+00: 1.5-2.5 inches 

 
Since normal fill / MSE walls were not selected, the case of all conventional fill was 
not evaluated.  Based on variation of wall height with distance along the alignment, 
the estimated differential settlements along the length of embankment and along 
wall panels, assuming perfectly uniform soil conditions, is less than 1/1700 (for 
combination normal fill and lightweight fill) and less than 1/3000 for all lightweight 
fill.  To allow for some soil variability, design differential settlement may be taken as 
less than 1/1000.  Based on FHWA, 1/500 is generally tolerable for MSE wall panels. 
 
Time Rate 
 
Since the applied net loads are less than 2800 psf at the freeway level, the Layer 2 
soils are overconsolidated with respect to the applied loading.  Other layers are very 
stiff, and are expected to consolidate within 30 days. Layer 2 will control the time 
rate of settlement.  Layer 2 is estimated to comprise 30 % of the total settlement.  
Percent consolidation (Uavg) versus time for overconsolidated Layer 2 is as follows: 
 

Uavg (%) 60 70 80 90 95 
T 0.286 0.403 0.567 0.848 1.129 

t (days) 23 32 45 68 90 
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As an example, if the total predicted settlement is the maximum value of 2.5 inches, 
Layer No. 2 contributes ¾ inch (30%) settlement while all other layers contribute 1- 
¾ inches.  At 32 days, the 1- ¾ inches of settlement of all layers other than 2 will be 
essentially done, and 70% of Layer No. 2 settlement will be done (0.7* ¾ inch = 
0.53 inches), leaving less than ¼ inch remaining settlement ( ¾ - 0.53 = 0.22 
inches).  After 45 days, 20% of Layer 2 settlement remains (0.2 * ¾ =0.15” or about 
1/8 inch). 
 
4.4.9.3 Settlements in Area 2 
 
Magnitude 
 
Width of embankment in this area is about 45 feet, and wall height increases from 
16 to 29 feet.  The following settlements are estimated in Area 2: 
 
 
 

 13+00-14+00: 0.75-1.75 inches 
 14+00-15+00: 1.0-2.0 inches 
 15+00-16+50: 1.5-2.5 inches 

 
Differential settlements for design may be taken as less than 1/1000.  Based on 
FHWA, 1/500 is generally tolerable for MSE wall panels. 
 
Time Rate 
 
Since the applied net loads are less than 2800 psf at the freeway level, the Layer 2 
soils are overconsolidated with respect to the applied loading.  Other layers are very 
stiff and Layer 2 will control the time rate of settlement.  Settlement versus time may 
be estimated as in Area 1.  We estimate 90% consolidation will occur within about 2 
months. 
 
4.4.9.4 Settlements in Area 3 
 
Magnitude 
 
Width of embankment in this area is about 55 feet, and wall height is 26 to 28 feet.  
Assuming the surcharge is placed to the limits and for the time recommended, 
settlements under the temporary surcharge in this area may be 3 to 6 inches, as the 
surcharge will exceed the pre-consolidation pressure.  After excavation of the 
surcharge and placement of lightweight fill the site will be overconsolidated with 
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respect to the final grades.  The following post-surcharge settlements of the wall 
(due to placement of wall and lightweight backfill) are estimated in Area 3: 
 

 16+50-19+00: 1.5-2.5 
 
Design differential settlement may be taken as less than 1/1000. 
 
Time Rate 
 
Since the applied net wall loads are less than the pre-consolidation pressure, Layer 2 
soils are overconsolidated with respect to the applied loading.  Other layers are very 
stiff and Layer 2 will control the time rate of settlement.  Settlement versus time may 
be estimated as in Area 1.  It is estimated that 90% consolidation will be achieved in 
about 2 months. 
 
4.4.9.5 Settlements in Area 4 
 
Surcharge 
 
The combination of soil embankment and lightweight fill retaining wall will cause 
stresses in Layer No. 2 exceeding the pre-consolidation pressure, and long-term 
consolidation settlements of Layer 2 would expected.  Total settlements of 6 to 8 
inches could occur under finished grade, and the time to complete 95% 
consolidation under the finished grades is: 
 

t95 = T95*Hd
2/Cv = 1.129*(13 ft)2/(0.33 ft2/day) = 578 days (19 months) 

where 
t95 = time for 95% consolidation 

T95 = Terzaghi’s Time Factor for 95% consolidation 
Hd= Layer 2 Drainage Height = 13 feet (single drained) 

Cv = Coefficient of Consolidation = 0.33 ft2/day 
 

Temporary surcharge is recommended to pre-consolidate the area and eliminate 
long-term post-construction settlement of the walls.  It is the intent of the surcharge 
to consolidate the entire layer to at least the final effective stress under the finished 
grade.  The critical point for the single drained layer is at the bottom of layer where 
excess pore pressures take the longest to dissipate.   
 
The effective stress ('v) at the bottom of Layer No. 2 can be computed at any time 
(t) during consolidation as: 
 

'v = ’vo + SC – u(t) 
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Where 

 
’vo = initial effective stress at bottom of Layer 2 

SC increase in total stress at bottom of Layer 2 due to surcharge 
u(t) = excess pore pressure at bottom of Layer 2 at time t 

 
The effective stress should at least equal the effective stress at bottom of layer after 
100% consolidation under the finished grade, or: 
 

’vo + SC – u(t) > ’vo + FG  
or 
 

u(t) < SC – FG 
 
We performed settlement calculations at Station 1312+33 and for a point where 
computed settlement was the maximum under the center of the embankment, and 
determined the following at the bottom of Layer 2: 
 

SC = 3000 psf = ui 

FG= 2200 psf 
 
This means the surcharge must be left in place until remaining excess pore pressure 
at the bottom of Layer 2 is 3000-2200 = 800 psf or less.  This means degree of 
consolidation at bottom of layer must equal [ui- u(t)] / ui = [3000-800]/3000 = 73%.  
Using Terzaghi’s charts, this requires a time factor of about T = 0.65, or a 
corresponding surcharge time of 48 weeks, or about 11 months. 
 
Calculations are presented in Appendix D-3. 
 
Post-Surcharge Settlement in Area 4 
 
After surcharging, the temporary fill will be removed and the walls constructed.  
Settlements are estimated as 1-½ inches or less, and will occur within 2 months or 
less. 
 
4.4.9.6 Settlements at the New HOV Bridge Abutment 
 
The abutment and pile foundations may be constructed after completion of the 
surcharge in Area 4, followed by placement of lightweight fill.  Settlements at the 
back of the bridge abutment footing are estimated at ¾ inch or less.  Since the pile 
supported footing will settle less than the adjacent embankment, it is recommended 
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that a continuous vertical joint in the lightweight fill be provided at the back edge of 
the bridge footing. 
 
4.4.9.7 Settlements at Existing Connector Separation 
 
Due to distance from the surcharge, settlement at the existing 22/405 Connector 
Separation abutment will be less than ½ inch and is not expected to adversely affect 
the pile supported abutment.  The bridge ultimately will be demolished as part of the 
project. 
 
4.4.9.8 Settlements of Pavements 
 
Settlement of pavements adjacent to walls is discussed in the GDR. 
 
4.4.9.9 Settlement in New Fill Area over Existing Connector Ramp 
 
Settlement of new fill area over the existing connector ramp is discussed in the GDR. 
 
4.4.9.10 Settlement Monitoring 
 
To verify the predicted settlements, we recommend settlement monitoring by 
installing a minimum of 7 settlement plates in the Surcharge area and 2 plates in 
the wall only area.  Suggested locations and a typical detail for a settlement plate are 
shown in Figures 9 and 10, respectively.  The plates should be placed on sand 
bedding and the plate elevation surveyed after subgrade is prepared and before any 
fill is placed.  Incremental sections of steel rods and PVC sleeve should be placed as 
the fill is being raised.  The top of the plate or existing section of rod should be 
surveyed immediately prior to installing a new section of rod and the top of the new 
rod should be surveyed immediately after it is attached.  In addition, each time the 
plate is surveyed the elevation of the surrounding fill should be surveyed.  The plate 
should be surveyed daily as the fill is placed and weekly thereafter for at least 
30-days, or until the recommended surcharge period is complete.   GDC should 
review settlement data to confirm settlement has leveled off prior to construction of 
pavement and approach slab.  Recommended settlement plate locations and survey 
procedures are listed in Table 6. 
 
4.4.10  Lateral Resistance 
 
In general, resistance to lateral loads is provided by a combination of frictional or 
adhesive sliding resistance at the cellular concrete-soil interface and passive soil 
resistance on the side of the embedded portion of the panels. For the cellular 
concrete embankment passive resistance will be much smaller than base resistance 
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and should be ignored for design.  Existing fill soils along the base of the cellular 
concrete are very stiff to hard clays. Based on NAVFAC DM7.02, the adhesion at the 
soil/cellular concrete interface for sliding resistance may be taken as 0.9 ksf.  Similar 
fill soils composed of on-site materials should be placed in new fill areas directly 
below the walls. 
 
4.4.11  Seismic Overturning and Bearing Capacity 
 
For seismic overturning analysis of the embankment, we recommend using a 
horizontal acceleration coefficient of 0.5.  The horizontal inertia force equal to 0.5 
times the weight should be applied at the center of gravity of the mass.  Overturning 
stability is considered adequate if the base resultant falls within the middle 1/3 of the 
embankment.  The maximum equivalent bearing pressure (weight per foot divided 
by equivalent foundation width [width minus 2 times eccentricity] should not exceed 
2.2 ksf for seismic conditions.  If higher bearing is required, it should be evaluated 
on a case-by-case basis. 
 
4.4.12  Subgrade Preparation 
 
Prior to placing panels and lightweight fill, the embankment subgrade area should 
be cleared and excavated / benched to foundation level.  The foundation keyway 
area should be proof-rolled with loaded heavy equipment under geotechnical 
observation by GDC.  Materials that cannot be proof-rolled or recompacted should 
be removed to competent material and replaced with compacted fill in accordance 
with Section 19-3.06 of Caltrans Standard Specifications.  All foundation 
excavations should be observed by GDC.  Soft or wet subgrade may require 
overexcavation of 12 inches and placement of biaxial geogrid (Tensar BX1200 or 
equal) and 12 inches of crushed rock. 
 
After successful proof-rolling, the base of keyway excavation should be scarified, 
brought to near optimum moisture content, and recompacted to 95% as 
determined by ASTM D 1557-91.  As fill is placed into new or existing embankment, 
it should be benched into competent compacted fill materials.  We recommend that 
all foundation excavations and benches be observed by GDC to confirm foundation 
conditions and proper subgrade preparation prior to placing the cellular concrete 
backfill.  Any soils disturbed by construction activities or weather should be 
excavated and recompacted as directed by GDC.  Cellular concrete may be placed 
directly on the approved subgrade. 
 
All new embankment (including replacement of unsuitable soils) supporting 
retaining walls within a zone defined by 1:1.5 planes extending down and out from 
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lines 1 foot outside the edge of footing should be placed at a relative compaction of 
not less than 95 percent (Caltrans Standard Specification 19-5.03 and SSP 19-600).    
 
4.4.13  Cellular Concrete Backfill 
 
Cellular concrete shall be placed in lifts not to exceed 2.5 feet, and subsequent lifts 
shall not be placed for at least 24 hours or until the specified strength has been 
obtained, in accordance with the plans and specifications. 
 
4.4.14  Wall Drainage 
 
The surface of the cellular concrete will be waterproofed with an impervious 
membrane.  A layer of treated permeable material will be placed below the 
pavement and above the waterproofing layer to collect any water permeating the 
joints in concrete pavements, and conveyed to drains discharging to the base of the 
wall.  Since the wall is above the water table and there are no upslope unpaved areas 
adjacent to the walls, no underdrain system is necessary for collection of 
groundwater.  We understand geocomposite strip drains are being placed below the 
lightweight fill as a precautionary measure.  The strips should be 2-sided with filter 
fabric on both sides.  Crushing strength should be adequate to withstand the 
overburden pressure.  They may be installed both horizontally and vertically with 90 
degree bends on benches, and should be installed following the manufacturers 
recommendations. 
 
4.5 Slope Stability Analyses 
 
We analyzed the static and seismic global embankment stability using the computer 
program PCSTABL5M (Purdue University).  The soil profile used in our analysis is 
shown in Table 1.  Since the residual undrained shear strength of any shallow 
liquefiable layers is higher than the undrained shear strength of Layer No. 2, the 
Layer 2 undrained shear strength controls the stability.  For cellular concrete fill, we 
modeled the embankment material as a cohesive soil with unconfined compressive 
strength of 40 psi, or undrained shear strength of 20 psi (2.8 ksf). 
 
For pseudo-static analyses we used an acceleration coefficient of Kh = 1/3 of the 
PGA, or Kh=0.17.  The results (Appendix D-5) indicate static and seismic factors of 
safety in excess of 1.5 and 1.1, respectively.  Therefore, the static and seismic 
stability are considered adequate.  Calculations results are presented in 
Appendix D-5. 
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4.6 Construction Considerations 
 
4.6.1 Construction Advisories 
 
 Construction of the wall is on an active freeway, and numerous transportation 

facilities, utilities, and other improvements are present.  Construction staging 
and maintenance of existing traffic should be considered, along with detour 
roads and shoring requirements; 

 For planning purposes, the recommended surcharge may need to be left in 
place for 11 months; 

 Limited space is available for ingress/egress of equipment and construction 
operations; 

 Zones of unsuitable foundation materials may be encountered, requiring 
stabilization with geogrid and rock; 

 The foundation area must be proof-rolled with heavy equipment, and all 
benching should be observed by GDC; 

 Settlement monitoring should be performed as listed in Table 6; 

 Wall construction will need to be coordinated with Abutment 1 construction for 
the HOV Connector Separation and temporary detour roads and shoring. 

 
4.6.2  Excavation  
 
All earthwork and grading should be performed in accordance with Section 19 of 
Caltrans Standard Specifications.  Excavated soils will consist mainly of shallow 
existing fill and native alluvium.  Soils should be excavatable with moderate effort 
using heavy-duty grading equipment. During earthwork operations, the contractor 
should control the flow of water through the work area and maintain a dry 
excavation.  No surcharge loads, such as the weight of heavy equipment should be 
placed within 5 feet (or height of excavation, whichever is greater) of the top of 
unsupported excavations. Care should be taken during excavation to avoid removing 
support for any existing improvements, such as foundations, pavements, or buried 
utilities.  Excavation safety is the responsibility of the contractor, and should comply 
with applicable OSHA guidelines. 
 
4.6.3  Buried Utilities 
 
Buried and overhead utilities are present in the project area.  The contractor should 
research utility locations and take the necessary precautions to protect-in-place or 
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relocate utilities prior to grading.  If any utilities conflict with the wall construction, 
they should be shown on the plans and protected or relocated as necessary.  
 
4.6.4  Remnants of Previous Construction  
 
Construction of this improvement project will require the removal of existing 
facilities, including structures, v-ditches, pavements, fencing, walls, asphalt, 
concrete, buried utilities, and other improvements. 
 
4.6.5 Hazardous Waste Considerations 
 
Environmental investigation was not within the scope of our work; however, we did 
not observe any evidence of contamination of subsurface materials in our borings 
and along the alignment.  Nonetheless, contaminated soils and / or groundwater 
may be present at the site.  If encountered during construction, the owner should be 
notified and appropriate methods of handling and disposal should be used. 
 
 
4.6.6 Differing Site Conditions 
 
Our characterization of the site is based on the results of our field explorations, 
geologic analyses of cross-sections, and interpolation between exploration locations.  
All cuts, excavations, and foundation areas should be observed continuously during 
construction are consistent with the recommendations used in the design. If field 
conditions during construction appear to be different than is indicated in this report, 
we should be notified immediately so that we may assess the impact of such 
conditions on our recommendations.  
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5.0 LIMITATIONS 
 
This report, exploration logs, and other materials resulting from Group Delta’s 
efforts were prepared exclusively for use in designing the proposed project. The 
report is not intended to be suitable for reuse on extensions, or modifications of the 
project, or for use on any other development, as it may not contain sufficient or 
appropriate information for such uses.  If this report or portions of this report is 
provided to contractors or included in specifications, it should be understood that it 
is provided for information only. 
 
Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care 
and skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or 
implied, is included in our report.  This report is subject to revision. 
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TABLE 1
GENERALIZED SOIL PROFILE AND

SUMMARY OF ENGINEERING PROPERTIES
RW1299 RW1300

Peak 
Cohesion

c' (psf)

Peak 
Friction 
Angle
φ' (deg)

Ultimate 
Cohesion

c' (psf)

Ultimate 
Friction 
Angle
φ' (deg)

Modulus
E (ksf)

Cc/(1+e0) Cr/(1+e0) OCR
Cv

(ft2/day)

1
Very Stiff to Hard 
Sandy Clay / Silt

(CL, ML)
Above +16

(-)#200=8 to 86% (avg 51%)
LL=26 to 47 (avg 33)
PL=14 to 20 (avg 19)
PI=11 to 27 (avg 15) 

ωN=4 to 32% (avg 19%)
γ=125 pcf (average)

Borings:
9 to 43
(avg 25)

CPT:
16 to 30#

400 30 250 30 2,500 - - 0.018 7
Over 

Consolidated:
2.3

2
Firm to Stiff Sandy 

Clay (CL)
+16 to +2.0

(-)#200=26 to 86% (avg 58%)
LL=33 to 39 (avg 36)
PL=19 to 21 (avg 20)
PI=12 to 19 (avg 16)

ωN=18 to 46% (avg 28%)
γ=121 pcf (average)

Borings:
3 to 50
(avg 15)

250 28 100 28 1,000 - 0.17 0.016

2.5 at 
Freeway

1.0 below 
Abuts

Normally 
Consolidated:

0.33
Over 

Consolidated:
2.1

3

Very Stiff Clay, Sandy 
Clay, Silty Clay and 
Sandy to Clayey Silt 

(CL, ML)

+2.0 to -15.5

(-)#200=11 to 97% (avg 63%)
LL=29
PL=19
PI=10

ωN=19 to 44% (avg 29%)
γ=122 pcf (average)

Borings:
12 to 50+
(avg 32)

CPT:
Avg 18#

- - - - 2,000 - - 0.019 >3
Over 

Consolidated:
3.3

4

Dense to Very dense 
Silty Sand, Sandy Silt, 
Sand and Stiff to Hard

Clayey Silt and Clay 
(SM, ML, SP & CL, 

ML)

-15.5 to -41
(-)#200=2 to 86% (avg 35%)
ωN=15 to 40% (avg 25%)
γ=126 pcf (average)

Borings:
19 to 50+
(avg 50+)

CPT:
Avg 30#

- - - - - 1,000 - - - -

5 clay
Very Stiff to Hard Clay 

and Silt (CL, ML)

Borings: 21 
to 50+     
(Avg 44)    

- - - - 3,000 - - 0.017 >2
Over 

Consolidated:
3.3

5 sand
Dense to Very Dense 
Sand and Silty Sand 

(SP, SM)

Borings: 21 
to 50+     
(Avg 44)    

CPT:       
(Avg 42)#     

0 38 - - - 3,000 - - - -

Below -41

SPT 
N-Value*
(blow/ft)

(-200)=27 to 96% (avg 60%)
LL=31
PL=15
PI=16

wN=17 to 45% (avg 28%)
g=124 pcf (average)

# CPT N-Values are based on available correlations (Robertson et al., 1983) -see Appendix A

* Average values from the overall project were used

Undrained 
Shear 

Strength*
(psf)

Compressibility Parameters*Drained Shear Strength Parameters*

Layer No. Soil Type* El. (feet)**

** For detailed layer elevations from each CPT refer Page 2 of 2 of Table 1 .

Index Properties*
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TABLE 1
GENERALIZED SOIL PROFILE

(Layer Elevations)
RW1299 RW1300

Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick

Top 0 28.5 0 29.5 0 43.5 0 26.0 0 26.0

Bot 14 14.5 13 16.5 27 16.5 6 20.0 6 20.0

Top 14 14.5 13 16.5 27 16.5 6 20.0 6 20.0

Bot 26 2.5 25 4.5 40 3.5 20 6.0 20 6.0

Top 26 2.5 25 4.5 40 3.5 20 6.0 20 6.0

Bot 45 -16.5 47 -17.5 58 -14.5 40 -14.0 40 -14.0

Top 45 -16.5 47 -17.5 58 -14.5 40 -14.0 40 -14.0

Bot 70 -41.5 71 -41.5 83.5 -40.0 70 -44.0 73 -47.0

Top 70 -41.5 71 -41.5 83.5 -40.0 70 -44.0 73 -47.0

Bot 80 -51.5 81 -51.5 N/A N/A 87 -61.0 89 -63.0

Top 80 -51.5 81 -51.5 N/A N/A 87 -61.0 89 -63.0

Bot N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Layer
No.

Top/
Bottom

CPTs

1 14.0 27.0 6.0

28.5

CPT-08-021

13.0

CPT-08-013 CPT-08-015 CPT-08-018 CPT-08-022

29.5 43.5 26 26

5-1

5-2

2

3

4

20.0

10.0

N/A

12.0

19.0

25.0 25.5 30.0

22.0

6.0

12.0 13.0 14.0 14.0

18.0 20.0

N/A N/A N/A

33.0

10.0 N/A 17.0

N/A

16.0

24.0
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TABLE 2
SUMMARY OF NEARBY FAULTS AND SEISMICITY

Dist (km) PBA PGA Dist (km) PBA PGA

Newport-
Inglewood

Strike Slip 7.00 5.50 0.50 0.41 5.20 0.51 0.42

Los Alamitos Reverse 6.00 2.00 0.57 0.48 1.70 0.59 0.50

San Joaquin 
Hills

Blind Thrust 7.00 13.30 0.37 0.35 13.60 0.36 0.35

Puente Hills Blind Thrust 7.25 18.20 0.32 0.32 18.10 0.32 0.32

Fault Name Fault Type Mw

LOCATION

Lat. 33.7743
Lon. 118.0380

Lat. 33.7749
Lon. 118.0427

Bolsa Chica Road OC 405/22 HOV Conn. Separation

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1300_1299\Tables\Table 2 Fault Table RW1300_1299.xls



TABLE 3
SUMMARY OF LIQUEFACTION ANALYSES

RW1299 RW1300

CPT
Design Ground Water 

Elevation (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total 

Settlement (in)
CPT-08-013 16 0.78 0.02 0.80
CPT-08-015 16 0.68 0.02 0.70
CPT-08-018 16 0.24 0.08 0.32
CPT-08-021 16 0.33 0.01 0.34
CPT-08-022 16 0.12 0.00 0.12

Min 0.12
Max 0.80

Average 0.46

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1300_1299\Tables\Table 3 CPT Liq Summary RW1299&1300 .xls



TABLE 4
EMBEDMENT DEPTH, KEY WIDTH, AND BENCHING RECOMMENDATIONS

Wall Sta. "H" Sta.

From From LW Fill Panels
To To DLW DP

10+00 1302+55 4.0

13+00 1305+55 16.0

13+00 1305+55 16.0

16+50 1309+05 28.5

16+50 1309+05 28.5

19+00 1311+55 25.0

19+00 1311+55 25.0

20+15 1312+70 22.5

Wall Sta. "H" Sta.

From From LW Fill Panels
To To DLW DP

10+00 1312+02 5.0

10+65 1312+68 14.0

2

3

4

Typical
Section(s)

"H"1304+00

"H"1306+23

"H"1308+00

"H"1309+36

"H"1310+90

"H"1312+33

"H"1312+68

Area No.

1

Wall
Height
H (ft)

Figure
No.

4B

Min. Embedment
below FG (ft)

2 2

2
(13+00-14+00)

5
(14+00-16+50)

2
(13+00-14+00)

5
(14+00-16+50)

8 5

8 ft (H<12ft)
12 ft (H=12-20 ft)

12 ft (H=12-20 ft)
15 ft (H>20 ft)
or as dictated
by benching
requirement

15 ft
or as dictated
by benching
requirement

15 ft
or as dictated
by benching
requirement

4E

4F

4G

4H

Benching Requirement

Granular soil or lightweight fill may be placed
between wall and existing slope

Bench into new or existing fill at 10h:5v

Entire area between wall and slope must be lightweight fill.

Bench minimum 10' horizontal / 5' vertical into existing fill
(results in more than minimum key width)

Entire area between wall and slope must be lightweight fill.

Bench minimum 10' horizontal / 5' vertical into existing fill
(may result in more than minimum key width)

After removal of temporary surcharge, use minimum embedment depth and 
key width, bench into new compacted fill at 10h:5v

Minimum lightweight fill shall be 10 feet below top of RW1299

Permanent new fill below lightweight material @ 95% relative compaction

5 5

Min. Key
Width
W (ft)

RW1300

RW1299

Area No.
Wall

Height
H (ft)

Typical
Section(s)

Figure
No.

Min. Embedment
below FG (ft)

Min. Key
Width
W (ft)

Benching Requirement

4C

4D

5
See benching 
requirement

Level base of lightweight fill shall be minimum 10 feet below top of wall
RW1299 and extend to benched fill for RW1300

4
"H"1312+33

"H"1312+68

4G

4H
5

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1300_1299\Tables\Wall Summary.xls



TABLE 5
SETTLEMENT SUMMARY

0 15 30 60 90

east of "H" 
1305+55

4-16 None 1-2.5 0 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1305+55-
1309+05

16-29 None 0.75-2.75 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1309+05-
1311+55

25-29 None 1.5-2.5 2 None 40-60 <1 <1/2 <1/4 <1/10 <1/10

"H"1311+55-
1312+70

23-24
Yes, per 

surcharge plan
8-10 (under surcharge)
1-1.5 (post surcharge)

4

11 mos. Surcharge period 
before constructing 

lightweight fill walls or pile 
driving

40-60
<3/4

(<1/2 at Abut)
<1/4 <1/10 <1/10 <1/10

Remaining  Settlement, Time after
Lightweight Fill Completion (days)

Estimated Total 
Settlement (inches)

# of 
Settlement 

Plates

Recommended 
Settlement Waiting 

Period

Estimated % of 
Settlement 

Complete upon 
Lightweight Fill 

Placement

Area
Maximum
Amount

of Fill (Feet)

Recommended 
Surcharge

RW 1299+1300
East Approach 
to HOV Conn.
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TABLE 6
SETTLEMENT PLATE LOCATIONS AND MONITORING PROCEDURE

Structure Station Line Station Offset

"H" 1312+80 4 L 1.

"H" 1312+40 40 L 2.

"H" 1312+23 10 R 3.

"H" 1312+33 15 R 4.

"H" 1312+28 55 R 5.

"H" 1310+92 10 L 6.

"H" 1311+00 40 R 7.

"H" 1307+90 20 R 8.

"H" 1306+00 20 R

9.

10.

11.

SETTLEMENT PLATE LOCATIONS
Settlement Plate Installation and Monitoring Procedure

Place fill around the settlement monument taking care not to damage or destroy.

Each time the steel pipe is surveyed, survey the ground elevation at 4 locations, 5 ft north, south, east, and west of monument.

Install settlement plate in sand bedding on leveled area prior to placing any fill (see detail, Figure 10).

Attach the first section of threaded steel pipe to the threaded fitting on plate by tightening firmly with pipe wrench.

Survey the top of plate elevation, top of threaded pipe elevation, and ground elevation before placing any fill, record date and time.

Add sections of steel pipe as needed to stay above fill.  Each time a pipe section is added, do not loosen or tighten existing pipes,

survey the existing top of pipe elevation, add a new section by firmly tightening with a pipe wrench, then survey the top of new section

 of pipe.  Add additional PVC as needed  to stay above the top of fill.

Repeat steps 5 through 8 as necessary.

Transmit the settlement survey data to GDC within 24 hours of completing each survey.

Continue monitoring until recommended by GDC.

Place PVC pipe around the threaded pipe before placing any fill (Figure 10).

Survey the top of steel pipe elevation daily as fill is placed, and weekly after fill completion, recording date, time, and elevation.

RW1299 
& 

RW1300 and 
North 

Surcharge 
Area 
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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[FILL] Sandy Lean Clay/Clayey Sand (CL/SC)

very stiff/medium dense, dry, light brown, fine to med.

 

 

stiff to very stiff, moist, light to dark brown, fine 

to medium grained

hard, gray brown

Drill chatter and broken asphalt in cuttings

 

[NATIVE] Sandy Lean Clay (CL)

very stiff to hard, moist, gray, few 1/4" to 1/2"

gravel

Sandy Silt (ML)

medium dense, moist, olive brown, few 3/4" gravel

Lean Clay with Sand (CL)

stiff to very stiff, moist, gray-brown, 

scattered pea gravel

moist-wet

Silt (ML)

very dense, moist-dry, gray

non-plastic

Silty Sand (SM)

very dense, moist, olive gray, fine grained

Well Graded Sand (SW)

very dense, wet, gray-black-white, fine to coarse

grained, scattered gravel up to pea-size

Lean Clay (CL)

stiff to very stiff, dry, red-gray-light brown, scattered

fine grains

Boring terminated at El. -49.0 ft.

Groundwater not measured.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 
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1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 

2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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B405" LIN

E

405-22 HOV CONNECTOR SEPARATION

S405-E22 CONNECTOR SEPARATION

R-08-011

CPT-08-013

CPT-08-015
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3
4
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3 4 1315 6

3

4
3315

6
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1" = 100’
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HOR. 1" = 20’

VER. 1" = 10’

PROFILE

STATION NO. ALONG "H" LINE

1315+00 1316+00 1317+00

See LOTB 3

1
9
.
8
’
 
L

t
 
S

t
a
 
1
3
1
6
+

2
5

UW

PP

PP

25

32

6

19

10

31

27

47

50

60

94/10"

78/11"

53

85

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

PI

PP

PI

PP

PA

PP

PI

PA

PP

M

M

M

M

M

M

M

M

M

M

M

M

M

M

PA

UW

CR

PA

UW

PA

UW

UW

PA

UW

PA

UW

Clayey Sand (SC)

 

Sandy Lean Clay (CL)

Sandy Silt (ML)

Silty Clay with Sand (CL)

hard, moist, gray, thin gravel lens 

Clayey Silt (ML)

hard, moist, gray

Silt (ML)

very dense, moist, gray

Well Graded Sand with Silt (SW-SM)

Lean Clay (CL)

Clayey Sand (SC)

Silty Sand (SM)

very dense, moist, gray, fine grained

R-08-011

C

29.54’
4.9"

medium dense, moist, olive brown, 

fine grained

stiff to very stiff, moist, gray, 2.5" 

cobble, with some clay and organic fibers

fine to medium grained

very dense, wet, gray-red-black-brown, 

very stiff to hard, moist, light 

brown gray

very dense, dry-moist, light brown-

gray-orange, fine grained

up to  3/4"

fine gravel in thin lens at El. -5.54’PP

stiff, olive gray, with gravelly lens

             

70

50/4"

1.4

2.4

4/15/2008

M

M PA

Silty Clay (CL)

hard, moist, gray

Silty Sand (SM)

E
L

E
V

A
T

I
O

N
 (

F
T

.)

-70

-80

-90

very dense, moist,

gray, fine grained

Boring terminated

at El. -91.96 ft.

Groundwater not

measured.

R-08-011 (continued)
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 

2007)

2) See notes on Sheet 5 for additional 

description of samplers, hammer, blowcounts etc.
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PLAN

"V
V

" 
L
IN

E

"E" LINE

"W" LINE

"H" LINE

"VV5" LINE

"VV4" LINE

V
A

L
L
E
Y

 V
IE

W
 S

t

ROUTE 22 EB

ROUTE 22 WB

N81^44’37"W  690.09’

N81^12’33"W  1003.82’

CPT-08-021

CPT-08-022

CPT-08-018

10

1
2

3
4

15

6

7
8

"E" 3302+44.18 POC

"VV" 42+26.07 POT =

2

3

4

2305
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8

9
1310

1

2

3

4

3305
6

7
8 9 3310

1

2

3
4

15 6
7

8

9

20

1

2

3

To Orange

4.9"

RW1299
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2021+15

3
4

2315 6

3 4 1315 6

3

4
3315

6
3

4

315

6

3

4

315

6

To Long Beach

To Long Beach
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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Notes :

55E0073 SOIL LEGEND

Tip Bearing (tsf)

100 200 300

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers for rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 

R1.11-1.12

PLATE 5�



REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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7" Asphalt Concrete (AC)/3" Aggregate Base (AB)

 

[FILL] Sandy Lean Clay/Clayey Sand (CL/SC)

very stiff/medium dense, dry, light brown, fine to med.

 

 

stiff to very stiff, moist, light to dark brown, fine 

to medium grained

hard, gray brown

Drill chatter and broken asphalt in cuttings

 

[NATIVE] Sandy Lean Clay (CL)

very stiff to hard, moist, gray, few 1/4" to 1/2"

gravel

Sandy Silt (ML)

medium dense, moist, olive brown, few 3/4" gravel

Lean Clay with Sand (CL)

stiff to very stiff, moist, gray-brown, 

scattered pea gravel

moist-wet

Silt (ML)

very dense, moist-dry, gray

non-plastic

Silty Sand (SM)

very dense, moist, olive gray, fine grained

Well Graded Sand (SW)

very dense, wet, gray-black-white, fine to coarse

grained, scattered gravel up to pea-size

Lean Clay (CL)

stiff to very stiff, dry, red-gray-light brown, scattered

fine grains

Boring terminated at El. -49.0 ft.

Groundwater not measured.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 

2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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Sandy Lean Clay (CL)

Sandy Silt (ML)

Silty Clay with Sand (CL)

hard, moist, gray, thin gravel lens 

Clayey Silt (ML)

hard, moist, gray

Silt (ML)

very dense, moist, gray

Well Graded Sand with Silt (SW-SM)

Lean Clay (CL)

Clayey Sand (SC)

Silty Sand (SM)

very dense, moist, gray, fine grained

R-08-011
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medium dense, moist, olive brown, 

fine grained

stiff to very stiff, moist, gray, 2.5" 

cobble, with some clay and organic fibers

fine to medium grained

very dense, wet, gray-red-black-brown, 

very stiff to hard, moist, light 

brown gray

very dense, dry-moist, light brown-

gray-orange, fine grained

up to  3/4"

fine gravel in thin lens at El. -5.54’PP

stiff, olive gray, with gravelly lens
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 

2007)

2) See notes on Sheet 5 for additional 

description of samplers, hammer, blowcounts etc.
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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Notes :

55E0074 SOIL LEGEND

Tip Bearing (tsf)

100 200 300

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers for rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing two (2) rotary wash soil borings and five (5) 
Cone Penetration Tests (CPTs) during the period of March 31st to April 24th, 2008.  
The borings were performed to depths of 101.5 feet to 121.5 feet below ground 
surface (bgs) and the CPTs were performed to depths of roughly 80 to 150 feet bgs.  
The CPT and boring locations were selected such that representative profiles of the 
site subsurface conditions could be developed at the subject retaining wall.  
Locations of the borings and CPTs are presented in Figure 2 of the main report.  
The subsurface exploration program including location and depth of borings and 
CPTs is summarized in Table A-1. 

The soil borings and CPTs were performed from the freeway lanes and shoulders of 
SR-22/I-405.  All of the exploration locations were within the Caltrans Right-of-Way 
(ROW.   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. 

The exploration methods are described in the following sections.  Rotary wash 
boring and CPT logs from the current exploration program are presented in Figures 
A-2a through A-3e and A-4a through A-8d, respectively.   

 
A.2 Soil Drilling and Sampling 

A total of two (2) rotary wash soil borings (R-08-011and R-08-017) were drilled and 
sampled using a truck mounted Mayhew 1000 drill rig during this project.  The 
Mayhew 1000 used a 4.875-inch drill bit in conjunction with bentonite slurry to drill 
to desired depths.  C & L Drilling, Inc. of La Habra, California drilled and sampled 
the soil borings as a subcontractor to GDC.  

All borings were performed under the continuous technical supervision of a GDC 
field engineer, who visually inspected the soil samples, maintained detailed logs of 
the borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 1300_1299\Appendices\Appendix A\Appendix A 
RW1300_1299.doc 
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as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A key for 
soil classification and boring log legend are presented in Figures A-1a and A-1b, 
respectively.  The rotary wash boring logs are presented in Figures A-2a through A-
3e.     

Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using a downhole hammer.  SPT blow counts are often used as an index 
of the relative density and resistance of the sampled materials.  The number of 
blows to drive the sampler each 6-inch increment into the soil was recorded on the 
boring logs and it was used to estimate relative soil density or consistency.  For 
purposes of estimating relative densities or consistency, California drive sampler 
blow counts can be approximately converted to equivalent SPT blow counts by 
multiplying the field blow counts by a factor of 0.67 to correct for larger sampler 
end-area if driven with a 140-lb/30-in hammer.  Drive sample blow counts and 
corresponding density/consistency classifications are presented on the boring logs.  
At the completion of drilling, groundwater was measured using a well sounder.  
 
The soil borings were abandoned by backfilling the borehole with cement grout mix 
as needed to the ground surface.  In paved areas, the upper 0.75 ft of the borehole 
was filled with either asphalt patch or quickset cement. 
 
Soil borings drill cuttings and drilling mud was placed in 55-gallon drums near the 
work area for temporary storage.  The drums were labeled with the contents, boring 
ID, dates, company name and contact name and phone number.  Environmental 
samples were obtained from each boring location for laboratory testing to profile the 
waste for disposal purposes.  Upon completion of the fieldwork, the samples were 
sent to American Environmental Testing Laboratory, Inc. of Burbank, California. for 
hazardous waste testing.  Laboratory tests included California Title 22 Metals (EPA 
Methods 6010, 7196 and 7470), volatile organics (EPA Method 8260) and TPH 
gas/diesel (EPA Test Methods 418 and 8015).  The drums were then transported to 
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an appropriate disposal area by Environmental Recovery Services, Inc. of Gardena, 
California based on the test results. 
 
Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 
 
A.3 Cone Penetration Tests 

A total of five (5) CPT soundings (CPT-08-013, CPT-08-015, CPT-08-018, CPT-08-
021, and CPT-08-022), were performed during this project to depths ranging from 
80 to 150 feet below ground surface.  Kehoe Testing and Engineering, Inc. of Long 
Beach, California, performed the CPT soundings as a subcontractor to GDC.   

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig. The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U). These measured values are then used to estimate the 
type and engineering properties of soils being penetrated using relationships between 
qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-4a through A-8d.  Soil 
behavior type and other interpretations of the CPT data provided by Kehoe are in 
our files.   

At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed. 
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A.4 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1   Summary of Field Explorations 
 
List of Figures  
 
Figure A-1a   Key for Soil Classification 
Figure A-1b   Boring Legend 
Figures A-2a to A-3e  Soil Boring Logs  
Figures A-4a to A-8d  Cone Penetration Test Results 
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TABLE A-1
SUMMARY OF TEST EXPLORATIONS

RW1300 RW1299
SR-22 WEST ORANGE COUNTY CONNECTORS PROJECT

Exploration No.

Approximate 
Exploration 
Station and 
Offset (ft) 1

Date Performed Exploration Type
Exploration 

Elevation (ft) 2
Total 

Depth (ft)
Plan 

Figure No.
Appendix 
Figure No.

Depth to 
Groundwater (ft)

Groundwater 
Elevation (ft)

Notes

CPT-08-013
1314+50        

71 L
4/15/2008 CPT 30.22 130.3 L-6 A-4a to A-4e

Hole obstructed at 
16' (dry)

NA GW is below Elev. 12.5 feet

CPT-08-015
1313+33        

73 R
3/31/2008 CPT 28.57 150.2 L-6 A-5a to A-5e 

Hole obstructed at 
12' (dry)

NA GW is below EL. 17.5 feet

CPT-08-018
1306+80        

28L
4/24/2008 CPT 43.59 80.1 L-3 A-6a to -6c

Hole obstructed at 
24' (dry)

NA GW is below Elev. 19.5 feet

CPT-08-021
1302+76        

12R   
3/31/2008 CPT 25.97 150.2 L-3 A-7a to A-7e

Hole obstructed at 
7' (dry)

NA GW is below Elev. 19 feet

CPT-08-022
1302+22        

54 R
4/24/2008 CPT 25.20 118.5 L-3 A-8a to a-8d

Hole obstructed at 
5' (dry)

NA
Tip Refusal to 118.5'            

GW is below Elev. 21 feet

R-08-011
1316+25        

20 L
4/15/2008 R 29.54 121.5 L-6 A-2a to A-2e NA NA

R-08-017
1310+93        

76 L
4/1/2008 R 52.50 101.5 L-6 A-3a to A-3e NA NA

Notes:

2. Elevations based upon January 2009 survey

NA = Not Available
NE = Not encountered

CPT = Cone Penetration Test
R = Rotary Wash Boring

1. Stationing relative to SR-22 "H" line, except where noted otherwise. Right and left offsets defined by looking along SR-22 centerline in direction of increasing station.
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KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)
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COARSE GRAINED SOILS

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

S
( 

>
 5

0%
 f

in
es

 c
on

te
nt

)

HIGHLY ORGANIC SOILS

SILTS AND CLAYS              
(Liquid Limit less than 50)   

SILTS AND CLAYS              
(Liquid Limit 50 or more)   

CLEAN  SAND        
(Less than 5% fines)

"DIRTY" SAND      
(More than 12% fines)

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL
S

 
 (

 <
 5

0%
 f

in
es

 c
on

te
nt

) GRAVEL        
(% GRAVEL >         

% SAND)

SAND          
(% SAND  >.          
% GRAVEL)

PRIMARY DIVISIONS

CLEAN GRAVEL     
(Less than 5% fines)

"DIRTY" GRAVEL   
(More than 12% fines)

PLASTICITY CHART

0

10

20

30

40

50

60

0 20 40 60 80 100

LIQUID LIMIT, LL

P
L

A
S

T
IC

IT
Y

 IN
D

E
X

, P
I

CL or OL

CH or OH

ML or OL

MH or OH

CL-ML

"A" Line
=0.73*(LL-20)

Group Delta Consultants, Inc. FIGURE A-1a



GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction

B1

R2

S3

3/27/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME
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FIGURE  A-1b
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Asphalt Concrete (AC)
Aggregate Base (AB)
Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.5
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46

30
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Sandy Lean Clay (CL)
stiff, wet, olive brown, fine grained, with few fine gravel

Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers

with fine angular gravel in thin lense at 35', little to no
clay

Silty Clay with Sand (CL)
hard, moist, gray, rolls very poor thread, with some
gravel in lense at 40'

Clayey Silt (ML)
hard, moist, gray, no gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Silt (ML)
hard, moist, gray, no gravel
Silt (ML)
very dense, moist, gray, trace to no clay

Well Graded Sand with Silt (SW-SM)
very dense, wet, gray-red-black-brown, fine to medium
grained

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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C & L Drilling Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring terminated at 121.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
asphalt.
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LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-2 e

S
A

M
P

LE
 N

O
.

4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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55
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CR

35:14

34:14

3.0

2.5

1.25

4.5+

89.3

108.8

32

27

19

7" Asphalt Concrete (AC)
3" Aggregate Base (AB)
[FILL]
Lean Clay with Sand/Clayey Sand (CL/SC)
very stiff/medium dense, dry, light brown, fine to medium
grained

Lean Clay with Sand (CL)
very stiff, moist, dark brown with orange mottling,
scattered fine grains

Sandy Lean Clay (CL)
stiff to very stiff, light brown, fine to medium grained

Lean Clay with Sand (CL)
hard, moist, gray brown, fine grained
19' - 19.5'   Drill chatter

at 21' Drill chatter and broken asphalt in cuttings, old
asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay (CL)
hard, moist, gray, fine grained with scattered coarse
grains and few 1/2" claystone gravel
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7
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C & L Drilling Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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57CR

CN 39:19

4.5+

4.0

1.2

109.3

96.2

20

15

34

28

36

Sandy Lean Clay (CL)
hard, moist, gray, scattered coarse grains and few 1/2"
claystone gravel

very stiff to hard, with scattered fine grains and few 1/4"
gravel of dark purple-gray slate

Sandy Silt (ML)
medium dense, moist, olive brown, scattered coarse
grains and few 3/4" pieces of slate, non-plastic

Lean Clay (CL)
stiff to very stiff, moist, gray-brown, few fine grains and
scattered pea-sized slate gravel

no gravel

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
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S9

8
20
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C & L Drilling Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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3.0

2.0

100.0

96.7

25

31

27

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
Lean Clay with Sand (CL)
very stiff, moist-wet, gray-brown, scattered fine grains
and pea-sized gray claystone gravel

becomes gray, no gravel

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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22

111.4

19

18

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
76' - 78' drillstem bounce on rock

Silty Sand (SM)
very dense, moist, olive gray, fine grained, no gravel

Well Graded Sand (SW)
very dense, wet, gray-black-white, fine to coarse
grained, with scattered granite gravel up to pea-size, no
clay

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.5
Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-4a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/03/2008 
    On Site Loc: CPT-08-013                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       221.69        1.21        0.54        0.03              sand                  >90      >48    42   UNDEFINED 
     0.60     2       152.50        1.28        0.84        0.09              sand                  >90      >48    29   UNDEFINED 
     0.95     3        37.31        1.44        3.86        0.15    clayey silt to silty clay     UNDFND   UNDFD    18         2.4 
     1.25     4       131.37        3.31        2.52        0.22    silty sand to sandy silt        >90      >48    42   UNDEFINED 
     1.55     5        62.35        2.98        4.78        0.28       silty clay to clay         UNDFND   UNDFD    40         4.1 
     1.85     6        60.18        3.00        4.98        0.33       silty clay to clay         UNDFND   UNDFD    38         3.9 
     2.15     7        36.81        1.72        4.67        0.39       silty clay to clay         UNDFND   UNDFD    24         2.4 
     2.45     8        38.49        1.74        4.51        0.45       silty clay to clay         UNDFND   UNDFD    25         2.5 
     2.75     9        34.86        1.55        4.44        0.51       silty clay to clay         UNDFND   UNDFD    22         2.2 
     3.05    10        30.49        1.20        3.93        0.57       silty clay to clay         UNDFND   UNDFD    19         1.9 
     3.35    11        32.88        1.11        3.38        0.61    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     3.65    12        39.30        0.98        2.48        0.64    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     3.95    13        73.07        0.83        1.13        0.67    silty sand to sandy silt      60-70    40-42    23   UNDEFINED 
     4.25    14        51.62        0.72        1.39        0.69    silty sand to sandy silt      50-60    38-40    16   UNDEFINED 
     4.55    15        10.53        0.32        3.02        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        11.70        0.41        3.51        0.75       silty clay to clay         UNDFND   UNDFD     7          .7 
     5.15    17         9.41        0.36        3.84        0.78              clay                UNDFND   UNDFD     9          .5 
     5.45    18         7.53        0.28        3.69        0.81              clay                UNDFND   UNDFD     7          .4 
     5.75    19         9.60        0.41        4.24        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20        10.03        0.43        4.30        0.86              clay                UNDFND   UNDFD    10          .5 
     6.40    21        11.42        0.39        3.41        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        12.43        0.64        5.13        0.93              clay                UNDFND   UNDFD    12          .7 
     7.00    23        12.24        0.53        4.32        0.95              clay                UNDFND   UNDFD    12          .7 
     7.35    24        11.49        0.53        4.62        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        13.00        0.40        3.09        1.02       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.95    26        11.21        0.31        2.79        1.04       silty clay to clay         UNDFND   UNDFD     7          .6 
     8.25    27        22.68        1.08        4.78        1.07              clay                UNDFND   UNDFD    22         1.4 
     8.55    28        63.75        1.09        1.71        1.10    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     8.85    29        18.14        0.71        3.90        1.13       silty clay to clay         UNDFND   UNDFD    12         1.0 
     9.15    30        23.23        1.25        5.37        1.16              clay                UNDFND   UNDFD    22         1.4 
     9.45    31        39.65        1.28        3.22        1.19    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.75    32        48.68        1.32        2.71        1.21    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.05    33        49.00        1.19        2.43        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    10.35    34        72.45        1.65        2.28        1.27    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    10.65    35        54.74        1.20        2.19        1.30    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    10.95    36        29.90        1.37        4.59        1.33       silty clay to clay         UNDFND   UNDFD    19         1.8 
    11.25    37        65.90        2.40        3.64        1.36    clayey silt to silty clay     UNDFND   UNDFD    32         4.2 
    11.55    38        31.44        1.21        3.86        1.38    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        24.01        0.84        3.48        1.41    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
    12.15    40        22.03        0.70        3.20        1.44    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        47.99        1.67        3.49        1.47    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    12.80    42        14.78        0.73        4.92        1.50              clay                UNDFND   UNDFD    14          .8 
    13.10    43        17.07        0.70        4.10        1.53              clay                UNDFND   UNDFD    16          .9 
    13.40    44        18.06        0.70        3.86        1.56       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.75    45        58.87        1.54        2.62        1.59    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.05    46       128.95        2.08        1.61        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       135.90        1.84        1.36        1.65       sand to silty sand         60-70    40-42    33   UNDEFINED 
    14.65    48        40.11        1.35        3.36        1.68    clayey silt to silty clay     UNDFND   UNDFD    19         2.4 
    14.95    49        30.92        1.08        3.50        1.70    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    15.25    50       126.49        2.68        2.12        1.73    silty sand to sandy silt      60-70    38-40    40   UNDEFINED 
    15.55    51        79.67        1.40        1.76        1.76    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    15.85    52        66.65        1.33        2.00        1.79    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    16.15    53        74.04        1.18        1.60        1.82    silty sand to sandy silt      40-50    36-38    24   UNDEFINED 
    16.45    54        65.99        1.35        2.05        1.85    silty sand to sandy silt      40-50    34-36    21   UNDEFINED 
    16.75    55        42.30        2.20        5.20        1.87              clay                UNDFND   UNDFD    41         2.6 
    17.05    56        42.41        1.22        2.88        1.90    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    17.35    57       270.93        2.05        0.76        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       322.94        2.17        0.67        1.96              sand                  >90    42-44   >50   UNDEFINED 
    17.95    59       271.44        1.00        0.37        1.99      gravelly sand to sand       80-90    42-44    43   UNDEFINED 
    18.25    60       184.07        1.06        0.57        2.02              sand                70-80    40-42    35   UNDEFINED 
    18.55    61       240.92        1.31        0.54        2.04              sand                80-90    40-42    46   UNDEFINED 
    18.85    62       335.61        1.11        0.33        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       343.25        1.19        0.35        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       347.37        1.14        0.33        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       325.24        0.93        0.29        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       308.74        0.85        0.27        2.19      gravelly sand to sand       80-90    42-44    49   UNDEFINED 
    20.45    67       294.69        0.94        0.32        2.22      gravelly sand to sand       80-90    42-44    47   UNDEFINED 
    20.75    68       312.45        1.05        0.33        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       193.92        2.23        1.15        2.28              sand                70-80    40-42    37   UNDEFINED 
    21.35    70        85.13        1.54        1.81        2.31    silty sand to sandy silt      50-60    36-38    27   UNDEFINED 
    21.65    71        57.93        0.75        1.30        2.34    silty sand to sandy silt        <40    32-34    18   UNDEFINED 
    21.95    72        54.08        1.20        2.22        2.37    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    22.25    73        43.96        1.39        3.15        2.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.6 
    22.55    74        53.03        1.43        2.69        2.42    sandy silt to clayey silt     UNDFND   UNDFD    20         3.2 
    22.85    75        42.52        1.42        3.33        2.45    clayey silt to silty clay     UNDFND   UNDFD    20         2.5 
    23.15    76        29.27        1.07        3.65        2.48    clayey silt to silty clay     UNDFND   UNDFD    14         1.6 
    23.45    77        36.28        1.39        3.83        2.51    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
    23.75    78        22.25        0.73        3.27        2.54    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    24.05    79        28.59        0.88        3.07        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        27.66        1.25        4.53        2.59              clay                UNDFND   UNDFD    26         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       151.28        2.53        1.67        2.62       sand to silty sand         60-70    38-40    36   UNDEFINED 
    24.95    82       135.12        3.32        2.46        2.65    silty sand to sandy silt      60-70    36-38    43   UNDEFINED 
    25.25    83       122.70        1.99        1.62        2.68       sand to silty sand         50-60    36-38    29   UNDEFINED 
    25.60    84       105.54        3.53        3.34        2.71    sandy silt to clayey silt     UNDFND   UNDFD    40         6.7 
    25.90    85       187.58        2.18        1.16        2.74              sand                70-80    38-40    36   UNDEFINED 
    26.20    86        73.92        2.71        3.66        2.77    clayey silt to silty clay     UNDFND   UNDFD    35         4.5 
    26.55    87       216.57        2.51        1.16        2.80              sand                70-80    38-40    41   UNDEFINED 
    26.85    88       253.25        2.43        0.96        2.83              sand                70-80    40-42    49   UNDEFINED 
    27.15    89       193.09        3.70        1.91        2.86       sand to silty sand         70-80    38-40    46   UNDEFINED 
    27.45    90       336.49        4.31        1.28        2.88              sand                80-90    40-42   >50   UNDEFINED 
    27.75    91       329.36        2.78        0.84        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       176.66        4.55        2.57        2.94    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.35    93       316.67        3.81        1.20        2.97              sand                80-90    40-42   >50   UNDEFINED 
    28.65    94        98.30        2.18        2.22        3.00    silty sand to sandy silt      50-60    34-36    31   UNDEFINED 
    28.95    95        68.39        1.98        2.90        3.03    sandy silt to clayey silt     UNDFND   UNDFD    26         4.1 
    29.25    96       165.82        2.33        1.41        3.05       sand to silty sand         60-70    38-40    40   UNDEFINED 
    29.55    97       135.73        2.55        1.88        3.08    silty sand to sandy silt      50-60    36-38    43   UNDEFINED 
    29.85    98       150.63        2.73        1.81        3.11    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    30.15    99        46.04        1.57        3.41        3.14    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    30.45   100        27.76        0.81        2.91        3.17    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    30.75   101        27.47        0.87        3.17        3.20    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.05   102        26.69        0.76        2.86        3.22    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    31.35   103        28.13        0.89        3.16        3.25    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    31.65   104        30.83        0.82        2.65        3.28    sandy silt to clayey silt     UNDFND   UNDFD    12         1.6 
    32.00   105        58.65        1.60        2.72        3.31    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    32.30   106        36.49        1.23        3.38        3.34    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    32.60   107       124.23        2.74        2.21        3.37    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    32.95   108       165.71        3.35        2.02        3.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    33.25   109       266.87        3.17        1.19        3.43              sand                70-80    38-40   >50   UNDEFINED 
    33.55   110       150.47        4.47        2.97        3.46    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    33.85   111       260.23        3.10        1.19        3.49              sand                70-80    38-40    50   UNDEFINED 
    34.15   112       231.12        3.09        1.34        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       233.85        3.79        1.62        3.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.75   114       119.93        3.08        2.57        3.57    silty sand to sandy silt      50-60    34-36    38   UNDEFINED 
    35.05   115       193.54        3.19        1.65        3.60       sand to silty sand         60-70    36-38    46   UNDEFINED 
    35.35   116        48.11        1.36        2.82        3.63    sandy silt to clayey silt     UNDFND   UNDFD    18         2.7 
    35.65   117        46.39        1.00        2.17        3.66    sandy silt to clayey silt     UNDFND   UNDFD    18         2.6 
    35.95   118        92.32        2.29        2.48        3.69    sandy silt to clayey silt     UNDFND   UNDFD    35         5.6 
    36.25   119        91.47        1.84        2.02        3.72    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    36.55   120       229.01        2.35        1.03        3.74              sand                70-80    38-40    44   UNDEFINED 
    36.85   121        95.88        1.88        1.96        3.77    silty sand to sandy silt      40-50    32-34    31   UNDEFINED 
    37.15   122        56.55        1.58        2.80        3.80    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.82        2.62        1.17        3.83              sand                70-80    38-40    43   UNDEFINED 
    37.75   124        76.88        3.16        4.11        3.86    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    38.05   125       168.18        2.89        1.72        3.89       sand to silty sand         60-70    36-38    40   UNDEFINED 
    38.40   126       217.42        3.96        1.82        3.92       sand to silty sand         60-70    38-40   >50   UNDEFINED 
    38.70   127       313.08        4.04        1.29        3.95              sand                70-80    40-42   >50   UNDEFINED 
    39.00   128       290.48        3.81        1.31        3.97              sand                70-80    38-40   >50   UNDEFINED 
    39.35   129       216.19        2.80        1.29        4.01              sand                60-70    38-40    41   UNDEFINED 
    39.65   130        52.30        1.29        2.48        4.04    sandy silt to clayey silt     UNDFND   UNDFD    20         2.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-5a



GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :04/01/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-015                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       188.91        0.68        0.36        0.03              sand                  >90      >48    36   UNDEFINED 
     0.60     2       245.14        1.33        0.54        0.09              sand                  >90      >48    47   UNDEFINED 
     0.95     3        80.00        1.73        2.16        0.15    silty sand to sandy silt      80-90    46-48    26   UNDEFINED 
     1.25     4        30.23        1.34        4.43        0.22       silty clay to clay         UNDFND   UNDFD    19         2.0 
     1.55     5        31.90        1.39        4.35        0.28       silty clay to clay         UNDFND   UNDFD    20         2.1 
     1.85     6        20.96        0.64        3.07        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.3 
     2.15     7        25.59        0.84        3.29        0.39    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     2.45     8        19.04        0.78        4.09        0.45       silty clay to clay         UNDFND   UNDFD    12         1.2 
     2.75     9        37.50        0.71        1.89        0.51    sandy silt to clayey silt     UNDFND   UNDFD    14         2.4 
     3.05    10        42.04        0.75        1.78        0.57    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     3.35    11        68.39        0.67        0.99        0.61       sand to silty sand         60-70    40-42    16   UNDEFINED 
     3.65    12        69.52        0.68        0.97        0.64       sand to silty sand         60-70    40-42    17   UNDEFINED 
     3.95    13        21.50        0.39        1.83        0.67    sandy silt to clayey silt     UNDFND   UNDFD     8         1.3 
     4.25    14         7.98        0.13        1.66        0.69    clayey silt to silty clay     UNDFND   UNDFD     4          .4 
     4.55    15         8.56        0.13        1.52        0.72    clayey silt to silty clay     UNDFND   UNDFD     4          .5 
     4.85    16         6.84        0.14        2.04        0.75       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.15    17         6.58        0.12        1.84        0.78       silty clay to clay         UNDFND   UNDFD     4          .3 
     5.45    18         9.47        0.25        2.64        0.81       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.75    19        16.34        0.67        4.13        0.84              clay                UNDFND   UNDFD    16         1.0 
     6.05    20        12.53        0.46        3.65        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        13.31        0.48        3.61        0.89       silty clay to clay         UNDFND   UNDFD     9          .8 
     6.70    22        13.93        0.49        3.49        0.93       silty clay to clay         UNDFND   UNDFD     9          .8 
     7.00    23        12.17        0.43        3.53        0.95       silty clay to clay         UNDFND   UNDFD     8          .7 
     7.35    24        14.05        0.37        2.67        0.98    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     7.65    25        16.25        0.70        4.28        1.02              clay                UNDFND   UNDFD    16          .9 
     7.95    26        70.30        0.91        1.30        1.04    silty sand to sandy silt      50-60    38-40    22   UNDEFINED 
     8.25    27        36.15        1.09        3.00        1.07    clayey silt to silty clay     UNDFND   UNDFD    17         2.3 
     8.55    28        35.95        0.79        2.20        1.10    sandy silt to clayey silt     UNDFND   UNDFD    14         2.2 
     8.85    29        57.12        0.96        1.68        1.13    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     9.15    30        74.57        1.22        1.63        1.16    silty sand to sandy silt      50-60    38-40    24   UNDEFINED 
     9.45    31        57.77        1.32        2.29        1.19    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     9.75    32        45.23        0.98        2.17        1.21    sandy silt to clayey silt     UNDFND   UNDFD    17         2.8 
    10.05    33        27.73        1.11        3.99        1.24       silty clay to clay         UNDFND   UNDFD    18         1.7 
    10.35    34        60.12        1.61        2.68        1.27    sandy silt to clayey silt     UNDFND   UNDFD    23         3.8 
    10.65    35       101.12        1.84        1.82        1.30    silty sand to sandy silt      60-70    38-40    32   UNDEFINED 
    10.95    36        49.06        1.12        2.28        1.33    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
    11.25    37        33.56        1.14        3.41        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        18.57        0.62        3.32        1.38    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.41        1.51        2.63        1.41    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    12.15    40        64.46        1.18        1.84        1.44    silty sand to sandy silt      40-50    36-38    21   UNDEFINED 
    12.45    41        22.56        0.45        2.01        1.47    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    12.80    42        24.89        0.35        1.40        1.50    sandy silt to clayey silt     UNDFND   UNDFD    10         1.4 
    13.10    43        28.76        0.97        3.37        1.53    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    13.40    44        35.14        1.50        4.27        1.56       silty clay to clay         UNDFND   UNDFD    22         2.1 
    13.75    45       104.77        1.87        1.78        1.59    silty sand to sandy silt      60-70    38-40    33   UNDEFINED 
    14.05    46        99.53        2.07        2.08        1.62    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.35    47        25.19        1.11        4.40        1.65       silty clay to clay         UNDFND   UNDFD    16         1.4 
    14.65    48        96.06        1.98        2.06        1.68    silty sand to sandy silt      50-60    38-40    31   UNDEFINED 
    14.95    49       190.00        3.26        1.72        1.70       sand to silty sand         70-80    40-42    45   UNDEFINED 
    15.25    50       169.05        3.14        1.86        1.73       sand to silty sand         70-80    40-42    40   UNDEFINED 
    15.55    51       200.67        3.40        1.69        1.76       sand to silty sand         70-80    40-42    48   UNDEFINED 
    15.85    52       127.34        3.82        3.00        1.79    sandy silt to clayey silt     UNDFND   UNDFD    49         8.2 
    16.15    53       163.46        3.32        2.03        1.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    16.45    54       262.62        3.75        1.43        1.85       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.75    55       265.52        4.41        1.66        1.87       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.05    56       287.07        4.15        1.45        1.90       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    17.35    57       328.80        2.71        0.83        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       402.74        1.90        0.47        1.96      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.95    59       382.21        1.58        0.41        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       368.25        1.75        0.47        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       357.14        1.59        0.45        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       286.20        1.29        0.45        2.07      gravelly sand to sand       80-90    42-44    46   UNDEFINED 
    19.20    63       318.32        1.35        0.43        2.10      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    19.50    64       344.13        1.28        0.37        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       319.72        1.72        0.54        2.16      gravelly sand to sand       80-90    42-44   >50   UNDEFINED 
    20.15    66       317.79        2.67        0.84        2.19              sand                80-90    42-44   >50   UNDEFINED 
    20.45    67       345.99        1.91        0.55        2.22      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.75    68       311.68        1.17        0.38        2.25      gravelly sand to sand       80-90    42-44    50   UNDEFINED 
    21.05    69       290.11        1.74        0.60        2.28              sand                80-90    42-44   >50   UNDEFINED 
    21.35    70       299.59        1.72        0.57        2.31              sand                80-90    42-44   >50   UNDEFINED 
    21.65    71       194.12        1.06        0.54        2.34              sand                70-80    40-42    37   UNDEFINED 
    21.95    72        39.99        1.33        3.34        2.37    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    22.25    73        33.88        1.53        4.51        2.39       silty clay to clay         UNDFND   UNDFD    22         1.9 
    22.55    74        30.84        1.76        5.71        2.42              clay                UNDFND   UNDFD    30         1.7 
    22.85    75        22.20        0.91        4.10        2.45       silty clay to clay         UNDFND   UNDFD    14         1.1 
    23.15    76        24.14        0.72        2.98        2.48    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    23.45    77        38.80        1.22        3.15        2.51    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    23.75    78        31.52        0.99        3.14        2.54    clayey silt to silty clay     UNDFND   UNDFD    15         1.7 
    24.05    79        28.49        1.07        3.76        2.56    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    24.35    80        41.83        2.01        4.80        2.59       silty clay to clay         UNDFND   UNDFD    27         2.4 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        40.15        2.37        5.91        2.62              clay                UNDFND   UNDFD    38         2.3 
    24.95    82        96.28        2.21        2.29        2.65    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    25.25    83       192.03        3.50        1.82        2.68       sand to silty sand         70-80    38-40    46   UNDEFINED 
    25.60    84       150.60        4.23        2.81        2.71    silty sand to sandy silt      60-70    38-40    48   UNDEFINED 
    25.90    85       192.89        2.94        1.52        2.74       sand to silty sand         70-80    38-40    46   UNDEFINED 
    26.20    86       124.28        2.62        2.11        2.77    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    26.55    87       127.55        3.23        2.53        2.80    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
    26.85    88       302.79        4.70        1.55        2.83       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.15    89       377.33        4.52        1.20        2.86              sand                80-90    42-44   >50   UNDEFINED 
    27.45    90       288.73        5.02        1.74        2.88       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    27.75    91       373.10        5.08        1.36        2.91              sand                80-90    42-44   >50   UNDEFINED 
    28.05    92       141.71        4.30        3.03        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.0 
    28.35    93       149.17        3.11        2.08        2.97    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    28.65    94        82.90        1.51        1.82        3.00    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    28.95    95        29.29        0.57        1.95        3.03    sandy silt to clayey silt     UNDFND   UNDFD    11         1.5 
    29.25    96       138.01        2.12        1.54        3.05       sand to silty sand         50-60    36-38    33   UNDEFINED 
    29.55    97       171.93        1.99        1.16        3.08       sand to silty sand         60-70    38-40    41   UNDEFINED 
    29.85    98        53.36        1.55        2.90        3.11    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    30.15    99        54.62        1.64        3.00        3.14    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    30.45   100        36.76        1.22        3.31        3.17    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    30.75   101        25.05        0.93        3.70        3.20       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.05   102        24.96        1.03        4.12        3.22       silty clay to clay         UNDFND   UNDFD    16         1.2 
    31.35   103        23.64        0.86        3.65        3.25       silty clay to clay         UNDFND   UNDFD    15         1.1 
    31.65   104        24.51        0.91        3.72        3.28       silty clay to clay         UNDFND   UNDFD    16         1.2 
    32.00   105        26.15        0.89        3.40        3.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    32.30   106        26.36        0.65        2.46        3.34    sandy silt to clayey silt     UNDFND   UNDFD    10         1.3 
    32.60   107        34.79        0.85        2.44        3.37    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.95   108       106.57        2.39        2.24        3.40    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    33.25   109       116.40        3.31        2.84        3.43    sandy silt to clayey silt     UNDFND   UNDFD    45         7.3 
    33.55   110       150.02        3.75        2.50        3.46    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    33.85   111       213.65        3.32        1.55        3.49       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.15   112       256.62        4.60        1.79        3.52       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    34.45   113       223.71        4.88        2.18        3.55    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    34.75   114        56.36        2.74        4.87        3.57       silty clay to clay         UNDFND   UNDFD    36         3.3 
    35.05   115        42.68        1.52        3.56        3.60    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    35.35   116       191.27        3.91        2.04        3.63    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.65   117       194.66        4.81        2.47        3.66    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       234.83        5.22        2.22        3.69    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.25   119       363.67        5.96        1.64        3.72       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    36.55   120       223.36        4.94        2.21        3.74    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    36.85   121        73.36        2.36        3.22        3.77    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    37.15   122        37.67        1.21        3.22        3.80    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       223.69        3.52        1.57        3.83       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    37.75   124       259.10        3.23        1.25        3.86              sand                70-80    38-40    50   UNDEFINED 
    38.05   125        70.69        3.06        4.33        3.89    clayey silt to silty clay     UNDFND   UNDFD    34         4.2 
    38.40   126       262.06        3.92        1.50        3.92       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    38.70   127       353.82        4.72        1.33        3.95              sand                80-90    40-42   >50   UNDEFINED 
    39.00   128       421.27        3.74        0.89        3.97              sand                80-90    40-42   >50   UNDEFINED 
    39.35   129       417.08        6.27        1.50        4.01              sand                80-90    40-42   >50   UNDEFINED 
    39.65   130        99.45        4.22        4.24        4.04   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        82.31        3.78        4.59        4.06   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    40.25   132        67.03        1.77        2.64        4.09    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    40.55   133        31.70        0.83        2.60        4.12    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    40.85   134        37.19        1.02        2.73        4.15    sandy silt to clayey silt     UNDFND   UNDFD    14         1.9 
    41.15   135        47.45        1.54        3.24        4.18    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    41.45   136        93.02        3.97        4.27        4.21    clayey silt to silty clay     UNDFND   UNDFD    45         5.6 
    41.75   137        86.19        4.64        5.38        4.23   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138        47.31        2.08        4.40        4.26       silty clay to clay         UNDFND   UNDFD    30         2.6 
    42.35   139        62.94        2.61        4.15        4.29    clayey silt to silty clay     UNDFND   UNDFD    30         3.6 
    42.65   140       137.47        4.63        3.37        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.6 
    42.95   141        73.51        3.05        4.15        4.35    clayey silt to silty clay     UNDFND   UNDFD    35         4.3 
    43.25   142        89.26        4.07        4.56        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143       198.93        5.95        2.99        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144       268.30        6.43        2.40        4.43    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.15   145       285.73        6.27        2.19        4.46       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    44.45   146       287.74        7.20        2.50        4.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    44.80   147       347.89        7.60        2.18        4.52       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    45.10   148       492.38        7.21        1.47        4.55              sand                  >90    40-42   >50   UNDEFINED 
    45.40   149       363.36        7.15        1.97        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       140.86        5.16        3.66        4.61    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-6a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-018                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 24.93438 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        34.20        0.21        0.60        0.03    silty sand to sandy silt      80-90      >48    11   UNDEFINED 
     0.60     2       143.63        0.87        0.60        0.09              sand                  >90      >48    28   UNDEFINED 
     0.95     3        23.57        1.01        4.29        0.15       silty clay to clay         UNDFND   UNDFD    15         1.5 
     1.25     4        29.47        1.03        3.50        0.22    clayey silt to silty clay     UNDFND   UNDFD    14         1.9 
     1.55     5        27.04        0.84        3.10        0.28    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     1.85     6        90.35        2.00        2.21        0.33    silty sand to sandy silt      70-80    44-46    29   UNDEFINED 
     2.15     7        43.26        1.62        3.75        0.39    clayey silt to silty clay     UNDFND   UNDFD    21         2.8 
     2.45     8        27.60        1.40        5.08        0.45              clay                UNDFND   UNDFD    26         1.8 
     2.75     9        24.03        1.20        5.01        0.51              clay                UNDFND   UNDFD    23         1.5 
     3.05    10        53.84        1.98        3.67        0.57    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     3.35    11        41.97        2.01        4.79        0.63       silty clay to clay         UNDFND   UNDFD    27         2.7 
     3.65    12       107.15        2.89        2.70        0.69    sandy silt to clayey silt     UNDFND   UNDFD    41         7.0 
     3.95    13        64.06        2.54        3.96        0.75    clayey silt to silty clay     UNDFND   UNDFD    31         4.2 
     4.25    14        52.47        2.01        3.82        0.81    clayey silt to silty clay     UNDFND   UNDFD    25         3.4 
     4.55    15        42.78        1.78        4.17        0.87       silty clay to clay         UNDFND   UNDFD    27         2.7 
     4.85    16        40.48        1.54        3.81        0.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.6 
     5.15    17        32.34        1.67        5.16        0.98              clay                UNDFND   UNDFD    31         2.0 
     5.45    18       131.32        1.15        0.88        1.04       sand to silty sand         70-80    40-42    31   UNDEFINED 
     5.75    19        82.62        1.32        1.60        1.10    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
     6.05    20        56.77        1.12        1.97        1.16    silty sand to sandy silt      40-50    36-38    18   UNDEFINED 
     6.40    21        45.10        1.58        3.51        1.23    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.70    22        17.45        0.80        4.59        1.29              clay                UNDFND   UNDFD    17         1.0 
     7.00    23        16.61        0.59        3.56        1.35       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        15.17        0.49        3.22        1.41       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.65    25        32.55        0.73        2.23        1.48    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     7.95    26        63.89        0.63        0.99        1.51    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
     8.25    27        34.16        0.48        1.41        1.54    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     8.55    28         9.16        0.33        3.60        1.57              clay                UNDFND   UNDFD     9          .5 
     8.85    29        10.94        0.35        3.16        1.60       silty clay to clay         UNDFND   UNDFD     7          .6 
     9.15    30         8.79        0.29        3.28        1.63              clay                UNDFND   UNDFD     8          .4 
     9.45    31        14.47        0.34        2.35        1.66    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     9.75    32        63.14        1.01        1.60        1.68    silty sand to sandy silt      40-50    36-38    20   UNDEFINED 
    10.05    33       123.84        0.96        0.77        1.71       sand to silty sand         60-70    38-40    30   UNDEFINED 
    10.35    34        29.30        0.72        2.46        1.74    sandy silt to clayey silt     UNDFND   UNDFD    11         1.8 
    10.65    35        12.23        0.17        1.39        1.77    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
    10.95    36        10.97        0.19        1.78        1.80    clayey silt to silty clay     UNDFND   UNDFD     5          .5 
    11.25    37        13.57        0.34        2.48        1.83    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    11.55    38        11.15        0.34        3.06        1.85       silty clay to clay         UNDFND   UNDFD     7          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        11.41        0.30        2.59        1.88       silty clay to clay         UNDFND   UNDFD     7          .6 
    12.15    40        14.09        0.32        2.30        1.91    clayey silt to silty clay     UNDFND   UNDFD     7          .7 
    12.45    41        19.93        0.58        2.93        1.94    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    12.80    42        29.89        1.08        3.61        1.97    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        39.71        1.84        4.62        2.00       silty clay to clay         UNDFND   UNDFD    25         2.4 
    13.40    44       184.43        1.72        0.93        2.03              sand                70-80    40-42    35   UNDEFINED 
    13.75    45       246.32        1.67        0.68        2.06              sand                80-90    40-42    47   UNDEFINED 
    14.05    46       248.95        1.27        0.51        2.09              sand                80-90    40-42    48   UNDEFINED 
    14.35    47       179.26        1.70        0.95        2.12              sand                70-80    40-42    34   UNDEFINED 
    14.65    48        50.24        1.86        3.70        2.15    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    14.95    49        86.89        2.16        2.48        2.18    sandy silt to clayey silt     UNDFND   UNDFD    33         5.5 
    15.25    50       170.53        2.13        1.25        2.20       sand to silty sand         70-80    38-40    41   UNDEFINED 
    15.55    51       120.37        1.66        1.38        2.23       sand to silty sand         60-70    38-40    29   UNDEFINED 
    15.85    52        25.18        0.84        3.33        2.26    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.15    53        20.83        0.75        3.59        2.29       silty clay to clay         UNDFND   UNDFD    13         1.1 
    16.45    54        98.30        2.05        2.09        2.32    silty sand to sandy silt      50-60    36-38    31   UNDEFINED 
    16.75    55        64.17        1.36        2.12        2.35    silty sand to sandy silt      40-50    32-34    20   UNDEFINED 
    17.05    56        16.41        0.75        4.58        2.37              clay                UNDFND   UNDFD    16          .8 
    17.35    57        17.88        0.86        4.79        2.40              clay                UNDFND   UNDFD    17          .9 
    17.65    58        20.50        0.90        4.41        2.43              clay                UNDFND   UNDFD    20         1.1 
    17.95    59        68.80        1.37        1.99        2.46    silty sand to sandy silt      40-50    34-36    22   UNDEFINED 
    18.25    60       174.08        1.98        1.14        2.49       sand to silty sand         60-70    38-40    42   UNDEFINED 
    18.55    61       137.10        1.86        1.36        2.52       sand to silty sand         60-70    38-40    33   UNDEFINED 
    18.85    62        81.50        1.74        2.13        2.54    silty sand to sandy silt      40-50    34-36    26   UNDEFINED 
    19.20    63        23.19        1.01        4.34        2.57       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        47.92        1.98        4.12        2.61    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    19.80    65        56.83        2.24        3.93        2.63    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    20.15    66       108.78        1.79        1.64        2.66    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    20.45    67       108.99        1.60        1.46        2.69       sand to silty sand         50-60    36-38    26   UNDEFINED 
    20.75    68        51.06        1.30        2.55        2.72    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    21.05    69       123.78        1.54        1.24        2.75       sand to silty sand         50-60    36-38    30   UNDEFINED 
    21.35    70       211.00        2.16        1.02        2.78              sand                70-80    38-40    40   UNDEFINED 
    21.65    71       212.96        2.55        1.20        2.81              sand                70-80    38-40    41   UNDEFINED 
    21.95    72       251.25        3.99        1.59        2.84       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    22.25    73       315.52        5.12        1.62        2.86       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.55    74       367.51        2.81        0.77        2.89              sand                80-90    42-44   >50   UNDEFINED 
    22.85    75       401.60        2.25        0.56        2.92      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    23.15    76       395.11        3.65        0.92        2.95              sand                  >90    42-44   >50   UNDEFINED 
    23.45    77       408.09        4.54        1.11        2.98              sand                  >90    42-44   >50   UNDEFINED 
    23.75    78       393.78        4.74        1.20        3.01              sand                  >90    42-44   >50   UNDEFINED 
    24.05    79       337.28        3.40        1.01        3.03              sand                80-90    40-42   >50   UNDEFINED 
    24.35    80       309.14        1.42        0.46        3.06      gravelly sand to sand       80-90    40-42    49   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-7a



    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-021                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 9.84 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       312.43        1.49        0.48        0.03      gravelly sand to sand         >90    UNDFD    50   UNDEFINED 
     0.60     2       188.74        1.30        0.69        0.09              sand                  >90      >48    36   UNDEFINED 
     0.95     3        30.90        0.83        2.70        0.15    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     1.25     4        36.20        0.61        1.68        0.22    sandy silt to clayey silt     UNDFND   UNDFD    14         2.3 
     1.55     5        16.48        0.74        4.47        0.28              clay                UNDFND   UNDFD    16         1.0 
     1.85     6        16.43        0.53        3.24        0.33       silty clay to clay         UNDFND   UNDFD    10         1.0 
     2.15     7        11.70        0.39        3.30        0.39       silty clay to clay         UNDFND   UNDFD     7          .7 
     2.45     8        32.16        0.60        1.85        0.45    sandy silt to clayey silt     UNDFND   UNDFD    12         2.1 
     2.75     9         9.17        0.26        2.83        0.51       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.05    10         9.44        0.39        4.10        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        10.59        0.50        4.73        0.61              clay                UNDFND   UNDFD    10          .6 
     3.65    12        44.22        0.63        1.42        0.64    silty sand to sandy silt      40-50    38-40    14   UNDEFINED 
     3.95    13        34.87        0.54        1.55        0.67    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     4.25    14        12.36        0.40        3.22        0.69       silty clay to clay         UNDFND   UNDFD     8          .7 
     4.55    15        10.37        0.41        3.93        0.72              clay                UNDFND   UNDFD    10          .6 
     4.85    16        12.67        0.39        3.07        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        13.77        0.30        2.17        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        14.07        0.33        2.35        0.81    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.75    19        11.59        0.44        3.82        0.84              clay                UNDFND   UNDFD    11          .6 
     6.05    20        12.37        0.34        2.78        0.86       silty clay to clay         UNDFND   UNDFD     8          .7 
     6.40    21        26.20        1.19        4.53        0.89              clay                UNDFND   UNDFD    25         1.6 
     6.70    22        46.14        2.36        5.11        0.93              clay                UNDFND   UNDFD    44         2.9 
     7.00    23        31.89        1.89        5.94        0.95              clay                UNDFND   UNDFD    31         2.0 
     7.35    24        75.65        2.11        2.78        0.98    sandy silt to clayey silt     UNDFND   UNDFD    29         4.9 
     7.65    25       159.69        2.58        1.62        1.02       sand to silty sand         70-80    42-44    38   UNDEFINED 
     7.95    26       294.45        2.12        0.72        1.04              sand                  >90    44-46   >50   UNDEFINED 
     8.25    27       233.07        1.16        0.50        1.07              sand                80-90    44-46    45   UNDEFINED 
     8.55    28       176.59        1.28        0.72        1.10              sand                80-90    42-44    34   UNDEFINED 
     8.85    29       105.96        1.77        1.67        1.13    silty sand to sandy silt      60-70    40-42    34   UNDEFINED 
     9.15    30        88.45        2.28        2.58        1.16    sandy silt to clayey silt     UNDFND   UNDFD    34         5.7 
     9.45    31        54.22        2.92        5.38        1.19              clay                UNDFND   UNDFD   >50         3.4 
     9.75    32        49.47        1.67        3.37        1.21    clayey silt to silty clay     UNDFND   UNDFD    24         3.1 
    10.05    33        41.59        1.17        2.81        1.24    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.35    34        22.05        0.92        4.16        1.27       silty clay to clay         UNDFND   UNDFD    14         1.3 
    10.65    35        25.65        1.13        4.42        1.30       silty clay to clay         UNDFND   UNDFD    16         1.5 
    10.95    36        45.23        1.57        3.47        1.33    clayey silt to silty clay     UNDFND   UNDFD    22         2.8 
    11.25    37        29.83        0.95        3.19        1.36    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    11.55    38        16.84        0.78        4.62        1.38              clay                UNDFND   UNDFD    16          .9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.76        0.81        4.56        1.41              clay                UNDFND   UNDFD    17         1.0 
    12.15    40        19.31        0.75        3.87        1.44       silty clay to clay         UNDFND   UNDFD    12         1.1 
    12.45    41       116.15        2.44        2.10        1.47    silty sand to sandy silt      60-70    40-42    37   UNDEFINED 
    12.80    42       229.00        3.44        1.50        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       188.22        2.11        1.12        1.53              sand                70-80    40-42    36   UNDEFINED 
    13.40    44        53.23        1.70        3.20        1.56    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    13.75    45        57.04        1.31        2.30        1.59    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    14.05    46       130.58        2.12        1.62        1.62       sand to silty sand         60-70    40-42    31   UNDEFINED 
    14.35    47       130.24        2.64        2.03        1.65    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    14.65    48       143.42        1.99        1.38        1.68       sand to silty sand         60-70    40-42    34   UNDEFINED 
    14.95    49       125.21        1.79        1.43        1.70       sand to silty sand         60-70    38-40    30   UNDEFINED 
    15.25    50        67.85        2.03        2.99        1.73    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    15.55    51       235.05        2.59        1.10        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       263.32        3.81        1.45        1.79       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    16.15    53       316.90        2.61        0.83        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       281.50        3.42        1.22        1.85              sand                80-90    42-44   >50   UNDEFINED 
    16.75    55       341.06        3.51        1.03        1.87              sand                  >90    42-44   >50   UNDEFINED 
    17.05    56       389.51        2.60        0.67        1.90      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    17.35    57       345.43        3.65        1.06        1.93              sand                  >90    42-44   >50   UNDEFINED 
    17.65    58       301.63        3.83        1.27        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       318.01        4.64        1.46        1.99       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    18.25    60       354.11        4.97        1.40        2.02              sand                  >90    42-44   >50   UNDEFINED 
    18.55    61       348.02        4.85        1.39        2.04              sand                  >90    42-44   >50   UNDEFINED 
    18.85    62       348.19        3.28        0.94        2.07              sand                  >90    42-44   >50   UNDEFINED 
    19.20    63       297.97        1.68        0.56        2.10              sand                80-90    42-44   >50   UNDEFINED 
    19.50    64       372.75        2.14        0.57        2.13      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.80    65       398.39        2.13        0.53        2.16      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.15    66       351.22        2.01        0.57        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       365.15        4.25        1.16        2.22              sand                  >90    42-44   >50   UNDEFINED 
    20.75    68       393.56        5.19        1.32        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       402.02        5.04        1.25        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       171.99        1.64        0.96        2.31              sand                70-80    38-40    33   UNDEFINED 
    21.65    71        33.65        0.80        2.39        2.34    sandy silt to clayey silt     UNDFND   UNDFD    13         1.9 
    21.95    72        30.67        0.76        2.49        2.37    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    22.25    73        26.22        0.91        3.47        2.39    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    22.55    74        42.04        1.08        2.57        2.42    sandy silt to clayey silt     UNDFND   UNDFD    16         2.5 
    22.85    75        59.91        1.82        3.04        2.45    sandy silt to clayey silt     UNDFND   UNDFD    23         3.6 
    23.15    76        34.82        1.37        3.92        2.48    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
    23.45    77        37.49        1.17        3.13        2.51    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    23.75    78        61.16        3.25        5.31        2.54   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.05    79        64.33        3.29        5.11        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        82.11        3.87        4.71        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        34.89        1.49        4.27        2.62       silty clay to clay         UNDFND   UNDFD    22         2.0 
    24.95    82        27.43        1.01        3.70        2.65    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    25.25    83        45.86        2.22        4.84        2.68       silty clay to clay         UNDFND   UNDFD    29         2.7 
    25.60    84        52.77        2.90        5.50        2.71              clay                UNDFND   UNDFD   >50         3.1 
    25.90    85        35.33        1.75        4.94        2.74              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        39.81        1.68        4.21        2.77       silty clay to clay         UNDFND   UNDFD    25         2.3 
    26.55    87        45.07        1.79        3.98        2.80    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.85    88       160.38        2.83        1.76        2.83       sand to silty sand         60-70    38-40    38   UNDEFINED 
    27.15    89       196.87        2.31        1.18        2.86              sand                70-80    38-40    38   UNDEFINED 
    27.45    90       172.96        3.65        2.11        2.88    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    27.75    91       338.22        4.45        1.32        2.91              sand                80-90    40-42   >50   UNDEFINED 
    28.05    92       370.89        5.11        1.38        2.94              sand                80-90    42-44   >50   UNDEFINED 
    28.35    93       427.10        5.31        1.24        2.97              sand                  >90    42-44   >50   UNDEFINED 
    28.65    94       421.84        6.02        1.43        3.00              sand                  >90    42-44   >50   UNDEFINED 
    28.95    95       372.56        4.73        1.27        3.03              sand                80-90    40-42   >50   UNDEFINED 
    29.25    96       512.32        6.18        1.21        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       492.28        5.81        1.18        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       232.44        3.93        1.69        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        47.49        0.88        1.85        3.14    silty sand to sandy silt        <40    30-32    15   UNDEFINED 
    30.45   100       156.58        2.93        1.87        3.17    silty sand to sandy silt      60-70    36-38    50   UNDEFINED 
    30.75   101       141.39        2.75        1.95        3.20    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.05   102        99.35        2.76        2.78        3.22    sandy silt to clayey silt     UNDFND   UNDFD    38         6.2 
    31.35   103       197.21        4.98        2.53        3.25    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    31.65   104       122.94        2.71        2.21        3.28    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    32.00   105        34.69        0.79        2.26        3.31    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    32.30   106        40.75        1.21        2.97        3.34    sandy silt to clayey silt     UNDFND   UNDFD    16         2.2 
    32.60   107        36.99        1.35        3.66        3.37    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    32.95   108        37.99        1.21        3.17        3.40    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    33.25   109        46.90        1.67        3.55        3.43    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    33.55   110        90.11        1.78        1.98        3.46    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    33.85   111       198.07        2.17        1.10        3.49              sand                60-70    38-40    38   UNDEFINED 
    34.15   112       414.33        1.91        0.46        3.52      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    34.45   113       294.89        5.09        1.72        3.55       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    34.75   114       310.52        3.67        1.18        3.57              sand                80-90    40-42   >50   UNDEFINED 
    35.05   115       324.42        4.55        1.40        3.60              sand                80-90    40-42   >50   UNDEFINED 
    35.35   116       327.31        4.68        1.43        3.63              sand                80-90    40-42   >50   UNDEFINED 
    35.65   117       399.38        6.50        1.63        3.66       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.95   118       394.07        4.01        1.02        3.69              sand                80-90    40-42   >50   UNDEFINED 
    36.25   119       293.94        3.78        1.29        3.72              sand                70-80    40-42   >50   UNDEFINED 
    36.55   120        66.96        1.70        2.54        3.74    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    36.85   121        65.44        3.17        4.84        3.77       silty clay to clay         UNDFND   UNDFD    42         3.8 
    37.15   122       253.08        3.60        1.42        3.80       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       394.19        4.35        1.10        3.83              sand                80-90    40-42   >50   UNDEFINED 
    37.75   124       312.38        3.95        1.27        3.86              sand                70-80    40-42   >50   UNDEFINED 
    38.05   125       329.85        5.51        1.67        3.89       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    38.40   126       354.67        5.16        1.45        3.92              sand                80-90    40-42   >50   UNDEFINED 
    38.70   127       289.77        4.34        1.50        3.95       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    39.00   128       104.71        2.71        2.59        3.97    sandy silt to clayey silt     UNDFND   UNDFD    40         6.4 
    39.35   129        67.34        1.81        2.70        4.01    sandy silt to clayey silt     UNDFND   UNDFD    26         3.9 
    39.65   130       177.74        3.76        2.12        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.95   131       303.67        3.00        0.99        4.06              sand                70-80    38-40   >50   UNDEFINED 
    40.25   132       353.19        3.45        0.98        4.09              sand                80-90    40-42   >50   UNDEFINED 
    40.55   133       354.61        4.05        1.14        4.12              sand                80-90    40-42   >50   UNDEFINED 
    40.85   134       407.71        5.12        1.26        4.15              sand                80-90    40-42   >50   UNDEFINED 
    41.15   135       320.69        3.69        1.15        4.18              sand                70-80    38-40   >50   UNDEFINED 
    41.45   136       170.86        3.25        1.90        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137        50.29        1.55        3.09        4.23    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
    42.05   138        40.50        1.03        2.55        4.26    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.35   139        40.71        0.96        2.35        4.29    sandy silt to clayey silt     UNDFND   UNDFD    16         2.1 
    42.65   140       110.08        2.94        2.67        4.32    sandy silt to clayey silt     UNDFND   UNDFD    42         6.7 
    42.95   141        86.15        2.75        3.20        4.35    sandy silt to clayey silt     UNDFND   UNDFD    33         5.1 
    43.25   142       248.25        3.82        1.54        4.38       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.55   143       167.67        2.88        1.72        4.40       sand to silty sand         60-70    36-38    40   UNDEFINED 
    43.85   144        58.78        1.45        2.47        4.43    sandy silt to clayey silt     UNDFND   UNDFD    23         3.3 
    44.15   145        53.77        1.54        2.87        4.46    sandy silt to clayey silt     UNDFND   UNDFD    21         3.0 
    44.45   146       119.04        5.71        4.79        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       169.89        3.53        2.08        4.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    45.10   148       301.47        4.84        1.60        4.55       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    45.40   149       491.97        4.18        0.85        4.58      gravelly sand to sand         >90    40-42   >50   UNDEFINED 
    45.75   150       470.75        3.43        0.73        4.61      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-8a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/24/2008 
    On Site Loc: CPT-08-022                             Cone Used  : 30 ton 

Job No.    : I-436                                  Water table ( feet ) : 9.84252 
Tot. Unit Wt. (avg) : 120 pcf 

----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       109.32        1.03        0.94        0.03       sand to silty sand           >90      >48    26   UNDEFINED 
     0.60     2       232.57        1.67        0.72        0.09              sand                  >90      >48    45   UNDEFINED 
     0.95     3        46.61        1.18        2.53        0.15    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.25     4        18.71        0.66        3.54        0.22       silty clay to clay         UNDFND   UNDFD    12         1.2 
     1.55     5        14.24        0.55        3.86        0.28       silty clay to clay         UNDFND   UNDFD     9          .9 
     1.85     6        21.85        0.66        3.00        0.33    clayey silt to silty clay     UNDFND   UNDFD    10         1.4 
     2.15     7         9.76        0.36        3.64        0.39              clay                UNDFND   UNDFD     9          .6 
     2.45     8        10.65        0.34        3.18        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9         8.31        0.49        5.91        0.51              clay                UNDFND   UNDFD     8          .5 
     3.05    10         8.94        0.48        5.36        0.57              clay                UNDFND   UNDFD     9          .5 
     3.35    11        24.24        0.61        2.50        0.61    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     3.65    12        34.31        0.60        1.75        0.64    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     3.95    13        11.27        0.43        3.81        0.67              clay                UNDFND   UNDFD    11          .7 
     4.25    14        12.04        0.56        4.66        0.69              clay                UNDFND   UNDFD    12          .7 
     4.55    15        11.67        0.48        4.11        0.72              clay                UNDFND   UNDFD    11          .7 
     4.85    16        13.16        0.49        3.69        0.75       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.15    17         9.30        0.29        3.10        0.78       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.45    18         9.84        0.37        3.81        0.81              clay                UNDFND   UNDFD     9          .5 
     5.75    19         7.72        0.31        4.00        0.84              clay                UNDFND   UNDFD     7          .4 
     6.05    20        12.55        0.47        3.77        0.86              clay                UNDFND   UNDFD    12          .7 
     6.40    21        27.26        1.06        3.87        0.89       silty clay to clay         UNDFND   UNDFD    17         1.7 
     6.70    22        24.27        1.35        5.57        0.93              clay                UNDFND   UNDFD    23         1.5 
     7.00    23        56.94        1.23        2.16        0.95    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     7.35    24       148.98        1.79        1.20        0.98       sand to silty sand         70-80    42-44    36   UNDEFINED 
     7.65    25       271.53        1.76        0.65        1.02              sand                  >90    44-46   >50   UNDEFINED 
     7.95    26       260.22        1.81        0.70        1.04              sand                  >90    44-46    50   UNDEFINED 
     8.25    27       262.27        1.76        0.67        1.07              sand                  >90    44-46   >50   UNDEFINED 
     8.55    28       181.16        1.56        0.86        1.10              sand                80-90    42-44    35   UNDEFINED 
     8.85    29        67.04        2.34        3.49        1.13    clayey silt to silty clay     UNDFND   UNDFD    32         4.3 
     9.15    30        26.50        1.27        4.81        1.16              clay                UNDFND   UNDFD    25         1.6 
     9.45    31        59.54        2.41        4.05        1.19    clayey silt to silty clay     UNDFND   UNDFD    29         3.8 
     9.75    32        26.32        1.08        4.09        1.21       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.05    33        19.48        0.97        4.95        1.24              clay                UNDFND   UNDFD    19         1.1 
    10.35    34        26.69        1.19        4.46        1.27       silty clay to clay         UNDFND   UNDFD    17         1.6 
    10.65    35        29.75        1.32        4.44        1.30       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.95    36        80.35        1.14        1.42        1.33    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    11.25    37        21.57        1.01        4.68        1.36              clay                UNDFND   UNDFD    21         1.2 
    11.55    38        14.50        0.71        4.88        1.38              clay                UNDFND   UNDFD    14          .8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        14.40        0.73        5.04        1.41              clay                UNDFND   UNDFD    14          .8 
    12.15    40        17.41        0.83        4.76        1.44              clay                UNDFND   UNDFD    17         1.0 
    12.45    41        66.93        1.88        2.81        1.47    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    12.80    42       188.85        2.83        1.50        1.50       sand to silty sand         70-80    40-42    45   UNDEFINED 
    13.10    43       263.77        2.72        1.03        1.53              sand                80-90    42-44   >50   UNDEFINED 
    13.40    44       120.80        1.87        1.55        1.56       sand to silty sand         60-70    38-40    29   UNDEFINED 
    13.75    45        28.42        1.21        4.26        1.59       silty clay to clay         UNDFND   UNDFD    18         1.7 
    14.05    46       106.26        1.65        1.56        1.62    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    14.35    47       157.73        2.24        1.42        1.65       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.65    48       158.03        2.20        1.40        1.68       sand to silty sand         70-80    40-42    38   UNDEFINED 
    14.95    49       176.04        1.58        0.90        1.70              sand                70-80    40-42    34   UNDEFINED 
    15.25    50        91.65        2.08        2.27        1.73    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    15.55    51       237.16        2.76        1.16        1.76              sand                80-90    42-44    45   UNDEFINED 
    15.85    52       320.29        3.26        1.02        1.79              sand                  >90    42-44   >50   UNDEFINED 
    16.15    53       355.17        3.07        0.87        1.82              sand                  >90    42-44   >50   UNDEFINED 
    16.45    54       338.21        2.37        0.70        1.85              sand                  >90    42-44   >50   UNDEFINED 
    16.75    55       365.14        2.17        0.60        1.87      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    17.05    56       291.92        2.58        0.88        1.90              sand                80-90    42-44   >50   UNDEFINED 
    17.35    57       311.80        3.46        1.11        1.93              sand                80-90    42-44   >50   UNDEFINED 
    17.65    58       310.82        3.32        1.07        1.96              sand                80-90    42-44   >50   UNDEFINED 
    17.95    59       386.25        2.56        0.66        1.99      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.25    60       387.99        2.10        0.54        2.02      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.55    61       352.17        1.69        0.48        2.04      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    18.85    62       379.90        2.19        0.58        2.07      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.20    63       350.92        1.85        0.53        2.10      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    19.50    64       282.08        1.05        0.37        2.13      gravelly sand to sand       80-90    42-44    45   UNDEFINED 
    19.80    65       200.71        0.88        0.44        2.16              sand                70-80    40-42    38   UNDEFINED 
    20.15    66       393.79        1.44        0.37        2.19      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    20.45    67       449.43        3.18        0.71        2.22      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    20.75    68       402.06        3.79        0.94        2.25              sand                  >90    42-44   >50   UNDEFINED 
    21.05    69       386.43        3.72        0.96        2.28              sand                  >90    42-44   >50   UNDEFINED 
    21.35    70       429.27        4.40        1.02        2.31              sand                  >90    42-44   >50   UNDEFINED 
    21.65    71       467.40        3.60        0.77        2.34      gravelly sand to sand         >90    44-46   >50   UNDEFINED 
    21.95    72       377.27        1.95        0.52        2.37      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.25    73       367.80        1.58        0.43        2.39      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    22.55    74       102.48        1.32        1.29        2.42       sand to silty sand         50-60    36-38    25   UNDEFINED 
    22.85    75        24.58        0.45        1.82        2.45    sandy silt to clayey silt     UNDFND   UNDFD     9         1.3 
    23.15    76        16.24        0.45        2.76        2.48    clayey silt to silty clay     UNDFND   UNDFD     8          .7 
    23.45    77        23.09        0.74        3.19        2.51    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    23.75    78        72.10        2.71        3.76        2.54    clayey silt to silty clay     UNDFND   UNDFD    35         4.4 
    24.05    79        98.77        4.94        5.01        2.56   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.35    80        68.14        3.83        5.61        2.59   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       108.28        4.76        4.39        2.62   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    24.95    82        39.42        1.88        4.76        2.65       silty clay to clay         UNDFND   UNDFD    25         2.3 
    25.25    83        36.80        1.79        4.86        2.68              clay                UNDFND   UNDFD    35         2.1 
    25.60    84        66.12        2.95        4.47        2.71    clayey silt to silty clay     UNDFND   UNDFD    32         4.0 
    25.90    85        60.15        3.88        6.44        2.74   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    26.20    86        51.83        2.71        5.23        2.77              clay                UNDFND   UNDFD    50         3.1 
    26.55    87        51.63        1.76        3.40        2.80    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    26.85    88        62.88        2.37        3.76        2.83    clayey silt to silty clay     UNDFND   UNDFD    30         3.8 
    27.15    89        47.90        2.38        4.97        2.86       silty clay to clay         UNDFND   UNDFD    31         2.8 
    27.45    90       145.93        3.67        2.51        2.88    silty sand to sandy silt      60-70    36-38    47   UNDEFINED 
    27.75    91       113.42        3.84        3.38        2.91    sandy silt to clayey silt     UNDFND   UNDFD    43         7.2 
    28.05    92       244.50        3.38        1.38        2.94       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    28.35    93       220.00        3.32        1.51        2.97       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    28.65    94       294.49        3.45        1.17        3.00              sand                80-90    40-42   >50   UNDEFINED 
    28.95    95       416.11        5.06        1.21        3.03              sand                  >90    42-44   >50   UNDEFINED 
    29.25    96       461.20        5.67        1.23        3.05              sand                  >90    42-44   >50   UNDEFINED 
    29.55    97       415.19        6.07        1.46        3.08              sand                  >90    42-44   >50   UNDEFINED 
    29.85    98       370.94        6.30        1.70        3.11       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    30.15    99       160.48        3.05        1.90        3.14    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100        34.31        0.70        2.03        3.17    sandy silt to clayey silt     UNDFND   UNDFD    13         1.8 
    30.75   101        52.27        1.21        2.31        3.20    sandy silt to clayey silt     UNDFND   UNDFD    20         3.0 
    31.05   102       110.03        1.56        1.41        3.22       sand to silty sand         50-60    34-36    26   UNDEFINED 
    31.35   103       150.02        1.87        1.25        3.25       sand to silty sand         60-70    36-38    36   UNDEFINED 
    31.65   104       113.92        2.28        2.00        3.28    silty sand to sandy silt      50-60    34-36    36   UNDEFINED 
    32.00   105        85.44        2.18        2.55        3.31    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    32.30   106        29.97        1.15        3.84        3.34       silty clay to clay         UNDFND   UNDFD    19         1.5 
    32.60   107        27.45        0.95        3.46        3.37    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    32.95   108        31.66        0.98        3.08        3.40    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    33.25   109        40.06        1.26        3.14        3.43    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    33.55   110        42.39        0.99        2.33        3.46    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    33.85   111        99.21        1.72        1.73        3.49    silty sand to sandy silt      40-50    34-36    32   UNDEFINED 
    34.15   112       176.22        2.89        1.64        3.52       sand to silty sand         60-70    36-38    42   UNDEFINED 
    34.45   113       215.92        2.57        1.19        3.55              sand                70-80    38-40    41   UNDEFINED 
    34.75   114       176.88        3.64        2.06        3.57    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       273.72        3.89        1.42        3.60       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    35.35   116       308.96        6.18        2.00        3.63       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    35.65   117       635.31        8.78        1.38        3.66              sand                  >90    42-44   >50   UNDEFINED 
    35.95   118       389.55        5.88        1.51        3.69       sand to silty sand         80-90    40-42   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was performed by GDC and our laboratory subconsultants 
Geologic Associates of Anaheim, California, using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to our Aliso 
Viejo geotechnical laboratory and to Geologic Associates for examination and 
testing.  Tests were performed on selected samples as an aid in classifying the soils 
and to evaluate their physical properties and engineering characteristics.  This 
investigation included determination of moisture content and dry unit weight, 
Atterberg Limits, Grain Size Distribution and Percent Passing No. 200 Sieve, Direct 
Shear, Consolidation, and Soil Corrosivity.  Brief descriptions of the laboratory 
testing program and test results are presented below.   
 
B.2 Soil Classification 
 
The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The soil classifications are presented on key for soil 
classification and on the boring logs Figures A-1a through A-3e of Appendix A. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight then were dried in accordance with ASTM D2216. 
After drying, the weight of each sample was measured, and moisture content and 
dry density were calculated.  The moisture content of selected SPT samples was 
also determined.  Results of these tests are presented on the boring logs in Figures 
A-2a through A-3e of Appendix A.  
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a and A-3e of Appendix A and 
in Figure B-1 of this Appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided graphically in Figure B-2.  The relative 
proportion (or percentage) by dry weight of fines (finer than No. 200 sieve) 
determined from grain size analyses is provided on the boring logs in Figures A-2a 
through A-3e of Appendix A.  
 
B.6 Direct Shear Test 
 
To determine the shear strength parameters of the on-site soils, direct shear tests 
were performed on selected in situ samples in accordance with ASTM D3080.  After 
the initial weight and volume measurements were made, the sample was placed in 
the shear machine, and a selected normal load was applied. The sample was 
submerged, allowed to consolidate, and then was sheared to failure.  Shear stress 
and sample deformations were monitored throughout the test. The process was 
repeated under two additional normal loads. The test results are presented in Figure 
B-3. 
 
B.7 Consolidation Test 
 
One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation tests are graphically shown in Figures B-4a to B-4b. 

 
B.8 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil pH (Caltrans method 
643), water-soluble chlorides (Caltrans Test Method 422), water-soluble sulfates 
(Caltrans Test Method 417) and electrical resistivity (Caltrans Test Method 643).  
The test results are summarized in Table B-1.   
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TABLE B-1: 

SUMMARY OF CORROSION TEST RESULTS 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35-36.5 ML NA 8.8 576 255 

 
 
B.10 List of Attached Figures 
 
The following figures are attached and complete this appendix: 
 
Figure B-1    Atterberg Limits Test Results  
Figure B-2    Grain Size Distribution Test Results 
Figure B-3    Direct Shear Test Results 
Figures B-4a and B-4b  Consolidation Test Results 
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Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017
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CHAPTER 1-GENERAL 
1 .I-Definit~on_o_te~lular_c_oncrete 

C&K&nsity.. ce~ular  co_ncred. (Fig, 1.1)- isgdefked- $ ) 
concrete made ~iMhy&a~c.cement,~water, and preformed 

q o d t o  form a hardened material having anCdven* 
- - 

~ensity~of~50~lb1fi~ (800 kglm3) GlesTS.,These mixtures may 
include aggregate and other material components including, 
but not limited to, fly ash and chemical admixtures. 

Fig. I. I-npical cell structure of celiular concrete. 

This guide provides data and techniques pertaining to the Fig. 1.2-Roof deck applicalion (click on picture to view 
properties and applications of cast-in-place low-density viho). 
cellular concrete. Common applications of cast-in-place 
low-density cellular concrete are on m6f decks)and 

-- - 
gGfeChnid applic&m~. On roof decks, the material 
providesdes&%ng base, thermal insulation, and drainage slope 
for flat-mfed industrial and commercial buildings (Fig. 1.2). 

In geotechnical applications, h e  material is applied in 
thick sections of cellular concrcte wih low compressive 
.strengths (Fig. 1.3) for the~t&5Gt3f-P~-~ils:fiIlS for- 
?. abandoned-structm (pipelines), andccellnlar concrete-$~IS> 
designed, mixed, and placed to meet specific job conditions 
and functional requirements. 

1.2-Definition of low-denslty, controlled 
low-strength material (LD-CLSM) 

Controlled low-strength material (CUM) is a cementitious 
material that is in a flowable state at the time of placement, ~ j ~ .  1 . 3 - ~ ~ ~ ~ ~ ~ / , ~ i ~ ~ i  application (click on to view 
and that has a specified compressive strcngth of 1200 psi video). 
(8.3 MPa) or less at the age of 28 days. This material is 
discussed further in AC1229R. Low-density CLSM (LD- mixture. Trial mixture tests arc needed to determine 
CLSM) meets this definition, and has a cast density that is compatibility and the resulting physical properties. Low- 
controllable from 20 to 50 1b/ft3 (320 to 800 kg/m3). The density cellular concrete mixtures may also include 
quantity of preformed foam in the mixture determines the supplementary cementitious materials. 
mixture's final density. 

2.1-Cement 
CHAPTER 2-MATERIALS +e_cemeg shpuld meet the requirements of &?lM C 150 4 

The basic materials In low-density cellular concrete are @/ortland cement). -C 595 (blended-cement),-or C -1 157 / 
cement, water, and preformed foam. Because the main ihydraulic m - t ) j  Blended cements include cement 
ingredient by volume of a low-density cellular~concrctc containing combinations of ponland cement, pozzolans. slag, 
mixture is preformed foam, it is c?itii&f an-admixtures be] other hydraulic cement, or some combination of these. 
cbtiiljaable with thep~formed foam within the specific Blended cement may result in lower rates of early strength 
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development and should be tested for specific applications. 
High-early-strength Pype lU or HE) ccment produces cellular 
concrete with higher rates of early strength developmcnt. 

2.2,-.Waterrr .. r.-...--- - ~ - ~ . 

! w i n g  water-for-concrete~shouldbe --.- ... - . clean and fe .fro; 
detrimental amounts of\oils, acids. alkalis, salts, organic) 
@T+ld]or other substGE<S delCt6ri&-to concrete or 
reinforcement. Any ?potable G t e r  should b i  testqd for 
hardness, pH, suspendedsoIids.~~to~~~salt~conten~ and 
other characteristics that nlight affect the preformed 
foam. the setting time, and the strength of the low-density 
cellular concrete. 

2.3--Preformed foam 
Preformed foam is created by @luiEg a-liquidi?o& 

r -  --- -~ 
~ 

co*cengagte whh - watZih .. ~/ predetermined ~ 

,- proportio~s (Fig. 2.1) 
and -$is +~-t-ugh..afoa.rn generam. Meter the 
preformid foam directly into the cement-water slurry a! the job 

of the3kformed foam is typically 
een 25.and 4.0 (40 and 65 kg/m3). 

The foam concentrate should h_ave-a~ chemical composition 
capable_of ~ C d u c i i i g ~ d  main~injngs@ble aircells-withih ,-- - 
the.concretemh&Theeair cells should be able to resist the 
physical and chemical forces imposed during mixing, 
pumping, placing, and setting of the cellular concrete. If .the 
cellular (air-cell) structure is not stable, it may break down 
under these forces, resulting in an increased concrete 
density. Most common proprietary formulations of foam 
concentrates contain protein hydrozylates or synthetic 
surfactants. AS& C 796-$rovides a standard method for 
laboratory measurement of the performance of a foaming 
chcrnical to be usedsproducing f m (air cells) for making Y' cellular concrete. WTM C 869 is a standard specification 
that covers foaming agents specifically formulated for 
making preformed foam for usc in the production of cellular 
concrete. This specification provides the means for evaluating 
the performance of a specific foaming agent. Further 
information concerning these formulations and the procedures 
for using them is available h m  foam manufacturers. 

2.4-Aggregates 
Low-density cellular concrete Fay- ig lude  lightweigh? 

<- - - .-.-- r e n t &  such as~ermicul~teor Srlite'meeting the require- 
ments of WM ~-332-6@6_ 11 to lower the slump to 
achieve steepcr rpof slopcs, and to maintain moisture in dry 
climates. Wilson (1981) provides additional information on 
the use of lightweight aggregates used in cellular concrete. 
Any proposed aggregates should be tested for physical 
properties, pumpability, and compatibility in trial mixtures. 

2.5--Admixtures 
2.5.1 Chemical admixtures-Ch,"~~ql~ad@x~ures. such - ----- 

as &terIredu~jnn-gl@@~4 and-- accelerated, are used 
with cellular concretes. Water-reducing admixtures can improve 
compressive strength for special mixtures or applications. 
Hot water, high-early-strength (Type UI or HE) cement, and 
chemical accelerators can be used singly or in combination 

Fig. 2.1-Diluting foam cottcentrate in water (click on pic- 
tlve to view video). 

Fig. 2.2--Metering preformed foam into cement-wafer slurry 
(click on picture lo view video). 

to accelerate settlng. Accelerators containing chloride ions 
should not be usedin cellularconcrete placed in  contact wlth 
steel. c,@&~I admixtures should conform to ASTM C 4_94 
and be used at dosages recommended by the manufacturer or 
determined by trial mixtures. 

Not all chemical admixtures are compatible for use In 
foamed cellular concrete. Individual manufacturers of foam 
concentate should be contacted for information about the 
compatibility of specific admixtures with their foam 
concentrates, and trial batches should be used to determine 
h e  resulting mixture characteristics. 

2.5.2 Susnlementarv cemenhtiow materials-In the . . __ . - -  
production .- -. - - ~  of - cellular cbncrete, ~up~~~~~~t~..cementitioud 

@a&alssuch as fly asB:silic~-fumx tiigh=i&ity] - - - ~  .-,-. ~ 

m@kaolb or ground-granulated-blast7hrnace .~-- slag. (slab, 
cement)-are incl~ded~Ediice~bleedingZnd segr~gation.and..; 

no~huease s t r e n g t h : ~ r i a 1 ~ ~ ~ ~ 3 h 0 u ~ e  used to confirm 
the compatibility of the selected foam concentrate with other 
admixtures, and to help determine the p r o p  admixture 
dosages and resulting physical properties. Various mineral 
admixtures may differ considerably in compadion, fineness, 
and other properties. The user shouId review major fly ash 
properties-loss on ignition (LOI), cementing activity, and 
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Fig. 2.3-Zjpicalfiber types. 

Fig. 2.4-Fibers in cellular concrete. 

water demand of the fly ash-before including fly ash in a 
low-density cellular concrcte mixture.-The,first of these 
properties (L01) is addressed in A ~ M - C  618. A'fly ash with 
a high LO1 (carbon content) may adversely affect the 
preformed foam by causing an increase in density and loss of 
yield. If cementing activity is low, the concrete may set too 
slowly, resulting in a lower strength and a higherdensicy. High 
water demand may require that the water-cementitious material 
ratio (wlcm) be adjusted to achieve the desired sb-ength. 

2.6-Nonstandard materials 
Special cemenls, supplementary cementitious materials, 

and aggregates may be included as nonstandard materials. 
Some mine-fill applications may use local materials as 
aggregates or fillers in lowdensity cellular concrete to extend 
the mixture when transportation of materials to remote areas is 
difficult. The user should pretest nonstandard mixtures for 
proper development of the desired fill properties. 

2.7-Fiber reinforcement 
Low-density cellular concrete may include commercially 

G&ble:fibeG~such as nylon, polypropylene, polyester. 
and alkali-resistant glass, as reinforcing materials (Fig. 2.3). 
The choice of fiber type depends on performance rquire- 
ments. Cellular concrete's flexural and tensile strength, 

Fig. 3.1-Measuring as-cast density (click on picrure ro 
vie10 video). 

impact resistance, fatigue limit, energy absorption, and 
spalling resistance can be enhanced through the use of fibers 
that are known to be sufficiently durable under the expected 
service conditions. Zollo and Hays (1998) address the 
material and engineering properties of fiber-reinforced 
cellular concrete. Fibers can also help control plastic 
shrinkage cracking (Fig. 2.4). 

CHAPTER 3--PHYSICAL PROPERTIES 
3.1-As-cast density 

The.a.sattdMsity at the point of placement should be 
determined by calculating the density of samples using a 
&8iier of E o w ~ ~ o l u m m d  em>Fweight; s prescribed 
in applicable stxtions ofySTh4 -_ C i ~ i F i g l . l [  -- Monitoring 
the ascast density of the cellular concrete is an imponant 
jobsite q u a ~ i $ ~ &  toG5Cfor controlling the uniformity 
and density of the mixtureat the point of placement. Procedures 
for sampling and testing hardened insulating cellular 
concrete are given in ASTM C 513. 

3.2-Oven-dry density 
6vendryryrydeisi@, evaluated using ~e-7-i C4951 

determines the unit weight used to define lowdensity 
ccllular concrete, which by definition has a maximum oven- 
dry density of 50 lb/$ (800 kg/m3). 

3.3--Compressive strength 
The r~Gtionship~tween~comp~ive greregthliand c a t  

dC"nsity is m important ~fidi~at?~_of-the*i@of cellular 
concrete (Kcarsley and Wainwright 2002b). The csgrnIsi% 
stE@$@of cellular concrete should be evaluated in accordance 
with A s ~ C  796 and (3951 Compressive strength ~~9 
ihould nZbCoTen-&ed! When it is necessary to determine 
oven-dry density, it is necessary to make companion specimens 
for this test in addition to those specimens for compressive 
strength testing. The u ~ s h 5 ~ I ~ l e l a t e m s s i v e  strenith -- -- 
fid-theGen-dry-densiF0f C e l l i i ~ - 3 G n & ~ ~ a s  indicated-in7 
~ a b G X l ? ~ a b l e  3.1 is a guideline only, based on Type I 
cement, no cement substitution, and using local materials. 
The user should test specific local materials to determine 
these propertiesL 

For g/eotechnical applications, the cmensi t i ty  of the 
material is usually the most significantjifo&rt<and is moTe 
important than bearing capacity (unconfined compressi;L 
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Table 3.1-Possible ranges of compressive --- 
strength and modulus of elasticity versus 
ovendry density for cellular concrete In 
roof deck applications 

f l  

0s 

m rn u, sr, e 70 so w IOU rro 13 

fig. 3.2-Drying shrinkage versus air-dr)' shrinkage ( I  in 
= 25.4 mm; I l b / '  = 16.0 kg/m3). 

Table 3.2-Physical properties for geotechnical 
(Engineered Fill 2001) 

w g s ) .  As a result, these densities and compressive 
strengths are lower than those for roof deck applications 
(Table 3.2). Xf standard materials are used, the density of the 
low-density cellular concrete has properties that fall within 
ranges spccif~ed by the manufacturer of the foam concentrate. 
If nonstandard materials are used. special test batches may 
be required to confirm specific properties. To define the 
general relationship between cast density and compressive 
strength for specific applications, one manufacturer has 
divided the cast density into convenient ranges. 

Because the need for controlled low-density fill is usually 
the main reason for using lowdensity cellular concrete, 
compressive strengths and ultimate bearing capacities 
require only minimum values. For specialized low-density 
cellular concrete geotechnical applications, other physical 
properties may be required. 

Cellular concrete with a compressive strength below 70 psi 
(0.48 MPa) has proven satisfactory for special application. 
such as pipe and wall insulation, tunnel and mine fills, 
energy absorption or shock mitigation, and backfills in sewer 
and highway construction per ACI SP-29 (ACI Committees 
213 and 523 1971). 

3.4--Drying shrinkage 
Drying shrinkage is not usually critical in cellular concrete 

used for roof deck insulation or geotechnical applications. 
The reason for this is that when cellular concrete is used to 
insulate roof decks, it is not considered to contribute structur- 
ally; and when it is used in g&&&ii i~a l  applications, any 
~ i i ~ g ~ C ~ ~ t h o 7  it might underg6~~eS~otsig~ficantly 

~reciuce~b'ezfing- capady.  DryingGhTink-e--is typically 
~~O~~,O~%after-6-month~?1t-5O%~relati~humi&ty and 
73 "F (23 "C), and increases with decreasing density. Some 
of the effects of drying shrinkage can be mitigated by adding 

Fig. 3.3-Typical base-sheet nail. 

fibers to the mixture (Section 2.7). Figure 3.2 relates drying 
shrinkage at 56 days to the air-dry density of cellular 
concrete (ASTM C 157). 

3.5-Thhermal-expansion 
The coefficient of.thermmibh for cellular concrete 

v d e s  directly with density, and is typically 5.0 to 7.0 x 1 o4 
per O F  (9.0 to 12.6 x 1 0-6 per "C) as evaluated using a linear 
thermal expansion test with strain gauges. The designer 
should consider thermal expansion in applications with 
significant variation in placing temperatures, operating 
temperatures, or bath. These conditions could occur in nppli- 
cationssuch as roof decks, power plants, ovens, and steam lines. 

3.6-Walkability 
Walkability. a- tcrrn developed todessfibe the dliili6 3 

(low-de3sity concre5-to sustain-normal construction-foot 
trafficwithoutdamage, is best judged by examining surface 
distress. Walkability improves with increased density. When 
heavy construction traffic is expected (such as from wheel- 
barrows, scaffolds, material storage, or pathways), the 
surface of the roof deck should be protected with wooden 
boards or by a similar method. 

3.7-Mechanical attachment 
For roof deck applications, the roofing base sheet should 

be mechanically attached to the low-density cellular 
concrete roof deck using specifically designed nails or 
screws (Fig. 3.3). Fastening within 2 to 7 days of concrete 
placement is possible if the fastener can be installed without 
shattering or spalling the cellular concrete and if an installed 
fastener has a minimum specified withdrawal resistance of 
40 Ib (180 N), which is consistent with required wind-uplift 
resistance and typical nailing patterns (such as three rows, 
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Notionol Bureau of Standards owe 

f 
fat No-fines gravel and IlgHweigM 

10 1.442 OOPIeOde c o w e t e  

Unkot tdichigan tests 

s/na 2 m i o  u'o I& . ' 120 I& 
k u / d  40D 640 980 1280 1600 1920 2240 

DENSITY (OVEN DRY 1 

THERMAL CONDUCTIVIW VERSUS OVEN-DRY DENSlN 

fig. 3.4-Them1 conductivify vems oven-dry density 
(Narional Bureuu of Smdards 1955). 

uniformly spaced over the width of each base sheer, and 
using a nail spacing of 7-312 in. 1190 mm] in each row). 
Because no consensus standard exists, nailing patterns are 
generally qualified by product- and pattern-specific testing, 
and are published in evaluation-senice reports (ANSVSPRI 
FX-1-2001 2001). 

3.8-Thermal conductivity 
The thermal conductivity of cellular concrete should be 

measured using the guarded hot plate (ASTM C 177) or the 
heat flow meter (ASTM C 518) methods. A full-scale 
assembly is measured by a hot box apparatus (ASTM 
C 1363). Table 3.3 lists typical thermal conductivity values. 
These values follow the curve of Fig. 3.4, originally 
produced by the National Bureau of Standards (1955). 

3.9-Fire resistance 
The fire resistance of cellular concrete in a building 

system is determined by a fire test, during which the cellular 
concrete element must support its design load, remain within 
the temperature increase specified by the test standard, and 
withstand the transmission of flame or hot gasses per ASTM 
E 119. Information on the demonstrated fire resistance of 
slabs with cellular concrete and charts for estimating the fire 

resistance of various two-course roofs is available (Abrams 
and Gustaferro 1969; Gustafeno et al. 1970). 

Fire-resistance tests have been conducted on wall, floor, and 
roof assemblies of cellGliu concrete cast over concrete (precast 
or cast-in-place), galvanizcdsteel, and wood substrates. Some 
of these assemblies contain expanded polysryrene insulation 
board sandwiched within the cellular concrete. Recognized 
laboratories, such as Underwriters Laboratories, Inc., publish 
consmction details for the tested assemblies, including fire 
ratings in hours evaluated using ASTM E 1 19. 

Table 3.3--TyplcaI thermal conductivity values for 
oven-dry cellular concrete 

Oven-dry density Thermal conductivity, K 

0.91 0.13 
40 640 1.11 0.16 

800 1.36 0.20 

3.10-Permeability 
Generally, lowdensicy cellulnr conc@eh% @GCeeffiSiCiitl 

of -a6ilitjT&zthat i < c o & n t  -thmughouiuiik 10- 
d&nsifj-%ing+ (Kearsley and Wainwright 2001a). The 
coefficient of permeability is inversely related to the effective 
confining pressure on the sample. Because lowdensity 
cellular concrete is a rigid material rather than a yielding soil. 
its permeability is measured using a modified triaxial-type 
test including a confining pressure to prevent direct passage 
of water (short-circuiting) along the interface between the 
specimen and the confining membrane. A constant head 
should be-maintained during the test. Reported values range 
f r o d l  x to 1 x 10" m a s  (4 x lod to 4 x lo-' in.1~) 
( A m  D 2434);f--- C -- 

3.1 l-Freezlng-and-thawing resistance 
Frewing-and-thawing resistance of low-density cellular 

concrete is evaluated using Procedure B (rapid freezing and 
thawing) of ASTM C 666, with a modified cycling protocol 
involving a longer thawing period. This modification is 
necessary because the insulating properties of lowden'sity 
cellular concrete prevent rapid lowering and raising of the 
temperatures at the interior of the specimen, and thus prevent 
completion of a freezing-and-thawing cycle i; the originally 
prescribed maximum 4-hour time period. Lowdensity 
cellular concrete intended for exterior cxposure should have 
a relative dynamic modulus of elasticity Eat least 70% of its 
original value after 120 cycles when tested according to 
Procedure B of the modified ASTM C 666. Because the 
freezing-and-thawing resistance of low-density cellular 
concrete increases with increasing density, cellulj  concrete 
within 2 to 3 ft (0.6 to 1 rn) of a surface subjected to cycles 
of freezing and thawing while exposed to water must have a 
density of at least 36 1b/ft3 (575 kg/m3). MacDonald et al. 
(2004) provide an evaluation of the freezing-and-thawing 
pcrfonnance and testing of cellular concrete. 

CHAPTER 4--PROPORTIONING AND TESTING 
4.1-Proportloning 

Guidance for mixture proportioning is generally available 
from the manufacturer of foam concentrates. The mixture 
proportion specifies the range of proportions of the various 
ingredients needed to attain the desircd physical properties 
(density and compressive strengh). The user should test 
mixture proponions when nonstandard materials or special 
applications are involved. 

-Personal rnncspderuo from E L Bidwell, Uninnicy of  Illinois. D W i U  COT. 
of Arnuica. and report. "Frcac Thaw B u n g  dLow Denr~ty." Ehmizell Lighnvcighr 
Co~lcrere. Apr. 2. 1975. 



CAST-IN-PLACE LOW-DEI 

4.2-Ingredient compatibility 
Each ingredient that does not meet standard specifications 

for mixture compatibility should have the cellular concrete 
physical properties checked in actual mixtures according to 
ASTM C 796 and C 869. Cements may have significant 
strength variations within standard specification limits. Mill 
reports and test batches are useful for reviewing the product 
differcnccs between cement and fly ash sources. Kearsley 
and Wainwright (2002a) demonstrate how to optimizc fly 
ash content for strength. 

4.3--Cast density 
h & - l g - f E r d ~ - t h e p o i n t  of placemenJi~@c 

&mplst and most:cotj@ent test formTniEiiinx&e qualityi 
CafcafthetheplacedXm~ylinder specimens for compressive 
strength tests, usually measuring 3 x 6 in. (76 x 150 mm). 
should be cast at the same time that periodic density tests are 
performed. These samples should be covered and stored in a 
protected area for at least 24 hours before they are trans- 
ported to the testing laboratory for testing in accordance with 
ASTM C 796. 

4.4--Physical properties 
For standard mixtures made from standard materials, cast 

density determines the physical properties of the cellular 
concrete. It is not necessary to repeat the specialized tests of 
materials for each project. These specialized tests include 
permeability and freezing-and-thawing resistance; they may 
require up to 3 months to complete. Strength and density 
determinations are often sufficient. If unique applications or 
nonstandard materials are used, special tests may be 
required. A special test is one related to the performance of 
the material in the specialized application:. Legatski (1994) 
provides a detailed review of testing the properties of 
cellular concrete. 

CHAPTER SBATCHING, MIXING, PLACING, 
FINISHING, AND CURING 

5.1-Storage of materials 
All materials should be stored in a manner to prevent dete- 

rioration and contamination by foreign matter. 

YSITY CELLULAR CONCRETE 523.1 R-7 

In batch mixing, the mixer should be charged w~th mixture 
water and dry ingredients, followed by special adrnix=s 
and the prefonnedfoamLThe_ -density shpuldh '  
c- - - --- 
monitored at the point of pIacementtevery30 to_ 60 minute3 
based on consistency of results. Allowance should be made 
for any density changes that result from placing methods or 
conditions, such as pumping distances and extreme weather 
conditions. Ingredients should be added in the proper pmpr- 
tions and sequence during continuous mixing operations. This 
is necessary to ensure reasonable uniformity and achieve the 
req@@.ai:cast_de_~Sip-gIltth_ep>tof -.   la cement. -- - - -- - -- -- 

1 
&andard;concrete _mixing equipment is -normally ~oJ 

rg&ptable., $or low-density cellular concrete mixtures 
because the action of the mixer does not combine the in@- 
ents with the m m t  speed and miring a c t i ~ ~ g i h ~ & d  
addlCfi~iS~~kableebecause it properly combines the 

. . - J 

ingredients and blends the preformed foam rapidly and 
efficiently to produce a uniformly consistent lowdensity 
cellular concrete mixture. Other mixers and processes that - --- --7 
produce uniform mixtures includ6high-shear L . mixeg. .-- 

5.2-Batchlng 
Materials for low~ensity-celluI_ar_arconcrete are typically 

--.L - 
~~and-batehe&msite,-directly into a speciili2J 

(mFer:~;Tbe cement, fly ash, and othcr &y=rnatexialszare, 
~~~~ratc;d~&;aniL%~&i-X~.iSmZte-i-~.~ 
Thepefomed foamis:iile.~>nto the mixture through a cali- 
brated nozzle. The accuracy of each batching device is critical 
to the final mixture density and its subsequent reproducibility. 
Each batching device (scales, water meter, foam-generating 
nozzle) should be calibrated befom starting a project, and 
during a project if there is a reason to believe it is necessary. 

5.3-Mixing__- 
~ c h ~ i ~ ~ l l ~ m i x i ~ c e l l u l a r  concrete produces a uniform 

distribution of materials with a suitable consistency at the 
specified ascast dcnsity. ~ x ~ s i ~ ~ ~ h % & s h o ~ h ~  
~viidedihs it may cause changes in dcnsity and consistency. 

5.4-Placing 
Cellulm concrete should be placed by ~ - e i e & t t  -.-- 7--- 

@p~a.peristalbc~&mp._The p u r n p s e  should be large 
enough in diameter (~sua l l f2 -Ti i~215-g  1 to 64 mm]) to 
ensure uniform delivery of cellular concrete at the point of 
placement without damage to the structure-or substrate. 
Low-density ~ e 1 l v l a r ~ o n c ~ ~ ~ ~ a n ~ b e - ~ u m ~  
&~c~.(over-1500-~-~460-m]~~his is a major advantage 
for low-density cellular concrete over other materials and 
placing methods, and is important on large, congested 
projects with difficult access. 

5.SFinishing 
For roof deck applications, cellular concrete should be 

finished to the slope and thickness specified on the project 
drawings. A minimum slope for proper roof drainage is 2% 
(equivalent to 111 inJft [21 mmfm]). It is possible to place 
this material on steeper slopes. The cellular concrete surface 
is usually finished with a darby or screeded to the specified 
slope (Fig. 5.1). The surface should be smooth and free from 
ridges, projections, and depressions that might adversely 
affect the roofing membrane. 

For~eotcZhnicaJ applications,lll~thi~ses-mnging-, 
( f r M 2  t6P fi-0.6 to 1.2 m) are typical. The lift thickness i e  
job-specific and related to the project layout and casting 
procedure. A greater lift thickness is acceptable for specific 
job conditions. The &%of-hyd=r .n-de~eloped within the 
mass, the c@jtL%iZll&nSit$, thG%%iG-ntyt, and the 
&Gent temperaturralFiiiflE-b-e--lift thiCkTess1 -- - -- --- 
Thinner castings reduce the heat buildup from hydration of -- - -- 
the cernen1.c-&bk to cast material in a formed & 

q i t h i K l Y  2-houzs to op~itrmananun&turbed settid. In 
general, lowdensity cellular concrete should be cast t&fiFd 
~ @ ~ d w i t h ~ ~ l ~ ~ f f 0 1 ~ ( 0 . 0 3  m). It i s m @ s I Z  
=@fy i ~ ~ ~ @ & ? f i n ~ a & .  A darby finish is ac~ptable 
for the final lift. 
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Fig. 5.1-Typical mof deck cmss sections. 

5 - M u r i n g  --- 
WS-ng or use.0f.a curinggqmund_is advisable foy 6T-d GkaPP ,.+.---- - - 

 catt tons-when-rapid-drying is-antic'tpted.~ 
-_A- 

Curing compounds should be compatible with the find 
roofing system. Traffic shonld not be permitted on freshly 
placed cellular concrete roof decks until adequate walkability 
(Section 3.6) is demonstrated. Check with the manufacturer of 
foaming agent for specific recommendations to ensure 
compatibility with subsequent roofing membrane material. 

5.7-Placement in cold weather conditions 
When ambient temperatures J~efo#r3~2r~P~O "C) are 

predicted within 8 hours after placement dal precautto~s 
should be taken, including the use of Type LU (high early- 
strength) cement or Type I cement with heated mixing water 
to increase the initial internal temperatun: of the concrete 
and accelerate the setting time. Because of the relatively high 
cement content and insulation properties of cellular concrete, 
these precautions are usually adequale. Cellular concrete 
should not be mixed or placed during freezing weather, rain, 
or snow, or when standing water, snow, or ice is present on 
the deck. The foaming agent manufacturer should be consulted 
for specitic cold weather placement ~commendations. 

types include corrugated or fluted steel, structural concrete, 
and wood. 
6.1.1 Steel--Casting cellular concrete against permanent. 

uncoated structural metal formwork is not good concrete 
construction practice. Steel embedded in cellular concrete 
should be protected from corrosion in a manner consistent 
with its service environment (refer to ACI 222R). 

Corrugated or fluted steel deck should be galvanized, 
coated, or both to meet the requirements of ASTM A 653. 
Steel decks are designed for gravity loads by selecting an 
appropriate steel gauge and deck profile, depending on the 
load and the span. The deck should be attached to the 
framing by welds or mechanical fasteners according to the 
deck manufacturer's recommendations and as required to 
resist the specified loadings, as determined by the designer 
with due consideration to diaphragm strength, uplift, and 
othcr suuctural design requirements. The steel sheets should 
bc vented, with bottom slots having an open area of at least 
0.5% of the plan area (Fig. 6.1). Side-lap embossments 
improve bond, which is important under seismic loading and 
wind uplift. 
6.1.2 Strncntruf concrete-A structural concrete base for 

cellular concrete (Fig. 6.2), whether cast-in-place or precast, 
may require venting for moisture relief that can be achieved 

5.8-Placement in hot weather conditions 
When expecting ambient temperarures 8@me,84"F with unsealed joints between precast strucn~ral concrete 

(38 "C) during casting, the following m r w b  elements or by venting (refer to Fig. 6.3). 

should be considered: 6.13 Wood-Cellular concrete is cast over structural 

~ ~ 6 E f ~ ~ d a ~ ~ ~ w i l l  avoid the heat of the day; wood roof decks to produce the proper slope for drainage . Yem,-,,_cgW -mliee-aePregaBmay be used as an and for thermd insulation (Fig. 6.4). A waterproof 

additive to maintain moisture in the mixture; membrane, such as an asphalt-saturated felt, should be - mer reinforcement may be incorporated in the mixture securely fastened to the wooden deck with the edges sealed 

to minimize plastic-shrinkage cracking; before the cellular concrete fill is placed. 

The roof deck may beGZsS--JyYf~i~g after 
casting; and 6.2-Roofing readiness 
The roofing mcmbrane may be installed as soon as thc A roof membrane can generally be installed 2 to 5 days 

after a cellular concrete roof deck has been cast if the mois- moisture content is deemed acceptable for the roofing 
turc content is deemed to be acceptable for roofmg application. The installation may begin as soon as 2 days 

after casting. membrane application. The surface hardness of the cellular 
concrete should be adequate to withstand foot traffic and 

The foaming agent manufacturer should be consulted for 
other light roofing operations without damage. The screeded specific hot weather application recommendations. 
surface of the cellular concrete should be smooth and free 

CHAPTER GDESIGN CONSIDERATIONS from ridges or depressions that would adversely affect the 

FOR ROOF DECKS integrity of the roofing membrane. Ridges should be scraped 
6.1-Form svstems flat. Roofing base sheets are commonly attached to the roof 

A common ~pplication of cellular concrete is as insulation deck by nailing. The roofing membrane is commonly 
for concrete roof deck fills. The cellular concrete is cast over attached to the base sheet by mopping or torch-heating. 
the structural deck system of the building. Typical deck Other roofing-attachment systems should be compatible with 
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Fig. 6. I-Casting cellular concrete over vented steel deck shrty over structural concrete deck,. 

~ E D O L ~ - I a M H L 4 1 a q  

- m u n m  m a  m rrru FZNWU 
ROOF DRPJM mmnrerr SUrpoRT CURB 

I _  1 

8J-m~- Z m  rhn. romun om w- -b*r I /F.&& -LM, f P  I"* -* OW- --- \ 

Fig. 6.3-Tvpical roofing derails for cellular concrete roof decb. 
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Fig, 7-1--Cieotechn~cal applrcation under a bndge structure 
Fig. 6.4--Woodfmme roof deck substrate from below. with mechanically srabilized earth (MSE) comainmeni walk. 

the cellular concrete and with the substrate (the structure that 
provides the required wind uplift resistance). 

6.3--Load-carrying capacity 
Specific structural design requirements for cellular 

concrete depend on the type of substrate used The most 
common substrates are galvanized steel and precast or cast- 
in-place concrete. Although cellular concrete is not designed 
for composite action with the substrate, it provides additional 
stiffness. Designers should obtain information from 
substrate manufacturers regarding the ultimate flexural 
capacities and in-plane stiffness and strength characteristics 
of various systems. 

6.4--Expansion and contraction joints 
Cellul& concrete exhibits drying sh;inkag when placed 

in large monolithic placements such as roof decks. Because 
shrinkage of cellular concrete is much greater than its thermal 
expansion, expansion joints are generally not necessary. 
Expansion joints are required, however, in a cellularconcrete 
roof deck at expansion joints in the structural system, and at 
changes in the direction or type of substrate material. 

6.5-Relief of vapor pressure 
Under certain temperature conditions, moisture in cellular 

concrete or moisture intruding from external sources may 
cause undesirably high vapor pressure under roofing 
membranes covering a roof deck system. The vapor pressure 
can be reduced by postponing the application of the roofing 
membrane until the cellulllr concrete moisture content is at 
an acceptable level. A nailed base sheet, combined with 
perimeter venting at the intersection detail between the edge 
flashing and the counter-flashing, also helps reduce the 
vapor pressure. 

The rate of drying of cellular concrete is a function of 
placing conditions, density and thickness, substrate, venting, 
and environmental conditions. The overall roof deck system, 
building use, and climatic conditions should be evaluated 
before specific recommen&tions regarding venting arc 
made. This evaluation is especially important in re-roofing 
applicatio~is where dry portions of the existing roof 

Fig. 7.2--Geotechnical applicatiotz at bridge widening 
approach. 

membrane and insulation can be left in place and the cellular 
concrete cast over it. 

6.6-Standard roofing details 
For information on generally accepted roofing details 

(Fig. 6.3). refer to NRCA Roofing und Waferproofing Manual 
(The National Roofing Contractors Association 2001). 

CHAPTER 7-4EOTECHNICAL APPLICATIONS 
In most applications, the --of cellular 

c ~ n c r e t q j ~ i t S l ~ G & ~ ~ t h e r  advantages i n c l u d a  
pxcavation, (a requirement in some applications) a n d m a  
. c o ~ i ~ ~ & l e ~ & ~ ~ ~ a s ~ o m ~ ~ ~ i t h 3 m d ~ ~ d  CLSM2 

7.1--5ackflll 
Lowdensity cellular concrete placed around and next to 

structures such as 6 p ~ ~ b @ n t - a ~ d ~ G i i i i n ~ X d ~  
bGlai~g~w~~s~~nifi~antlY~~ducesestheedead~~oad overerpoor3 -- - 
G i l s ' ( ~ i ~ .  7.1 and 7.2). 

-=low-density cellular concrete@:itASssnTtm~ 
~ t i ~ e ~ l a t e r a l ~ ~ r c ~ a g a i n s t  the wall structure, as does 

-- 

standard granular b~kf i l l .  Bewuse lowdensity cellular 
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concrete is cernentitious, it@sai Eqaire compaion, and --- 
because it has low density,-52tlement is m i 6 a J .  

LlZidge a p p ~ c t z & a t i o n s  may-often be hm-10 to 40 f t j  
(3.0 to 1'2-ii~)m~ in heigh_t3 low-density fill that does 
not require compaction is often a prefemd alternative to 
heavy, compacted fill. _-- -_ __ - 

@osffthg fill thick~.6?s~f ccllular concrete Wuld bc 

P- (610 to 910 rnm) ib_usGlly 42 lblft3 (675 k g h  ) cellular 
7 6ettaadensity_of_31) lbIft~(480 kg/m3). The 6 7 2  to 3 ft 

concrete, which has excellent resistance to kezing and 
thawing and provides a solid base for an approach slab or 
pavement structure. 

7.2-Roadway bases 
Low-dcnsitv cellular concrete is often used for a 

aadwbXse-over-pi5FXoilJ The use of the material Fig. 7.3--Geotechnical roadway base at bridge approach. 
bkwen m_o.~ imuorta5t-when:raisin~T%izn% 
s t i p B m a d w a ~ - i ~ 1  and added wt-and-sealempni 
q ~ m e r n % 3 o r  the designer (Fig. 7.3). These designs 
ofien involve[toad=balmcifindbYo>&~c& 
Specific site conditions may require the development of 
hpeci:da7drainagee detaijs. 

When constructing a roadway over poor ~oil,~@kxtile2 
~ 5 ~ r a : 6 e ~ ~ l ~ . ~  after the excavation is complete. The 
low-density cellular concrete should be cast directly onto the 
geotertile fabric. ThisFabric-acts-as. a-tensionn ad., is 

~ ~ ~ j b j b f h " l ~ w - d e a ~ i ~ - ~ ~ l a r t o n c r e ~ , ~ ~ . ~ m  
a ~ - s e t t l - t o - 3 ~ - f t c f n i ) ?  

7.3-Pipeline and culvert fills 
Low-density cellular concrete is often a ~ ~ l p @ n ~ - f i f i ~  

~ u i ~ e l i n e ~ a ~ l i ~ t i ~ v ~ ~ ~ s ~ ~ ~ c o n t a i n m e n t  -fill _I -. * . . 
Gast a r y s  d ~ n a g e - s t m ~ r e ~ - t o ~ ~ r o ~ t d ~ ~ ~ p o r t  Fig. 7.Meorechnicalfil l  amund cd,,ert dr 
5tIi.liiIityrCompaction is not necessary as it would be with a bridge. 
grilnular fill. 
~~IV3RIapp1jcat io@ include c c o ~ ~ t Z S b ~ x ~ c i I l ~ r t 5 ,  
wented-or-pipe-~cctions,-qd~metaI~cUTV~~ysk3 
including multi-platc culverts of significant size (Fig. 7.4). 

Low-density cellular concrete reduces the dead weight on 
thc culvcrt. The cemcntitious nature of all CLSM mixtures 
provideqqsi~n c~ntroh which is an advantage over standard 
granular fills (hat erode when subjected to moving water. 
These mixtures may need to be evaluated for freezing-and- 
thawing res~stance. 

Placing loivdensity cellular concrete onbthsid-a of the -.+ 
c_ulvcrtsimultanT~s~minimizes eccentric loading. In add~t~on 
to supporting the culvert from below, the lowdensity cellular 
concrete cast around thse drainage structures provides lateral 
support because compaction is not necessary. 

7.4--Void fills 
Low-density cellular concrete is commonly uscd as a void 

fill when the reduction of dead load is critical. It is also 
applicable to mass suuctures where access may be limited 
and flowability is important. Void-fill applications include 

@$line- a b a n d o d ,  filling arouncL-~~avati~,G-Ular: 
s p ~ f ~ ~ b = s ~ 1 i n e d p i ~ .  and,smtures- that ire~ 

'\ crbtabandoned.ratha~thandemoIished(Fig. 7.5). 

Fig. 7.LFilling abandoned swimming pool with low-density 
concrete. 

Because every void-fill application is unique, each one 
should be examined for special conditions. To contain the 
easy-flowing low-density cellular concrete, t hee i r e - f i l b  

r ~ s b o u l d - b e - s e a l s  including pipes, drains, and structural 
discontinuities S c h  as holes in walls or under footings. Lift 
heights for void fills may be greater than normal if the low- 
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Fig. 7.6-Ellling abandoned undergmund fuel- or oil-storaxe 
tank with cellular concrete (click on picture to view video). 

fig. 7.7--Cellular concrete as wall fill with stay-in-place form. 

density cellular concrete can be reasonably contained by 
earth, forms, or a structure. 

7.5-Tank fills 
An acceptable abandonment alternative to the excavation 

nnd removal of underground fuel- or oil-storage tanks 
required by many agencies is a lowdensity cellular concrete 
tank fill (Fig. 7.6). Federal regulations refer to lowdensity 
cellular concrete fills as an "inert substance." 

7.6-Insulation and Isolation fills 
The discrete air-cell structure within the cementitious 

matrix of low-density cellular concrete provides thcrrnal- 
insulation and physical shock-mitigation properties to this 
material for applications such as walls (Fig. 7.7). roofs. nnd 
otbcr similar structures. Giannakou and Jones (2004) 
describe the use of cellular concrete to thermally insulate 
foi~ndatio~~s and slabs. 

CHAPTER &REFERENCES 
8.1-Referenced standards and reports 

The standards and reports listed below were the latest 
editions at the time this document was prepared. Since 
frequent revisions occur with some of these documents, the 
reader is advised to contact the appropriate sponsoring group 
for reference to the latest version 
American Concrete Imritute 
222R Protection of Metals in Concrete Against 

Corrosion 
229R Conholled LowStrength Materials 

ASTM I n r e m t i o ~ l  
A 653 Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process 

C 150 Specification for Portland Cement 
C 157 Test Method for kngth  Change of Hardened 

Hydraulic-Cement Mortar and Concrete 
Test Method for SteadyState Heat Flux 
Measmments and Thermal Transmission Prop- 
erties by Means of the Guarded Hot-Plate 
Apparatus 
Specification for Lightweight Aggregates for 
lnsul~ting Concrete 
Specification for Chemical Admixhues for 
Concrete 
Tcst Method for Compressive Strength of 
Lightweight Insulating Concrete 
Test Method for Securing, Preparing, 
Obtaining and Testing Specimens of Hardened 
Lightweight Insulating Concrete for Compres- 
sive Strength 
Test Method for Steady-State Heat Flux 
hleasurements and Thermal Transmission 
Properties by Means of the Heat Flow Meter 
Apparatus 
Specification for Blended Hydraulic Cements 
~pecification for Coal Fly - ~ s h  and Raw or 
Calcined Natural Pozzolan for Use in Concrete 
Test Method for Resistance of Concrete to 
Rapid Freezing and Thawing 
Test Method for Foaming Agents for Use in 
Producing Cellular Concrete Using Preformed 
Foam 
Specification for Foaming Agents Used in 
Making Preformed Foam for Cellular Concrete 
Specification for Ground Granulated Blast- 
Fumace Slag for Use in Concrete and Mortars 
Performance Specification for Hydraulic 
Cement 
Specification for Silica Fume Used in Cemen- 
titious Mixtures 
Test Method for Thermal Performance of 
Building Materials and Envelope Assemblies 
by Means of a Hot Box Apparatus 
Test Method for Permeability of Granular 
Soils (Constant Head) 
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E 119 Test Methods for Fire Tests of Building 
Conskuction and Materials 

The above publications may be obtained from: 

American Concrete Institute 
58800 Country Club Drive 
Farmington Hills, MI 4833 1 
www.concrete.org 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken. PA 19428-2959 
www.astm.org 
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APPENDIX E 
 

RESPONSE TO CALTRANS REVIEW COMMENTS  
AND 

CALTRANS REVIEW COMMENTS DATED January 23, 2009 
 
 

Retaining Walls RW1300 and RW1299 

navas
Text Box



 

April 17, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments dated March 26, 2009 

(2nd Submittal) 
Foundation Report 

  Retaining Walls RW 1300 (PM R0.917-1.12) and  
RW 1299 (PM R1.11-1.12) 
Precast Walls with Lightweight Fill 
West County Connector Project 
I-405/SR22 HOV Connector Segment   
12-ORA-22, EA: 071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated November 12, 2008 (revised February 18, 2009) 
GDC Project No. I-436 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 
 
1. Include calculations and/or text referring to overturning and sliding in 

appendix D-4.  
 
As discussed with Sharid Amiri, since this is a large embankment rather than a 
prismatic wall, static and seismic stability was analyzed using a slope stability 
analysis. 
 
2. Explain why settlement monitoring is not shown on the plans? 
 
A note will be indicated on the plan that settlement monitoring is required, and 
station and offset of each settlement monument and other details are included in 
the SSPs, and have been tabulated in the report. 
 
3. LOTB must have the name of Caltrans OSFP liaison engineer and the 

corresponding info, revise accordingly. (Refer to Caltrans Email 
correspondence on March 13th, 2009)  

 
The requested change has been made in the revised logs. 
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4. LOTBs must have the subsurface conditions Profile and the Plan both 

included on the same sheet. (Refer to Caltrans Email correspondence on 
March 13th, 2009) 

 
The requested change has been made in the revised logs. 
 
 
5. Reconfigure Appendix C, D, and E.  They are placed upside down as the 

hard copies. 
 
This has been corrected in the revised report. 
  
6. Is settlement calculation based on direct (consolidation test) or indirect 

(correlation) method? Explain and justify your response. 
 
Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.   
 
7. Explain in detail and provide backup information as to how the strength 

parameters were found for the lightweight fill and the native materials for 
slope stability? 

 
Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Laboratory test results are included in 
Appendix B.  Undrained shear strengths were obtained from the interpreted CPT 
data which uses Su  =  Qc / Nk   in which: 
 
Su  = undrained shear strength, ksf 
Qc  =  cone tip resistance, tsf, and 
Nk   =  15. 
 
Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  For granular soils below water table, 
correlations with penetration resistance (SPT, CPT) were used for drained friction 
angles. 
 
For the lightweight fill, we analyzed as a cohesive material using undrained shear 
strength equal to ½ of the compressive strength of the material.  Per 
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ACI 523.1R-06 (report Appendix C), minimum compressive strength is 40 psi for 
cellular concrete with 30 pcf unit weight, giving a cohesion of 20 psi or about 3 ksf 
for the 30 pcf unit weight lightweight fill.  Actual specified minimum compressive 
strength is 60 pci for the 30 pcf material, and 125 psi for the upper 42 pcf 
material, so our shear strength values for slope stability are conservative. 
 
8. Explain why and how the cohesion intercept has been modified for seismic 

stability for the native material CL layer and not the other CL layers? 
Elaborate.   

 
For the very stiff native clays (Layer 1) we used ultimate (post-peak) shear strength 
from drained direct shear tests, which is the worst case for static (long term) loads.   
 
For dynamic (rapid) loading drained conditions do not strictly apply, and shear 
strengths are likely to fall between the peak drained values and the undrained shear 
strength.  For dynamic loading, we used peak value of drained strength since it 
gives a lower factor of safety than using the undrained strength for the very stiff 
clays. 
 
For the medium stiff to stiff (Layer 2) clays, undrained shear strength was 
determined to be more critical for both static and dynamic cases than using the 
drained shear strength parameters derived from direct shear tests, so we used 
undrained shear strength for both static and seismic analysis. 
 
 
9. Define all acronyms in the CPT liquefaction spreadsheet. 
 
Each column in the table has the description of acronyms. The acronyms are listed 
as follows: 
 

 NCEER=National Council for Earthquake Engineering Research 
 NSF=National Science Foundation 
 GWT=Ground Water Table 
 t=total unit weight 
 Meq=earthquake magnitude 
 Amax=peak ground acceleration 
 Zw=groundwater depth during test 
 Zwd=groundwater depth for design 
 CSR=Cyclic Stress Ration 
 v=total overburden stress 
 'v=total overburden stress 
 rd=Shear Stress Reduction coefficient 
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 FS=factor of safety against liquefaction 
 CRR7.5=Cyclic resistance ratio for Magnitude 7.5 
 MSF=Magnitude Scaling Factor 
 K=Correction for high overburden stress 
 K=Correction factor for sloping ground 
 CPT=Cone Penetration Test 
 SPT=Standard Penetration Test 
 qt-avg=Average CPT tip resistance 
 fs-avg=Average CPT sleeve friction 
 Rf-avg=Average CPT friction ratio 
 N60=Equivalent SPT blowcount for 60% efficient hammer 
 Ic=CPT soil behavior type index 
 Kc=Fines correction factor 
 qc1Ncs=Fines and overburden corrected CPT tip resistance 
 Ncorr=SPT blowcount correction for residual strength 
 (N1)60CS=Fines and overburden corrected SPT blowcount 
 Sr=Residual undrained shear strength 
 c=cyclic shear strain 
 v=Volumetric Strain 
 Si=Layer settlement 

 
10. Provide a summary both in text and tabulated form the magnitude of 

immediate and consolidation settlement and time duration, location, and 
how it will impact the performance of the subject wall. 

 
The tabulated summary is provided as Table 5 and addressed in the text. 
 
 

11.  Settlement of the pavement does not belong to the subject report and 
ought to be discussed in the Geotechnical Design Report (GDR).  

 
This is removed and referenced to the GDR. 
 

12 Section 4.4.9.9 belongs to the GDR and not the subject report. 
 
This is removed and referenced to the GDR. 
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13. How are you planning to incorporate Section 4.4.9.9 into project plans, as 
related to the over-excavation depth, etc…? 
 

The overexcavation is indicated in the construction details, Sheet C-57.   
 

14. Plans do not show areas associated with the subject wall (areas 1 through 
4), explain? 

 
The areas are “geotechnical” areas, where different depths of foundation are 
required.  The required depth is reflected in the top of leveling pad elevations for 
the walls. 
 

15. Why the info in section 4.4.8 is not incorporated into the project plans? 
Explain. 

 
The key width is reflected in the typical sections on the retaining wall plans. 
 
 

16. Explain the impact of the anticipated settlement on the buried utilities if 
any. 
 

No significant utilities have been identified below the wall.  The civil / structural 
engineer may utilize our settlement estimates to evaluate any potential impacts to 
utilities. 
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The following attachment completes our response: 
 
Attachment 1  Caltrans Comments dated March 26, 2009 
 
  
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 450-2100. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 R1.11           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 1299   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0073

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1300 (PM R.0917-1.12) and RW1299 (PM R1.11-
1.12) Precast Walls with Lightweight Fill, West County Connector Project, I-405/SR-22 
HOV Connector Segment, 12-ORA-22, EA: 071621, Orange County, California”, prepared 
by Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on 
February 26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW1300 and RW1299, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated November 12, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

  
We have the following comments: 

 
1. Include calculation and/or text referring to the overturning and sliding in Appendix D-4. 
2. Explain why the settlement monitoring information is not shown on the project plans? 
3. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
4. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
5. Reconfigure Appendix C, D and E. They are placed upside down as hard copies. 
6. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
7. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
8. Explain why and how the cohesion intercept has been modified for seismic stability for the 

native material CL layer and not for the other CL layers? Elaborate.  
9. Define all acronyms in the CPT liquefaction spread sheet. 



10. Provide a summary both in text and tabulated form of the magnitude of immediate and 
consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 

11. Settlement of the pavement does not belong to the subject report and ought to be discussed 
in the Geotechnical Design Report. (GDR) 

12. Section 4.4.9.9 belongs to the GDR and not the subject report. 
13. How are you planning to incorporate Section 4.4.9.9 into project plans, as related to the 

over-excavation depth, etc…?   
14. Plans do not show areas associated with the subject wall (areas 1 through 4), explain. 
15. Why the info in section 4.4.8 is not incorporated into the project plans? Explain.  
16. Explain the impact of the anticipated settlement on the buried utilities if any.  

 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 R0.917           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 1300   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0074

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1300 (PM R.0917-1.12) and RW1299 (PM R1.11-
1.12) Precast Walls with Lightweight Fill, West County Connector Project, I-405/SR-22 
HOV Connector Segment, 12-ORA-22, EA: 071621, Orange County, California”, prepared 
by Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on 
February 26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW1300 and RW1299, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated November 12, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

  
We have the following comments: 

 
1. Include calculation and/or text referring to the overturning and sliding in Appendix D-4. 
2. Explain why the settlement monitoring information is not shown on the project plans? 
3. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
4. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
5. Reconfigure Appendix C, D and E. They are placed upside down as hard copies. 
6. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
7. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
8. Explain why and how the cohesion intercept has been modified for seismic stability for the 

native material CL layer and not for the other CL layers? Elaborate.  
9. Define all acronyms in the CPT liquefaction spread sheet. 



10. Provide a summary both in text and tabulated form of the magnitude of immediate and 
consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 

11. Settlement of the pavement does not belong to the subject report and ought to be discussed 
in the Geotechnical Design Report. (GDR) 

12. Section 4.4.9.9 belongs to the GDR and not the subject report. 
13. How are you planning to incorporate Section 4.4.9.9 into project plans, as related to the 

over-excavation depth, etc…?   
14. Plans do not show areas associated with the subject wall (areas 1 through 4), explain. 
15. Why the info in section 4.4.8 is not incorporated into the project plans? Explain.  
16. Explain the impact of the anticipated settlement on the buried utilities if any.  

 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



 

February 18, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments 

Foundation Report 
  Retaining Walls  R1300 and RW1299 
  Precast Walls with  Lightweight Fill 
  West County Connector Project 

12-ORA-22PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 23, 2008 
GDC Project No. I-36 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 
 
1. Check the post mile for the subject structures and confirm its accuracy.   
 
Checked per GP. 
 
2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.   
 
The requested change has been made in the revised report Section 1.3.1. 
 
3. Include a Figure describing Site Location Map in Section 1.   
 
The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 
 
4. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”  
 
The requested change has been made in the revised report. 
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5. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   
 
The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table.   
 
6. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  
 
We have modified the Table in Section 2.2.  A complete description of the tests, 
their purpose, and ASTM / CT test numbers are included in Appendix B.  The 
reader is also referred to Appendix B in Section 2.2.   
 
7. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.  
 
The Exploration Location Plan (Figure 2) is included in Figures at the end of 
report, and is referenced in Section 2.1. 
 
8. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   
 
The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 
 
9. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per previous comment.   
 
Refer to our response to Comment 8. 
 
10. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 
 
The requested change has been made in the revised report. 
 
11. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?    
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The requested information is included in Section 3.4.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The text of the report has been revised 
to Reference CDC. 
 
12. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.  
 
The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.5. 
 
13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.   
 
The graphic soil profile is included in Figure 5 at 11x17” size at the end of the 
report and is referenced in Section 3.3. 
 
14. Include backup data for the Corrosion in the Appendix.  
 
Corrosion test results are presented in Section B.9 of Appendix B (Table B-2 ). 
 
15. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
calculations shown in the spread sheets in the subject report.  
 
The requested items are submitted along with the revised report. 
 
16. Provide the slope stability using SLIDE program, provide the input and 
output files.  
 
GDC does not currently possess the SLIDE software.  We have used PCSTABL5M, 
which is well documented and widely used software for slope stability analysis.  We 
have ordered the SLIDE program for future projects, to meet Caltrans 
requirements. 
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17. Appendix D-4 is left blank and does not contain any information. Please 
explain.   
 
The appropriate calculations are provided.  
 
18. Calculations are not performed specific to each wall structure, revise 
accordingly.   
 
Calculations are included in the new package. 
 
 
The following is attached and completes our response: 
 
Attachment 1  Caltrans Comments dated January 23, 2009 
 
 
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
Distribution: Addressee (1 electronic PDF file via e-mail) 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 23, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: November 12, 2008     Retaining Wall 1299   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 1299

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1300 and RW1299 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
November 12, 2008. 
 
We have the following comments: 

 
1. Check the post mile for the subject structures and confirm its accuracy. 
2.  Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
3. Include a Figure describing Project Location Map in Section 1 
4. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
5. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

6. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

7. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

8. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

9. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

10. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

11. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



12. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

14. Include backup data for the Corrosion in the Appendix. 
15. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

16. Provide the slope stability using SLIDE program. 
17. Appendix D-4 is left blank and does not contain any information, explain. 
18. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: November 12, 2008     Retaining Wall 1300   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 1300

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1300 and RW1299 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
November 12, 2008. 
 
We have the following comments: 

 
1. Check the post mile for the subject structures and confirm its accuracy. 
2.  Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
3. Include a Figure describing Project Location Map in Section 1 
4. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
5. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

6. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

7. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

8. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

9. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

10. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

11. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



12. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

14. Include backup data for the Corrosion in the Appendix. 
15. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

16. Provide the slope stability using SLIDE program. 
17. Appendix D-4 is left blank and does not contain any information, explain. 
18. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 
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October 31, 2008 
(Revised February 18, 2009 and April 17, 2009) 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
 
Subject: Foundation Report 

Retaining Walls RW1325 and RW1326 
  Precast Walls with Lightweight Fill 

West County Connector Project 
  I-405/SR-22 HOV Connector Segment 

12-ORA-22-PM 20.91 – 21.03, EA 12-071621 
Orange County, California 

  GDC Project No. I-436 
 

Dear Mohsen: 
 
We are transmitting with this letter eight copies of our Foundation Report for the 
proposed Precast Walls RW1325 and RW1326 with Lightweight Fill (Cellular 
Concrete).  This report presents the results of our field and laboratory investigations, 
and provides recommendations for the foundation design of the proposed retaining 
walls. This report has been revised to incorporate additional comments from 
Caltrans dated March 26, 2009 (Appendix E). 
 
We appreciate the opportunity to work with you on this important and challenging 
project.  Should you have any questions, please give us a call at (949) 450-2100. 
 
Very truly yours, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
 
Sinniah K. Navaratnarajah     
Staff Engineer      
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FOUNDATION REPORT 
RETAINING WALLS RW1325 AND RW1326 

PRECAST WALLS WITH LIGHTWEIGHT FILL 
WEST COUNTY CONNECTOR PROJECT 

I-405/SR-22 HOV CONNECTOR SEGMENT 
12-ORA-22-PM 20.91 – 21.03, EA 12-071621 

ORANGE COUNTY, CALIFORNIA 
 

 
1.0 INTRODUCTION 
 
1.1  General 
 
Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The overall project name is 
“West County Connector Project” and the proposed project has been divided into 2 
segments.  The easterly segment, “I-405/SR-22 HOV Connector Segment,” extends 
from Valley View Street to just east of Seal Beach Boulevard, and the westerly 
segment, “I-405/I-605 HOV Connector Segment,” extends from just east of Seal 
Beach Boulevard to the I-605 interchange. Precast Walls with Lightweight Fill 
RW1325 and RW1326 are part of the easterly segment.  The walls are proposed in 
the median of I-405 just west of the I-405/SR-22 interchange.   The site location is 
shown on the Vicinity Map in Figure 1.   
 
1.2 Purpose and Scope of Work 
 
The purpose of our study is to investigate and document site geotechnical 
conditions and provide site specific geotechnical recommendations for design and 
construction of the proposed walls.  Our scope of work for this study included: 
 
• Review existing data; 

• Perform subsurface investigation along the proposed wall alignment; 

• Perform laboratory testing on selected samples of the subsurface soils; 

• Develop geologic profiles and engineering parameters for foundation design; 

• Perform geotechnical analyses; 

• Develop geotechnical recommendations for design and construction of the 
walls; and 

• Present the results of our investigations and our recommendations in this report. 

The design and construction of the project will be performed in accordance with 
current Caltrans Standard Plans and Specifications.  This report is structured in 
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general accordance with “Caltrans Guidelines for Foundation Investigation and 
Reports, Version 1.2 (dated June, 2002).” 

 
1.3 Project Description 
 
1.3.1 General 
 
The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street 
to just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of 
Valley View Street to just east of Springdale Street, several signs are proposed which 
are outside the main project area.  The purpose of the improvements is to improve 
the capacity of the I-405 / SR-22 Interchange and provide a High Occupancy 
Vehicle (HOV) direct connection between I-405 and SR-22.  The project involves the 
following primary elements: 
 
• Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 

roads, and ramps; 
• Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 

Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 

• New pavements for main lines, connectors, local roads, and on-/off-ramps; 
• Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 

HOV Connector Separation); 
• Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west 

abutment of 405-22 HOV Connector Separation, RW1299+1300  at east 
abutment of 405-22 HOV Connector Separation, and RW3319+3320  at west 
abutment of S405-E22 HOV Connector Separation);  

• Drainage improvements; and 
• Lighting, roadside signs, and overhead signs. 
 
This report presents the Retaining Walls RW1325 and RW1326 foundation 
recommendations. 
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1.3.2 RW 1325 and RW 1326 
 
Retaining walls RW1325 and RW1326 will create the west abutment approach to 
Abutment 6 of the proposed new 405-22 HOV Connector Separation (Bridge No. 
55-1103E), which provides a direct High Occupancy Vehicle (HOV) connection 
between the eastbound/westbound Garden Grove Freeway (SR-22) and 
northbound/southbound San Diego Freeway (I-405).  A site plan is shown in Figure 
2.   
 
Due to moderately weak and compressible soils in the near surface and shallow 
groundwater, lightweight cellular concrete fill was selected for the walls and 
embankment to eliminate long-term settlements and avoid need for ground 
improvements due to low bearing capacity. 
 
The approach embankment will be 59 feet wide with vertical walls on both sides 
(RW1325 on the south and RW1326 on the north).   Wall heights increase from 
about 5 feet on the west to a maximum of about 27 feet at the HOV Connector 
abutment.  The walls and embankment consist of lightweight cellular concrete fill 
with precast concrete facing panels anchored into the cellular concrete with 
threaded studs.  Wall limits with respect to the HOV Connector “H” Line and 
dimensions are as follows: 
 

• RW1325: “H”1324+22 to 1331+57, Length=750 feet, Max Ht.=27 ft; 
• RW1326: “H”1324+22 to 1330+57, Length=635 feet, Max Ht.=27 ft. 

 
The wall General Plans are shown in Figures 3A through 3G.  A typical section 
across the freeway illustrating existing and proposed grades and general soil layering 
is shown in Figure 4.  The section location is shown in Figure 2. 
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2.0 FIELD INVESTIGATION AND LABORATORY TESTING 
 
2.1 Field Investigation 
 
The subsurface conditions at the wall site were investigated by performing four (4) 
soil borings and five (5) Cone Penetration Tests (CPTs) during the period of March 
26th to April 24th, 2008.  The CPT and boring locations were selected such that 
representative soil profiles could be developed along the wall alignment.  Boring 
locations are shown in Figure 2, and a detailed description of the exploration and 
the boring / CPT logs are presented in Appendix A.  The location and depth of 
borings and CPTs is summarized in Table A-1 of Appendix A.  The Log of Test 
Boring Sheets (LOTBs) are presented in Plates 1 through 7.  
 
2.2 Laboratory Testing 
 
Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, 
and corrosivity properties of the subsurface materials for use in foundation design. 
The tests included: 
 
Test  ASTM Designation Purpose 
 
• Moisture Content and Dry Density ASTM D 2216 Soil Classification 
• Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
• Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
• Atterberg Limits ASTM D 4318 Soil Classification 
• Direct Shear ASTM D 3080 Shear Strength 
• Pocket Penetrometer  Undrained Shear  

  Strength 
• Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  
 417, and 643 Corrosion Potential 
 
• Consolidation ASTM D 2435 Compressibility 
 
Moisture content, dry density, percentage passing a No. 200 sieve, and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in Appendix 
B. 
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3.0 SITE AND SUBSURFACE CONDITIONS 
 
3.1 Site Conditions 
 
The wall site is located within existing freeway travel lanes.  Freeway elevations are 
nearly level near El. +24 to +26 feet. Drainage is by sheet flow to existing storm 
drains. 
 
3.2    Geologic Conditions 
 
3.2.1 Physiography 
 
The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange County 
coastal plain.  The Orange County coastal plain is bound on the north by the 
inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood and 
Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of  unconsolidated non-marine sediments 
(Fuller, 1980a).  The Los Alamitos Quadrangle includes the broad southern margin 
of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by antecedent 
drainage of the latest Pleistocene to earliest Holocene ancestral Rio Hondo and San 
Gabriel River. [Reference CDC, 1998]. 
 
3.2.2 Stratigraphy 
 
The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the 
Orange County coastal plain of the southern portion of the Central Block of the Los 
Angeles Basin.  The basin is in filled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet of 
poorly consolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  
Stratigraphy consists of alternating layers of sands, silts, and clays (Figure 5B).  
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Shallow compacted roadway fills and abutment approach fills up to about 30 feet 
high have been placed in the area over the natural alluvial deposits.  Relative density 
and stiffness of the alluvial soils generally increases with depth. 
 
3.2.3 Geologic Structure 
 
Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   
 
3.2.4 Geologic Hazards 
 
Geologic hazards include landslides, expansive or collapsible soils, and seismic 
hazards include liquefaction, lateral spreading, seismic slope stability, fault rupture, 
tsunamis, and seismic shaking.  The site is not located in landslide prone area and 
no natural slopes are present.  Expansive soils are present and recommendations 
regarding expansive soils with 4 ft of the finished grade are provided in the GDR and 
in expansive soil exclusion zone in the Bridge Foundation Reports. 
 
 
3.3 Subsurface Soil Conditions 
 
CPTs were used to accurately determine stratigraphy and correlate with data from 
borings.  Cross-sections were developed and an idealized profile was adopted for 
design.  The soils profile and general engineering characteristics of the subsurface 
soils are illustrated in the Soil Profile in Figure 5, and summarized in Table 1.  The 
soil profile is divided into 5 general layers.  Layer descriptions and layer boundary 
elevations selected for design are described below. 
 
3.3.1 Layer 1 – Fill and Stiff Native CL (El.+24’ to +19’) 
 
The existing freeway grades are near El. 24 to 26 feet at the wall locations.  The 
upper soil layer consists of shallow road fills and stiff native alluvium.  These soils 
consist primarily of very stiff to hard lean sandy clays and sandy clayey silts (CL, ML), 
with less frequent layers of medium dense silty sands (SM) and clayey sands (SC).  
 
3.3.2 Layer 2 – Firm to Stiff CL (El. +19’ to +7’) 
 
This top of this layer is near the water table.  In the overall project area it is typically 
about 11 to 14 feet thick (average 12) and is present generally between El. +3 and 
+20 feet (average El. +5 to +17 feet).  The material classifies as locally firm but 
predominantly stiff lean clay or lean sandy clay (CL) with typical undrained shear 
strengths of 1.0 to 1.4 ksf based on CPT correlations and pocket penetrometer 
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readings.  Thin seams of medium dense sand to silty sand to sandy silt, as well as 
stiffer clays, are present in this layer.  Layer 2 is generally overconsolidated with 
respect to the freeway grades.   Since it is fairly shallow below the freeway grades 
and is moderately weak and compressible, it controls the magnitude and time rate 
of settlement, bearing capacity, and global stability of the walls.   
 
3.3.3 Layer 3 – Very Stiff CL, ML (El. +7’ to -13’) 
 
Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) 
and clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty 
sands (SM) and sandy silts (ML), and layers of stiff clay.  Pocket penetrometer 
readings in the fine grained materials typically range from 2.0 to 4.5 ksf, and CPT 
correlations indicate average undrained shear strengths in this layer generally more 
than 3.0 ksf.  These clays are overconsolidated.   
 
3.3.4 Layer 4 – Dense to V. Dense SM/ML/SP (El. -13’ to -25’) 
 
Layer 4 is a predominantly granular layer of variable thickness consisting of 
interbedded Sand (SP), Silty Sand (SM), and Sandy Silt (ML), with less frequent 
interbeds of clayey silt and clay (ML, CL).  The granular materials are generally 
dense with SPT N-values of 30 to 45 blows per foot, and cohesive materials are 
typically very stiff to hard based on pocket penetrometer and CPT correlations.  Thin 
layers of medium dense sandy and silty soils are also present. 
 
3.3.5 Layer 5 – V. Dense SP & Hard CL/ML (Below El. -25’) 
 
This layer is older alluvium composed of alternating beds of dense to very dense 
sands (SP), silty sands (SM), and sandy silts (ML), interbedded with very stiff to hard 
clays and clayey silts.   The cleaner sands typically have SPT blowcounts of more 
than 50 and CPT tip resistance of more than 250 tsf (up to as high as 600 tsf), and 
the cohesive materials generally have undrained shear strengths greater than 3 ksf.  
The upper 15 to 20 feet of this layer (Layer 5-1) is typically very stiff to hard clay and 
silt. 
 
3.4 Groundwater 
   
Groundwater was observed within the native alluvium at depths of 7 to 16.5 feet 
below freeway grades (roughly El. +13 to El. +18 feet) in borings and CPTs for the 
subject wall alignments (see Table A-1 of Appendix A).   In the Caltrans 1959 
As-Built LOTB for the Route 22/405 Separation (Bridge No. 55-1101F), 
groundwater was reported near El. +7 feet.  Based on California Geological Survey 
(CGS) (previously known as California Department of Conservation (CDC) Division of 
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Mines and Geology) Seismic Hazard Zone Report for the Los Alamitos 7.5-Minute 
Quadrangle, historically highest reported groundwater is at a depth of about 10 to 
15 feet (see Figure 6).  The exact reference elevation is not known.  If the depth is 
taken below freeway grade (El. +26 ft) then the groundwater would be near El. 16 
feet, which is generally consistent with our investigation data.  Based on the above 
data, we recommend the highest observed groundwater elevation of +18 feet for 
design.  The top of leveling pad elevations for the walls are at or above El. +21 ft 
and not expected to be below the permanent groundwater table.  However, due to 
capillarity, zones of moist or wet soils could be encountered in the foundation 
excavations. 
 
3.5 Engineering Parameters 
 
Recommended design engineering properties for the soil layers shown in Figure 5 
were developed from the field and laboratory data from our investigation, and are 
summarized in Table 1.  Index properties of soils were based on testing for natural 
moisture content and dry density, percent passing No. 200 sieve, grain size 
distribution, and Atterberg Limits.  Drained strength parameters for c-φ soils were 
taken from results of direct shear tests.  Undrained shear strengths of clays were 
taken from conservative interpretation of CPT test results, pocket penetrometer 
readings, and torvane readings.  Friction angles of sandy soils below the water table 
were based on CPT and SPT penetration resistance correlations.  Consolidation 
parameters for poorly consolidated clays were developed based on consolidation 
testing in combination with correlations of natural moisture content, ratio of 
undrained shear strength to effective overburden stress, and Atterberg Limits.  
Compressibility of sands and very stiff overconsolidated clays were based on 
published CPT and SPT penetration resistance correlations.  Boring and CPT data 
are presented in Appendix A, and laboratory test results are presented in Appendix 
B. 
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4.0 DISCUSSION AND RECOMMENDATIONS 
 
4.1 Seismic Evaluation 
 
The project is located in a seismically active area.   Seismic shaking should be 
anticipated during the life of the project.  Potential geologic and seismic hazards for 
any site include ground rupture, seismic shaking, slope instability, lateral spreading, 
subsidence, liquefaction, seismic compaction and settlement, and tsunamis / 
flooding.   
 
4.1.1 Ground Surface Rupture 
 
The site is not located in an Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a distance of about 1.7 km.  Due to 
the distance from the closest faults ground rupture due to faulting is not considered 
a significant hazard at the site, and a fault rupture investigation is not needed.   
 
4.1.2 Ground Motion  
 
4.1.2.1 Site Coordinates 
 
The wall site latitude and longitude are approximately as follows: 
 

• West End: 33.7745 North, 118.0475 West 
• East End: 33.7748 North, 118.0451 West 

 
A map showing the site coordinates is presented in Appendix D-1. 
 
4.1.2.2 Faulting and Seismicity 
 
The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration (PBA) Map 
is illustrated in Figure 7, and the closest regional faults are summarized in Table 2.  
The closest faults to the site are Los Alamitos (reverse fault, maximum credible 
earthquake (MCE) magnitude Mw=6.0, distance=1.2 to 1.4 km), Newport 
Inglewood (strike slip fault, Mw=7.0, distance=4.8 to 5.0 km), San Joaquin Hills 
(blind thrust fault, Mw=6.0, distance =13.8 km), and Puente Hills (blind thrust, 
Mw=7.25, distance=18.1 km). 
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4.1.2.3 Deterministic Analysis 
 
We performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data 
base.  Los Alamitos is not in the EQFAULT CGS 2002 data base, so for this fault we 
estimated fault to site distance from the Caltrans 1996 map (see Figure 7). We used 
the mean value of attenuation relationships presented by Sadigh et. al. (1997) to 
estimate peak bedrock and ground accelerations based on the MCE magnitude and 
distance from the site.  Results of the deterministic analyses are presented in 
Appendix D-1, and summarized in Table 2. 
 
The largest deterministic site acceleration comes from a Mw=6.0 event on Los 
Alamitos fault, with calculated peak ground acceleration (PGA) of 0.52g.  The 
computed PGA from a magnitude 7.0 event on Newport Inglewood gives peak 
ground acceleration (PGA) of 0.43g. 
 
4.1.2.4 Design Accelerations 
 
For pseudo-static slope stability calculations we recommend a design horizontal 
acceleration of 1/3 of the maximum PGA, or Kh=0.52/3=0.17.  For liquefaction 
evaluation, it was determined that a Mw=7.0 event on Newport Inglewood was more 
critical than Mw=6.0 on Los Alamitos.  Therefore, we used Mw=7.0 and 
PGA=0.45g for liquefaction analysis.  For sliding and overturning evaluation of the 
precast lightweight cellular concrete fills we recommend using a PGA of 0.5g. 
 
4.1.3  Seismic Compaction   
 
Vibration such as seismic shaking can cause settlement of loose to medium dense 
dry clean granular soils.  No zones of clean loose sand are present above the water 
table at the site, and therefore seismic compaction is not considered a hazard.  
Calculations in Appendix D-6 and the results in Table 3 show negligible settlement 
from seismic compaction. 
 
4.1.4 Liquefaction Evalauation 
 
The site is located within a State Liquefaction Hazard Zone (CDMG, 1999).. 
Groundwater level is near the high historical levels of 10 to 15 feet below freeway 
grades, and El. +18 feet was selected for analysis. Sediments below the 
groundwater at the site are primarily stiff to very stiff clays and dense to very dense 
sands, but contain localized thin interbeds of loose to medium dense sands, silty 
sands, and silts that may be prone to liquefaction.   
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We performed liquefaction calculations for CPT-08-001, CPT-08-002, CPT-08-003, 
CPT-08-007, and CPT-08-121.  Triggering evaluation was based on the CPT 
method from the NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  
Settlements were calculated using the method of Tokimatsu and Seed (1987), and 
residual strengths were based on the method of Seed and Harder (1990).  
Calculations were carried to a depth of 60 feet below existing grades.  We 
determined that use of Magnitude 7.0 and PGA of 0.45g was more critical than 
using Magnitude 6.0 and PGA of 0.5g, and therefore used the higher magnitude 
case in our analyses.   
 
The resulting analyses show that limited layers of silty and sandy soils below 
groundwater may liquefy in the design earthquake.  Potentially liquefiable layers are 
shown on the cross-section in Figure 5.  Estimated liquefaction-induced ground 
settlements for all CPTs range between 0 and 0.9 inches with an average value of 
0.4 inch. A summary of the liquefaction settlements is included in Table 3, and 
calculations are presented in Appendix D-6. 
 
Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship was 
straight-line extrapolated to a maximum residual strength of 1,500 psf.  The 
N1-60cs for liquefiable layers adjusted in accordance with Seed and Harder (1990) 
range from 17 to more than 30 blows per foot (average 27), and estimated residual 
shear strengths range from a minimum of 875 psf up to a limiting value of 1,500 psf 
(average 1400 psf).  Residual undrained shear strengths of liquefied soils generally 
exceed the undrained shear strength of Layer 2 clays, and therefore the clay layer 
controls the bearing capacity and slope stability. 
 
Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our conclusion 
that liquefaction does not have a significant adverse impact on the walls.    
 
4.1.5 Other Seismic Hazards 
 
The site has no known history of subsidence.  Static and seismic stability of the walls 
and embankments is evaluated later in this report. 
 
All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 100-yr 
and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) and for 
Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively. These 
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values are predicted as the wave crosses the shoreline and include the effect of 
astronomical tides. The site elevations are more than 20 feet above mean sea level 
(MSL) and the site is at least 7 km from the coastline, therefore tsunami hazard at 
the site is very low. 
 
4.2 Corrosion Evaluation 
 
Based on Caltrans Memo to Designers 3-1 (July, 2008) and Caltrans Corrosion 
Guidelines (2003) a corrosive area is defined as “an area where the soil contains 
more than 500 ppm of chlorides, more than 2,000 ppm of sulfates, has a minimum 
resistivity of less than 1000 ohm-cm, or has a pH of less than 5.5.”  
 
Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential. The tests include pH, electrical resistivity, 
and soluble chloride and sulfate concentrations.  Results of the corrosivity tests 
performed for the subject walls are summarized as: 
 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163 

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604 

 
Based on these test data the site soils classify as corrosive due to high chlorides in 
accordance with Caltrans Corrosion Guidelines (2003).  Based on testing elsewhere 
in the overall site, high sulfates (between 2,000 and 15,000 ppm) are also present 
locally in the site area. 
 
Design of reinforced concrete should consider the site corrosion potential in 
accordance with Bridge Design Specifications (BDS) Section 8.22 (July 2000): 
 

• For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and mix 
design for protection of reinforcement against corrosion due to chlorides 
shall be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 
0.40; 

o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
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o Minimum concrete cover for precast piles is 2 inches, and Mineral 
admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

• For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
o The minimum cementitious material content shall be 658 pounds per 

cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

 
For cellular concrete in contact with native soils (first lift, or at least 1 ft), we 
recommend use of Type V cement. 
 
4.3 Scour Evaluation 
 
The walls are not located in or adjacent to a significant flood/drainage or river 
channel.  Surface runoff is by sheet flow and will be collected and conveyed off-site 
with storm drains, and the surrounding area will be paved.  Therefore, scour 
potential is not significant.   
 
4.4 Foundation Recommendations 
 
4.4.1 Cellular Concrete Embankment and Walls 
 
4.4.1.1 General 
 
The subsurface soils have inadequate bearing capacity to support conventional 
Mechanically Stabilized Embankment (MSE) walls of this height (up to 27 feet), and 
significant long-term settlements would be expected for conventional embankment.  
To mitigate the bearing capacity and settlement problem, the walls and 
embankments will be constructed using low density cellular concrete, a mixture of 
hydraulic cement, water, and preformed foam, with cast unit weights typically 
ranging from 30 to 40 pcf, and compressive strengths typically ranging from 40 to 
120 psi.  The ACI guide for this material (ACI 523.1R-06) is included in Appendix C 
for reference.  The materials are batched on site and poured in lifts.  Vertical facing 
consisting of precast panels may be used as the temporary formwork and 
permanent facing for vertical walls, with aesthetic treatment identical to MSE walls. 
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Lightweight cellular concrete fills have the following advantages: 
 

• Greatly reduced foundation pressures (about 1 ksf versus more than 4 ksf for 
conventional MSE walls 27 feet high), allowing construction on soils with 
lower bearing capacity without ground improvement; 

• Greatly reduced settlement magnitude, especially in lightly overconsolidated 
soils like those at the project site, since the lightweight fill loading is 
maintained in the overconsolidated range; 

• Greatly reduced time rate of consolidation at this site, since the lightweight fill 
loading is maintained in the overconsolidated range; 

• No lateral earth pressures are exerted by the lightweight fills, other than the 
temporary fluid pressure during placement and prior to set of each lift; 

• The low weight of the fill decreases the gravitational forces and improves the 
global (slope) stability of the embankment; 

• The material is batched on truck mounted plants on site, and can be 
pumped to the point of placement rather than hauled in trucks like 
conventional backfill, and no compaction of backfill is required; and 

• The fill can be readily poured around utilities or other elements in the backfill, 
or placed behind bridge abutments. 

 
The wall facing will be 5 ft square precast concrete panels similar to Mechanically 
Stabilized Embankment (MSE) walls, anchored into the cellular concrete with 
threaded steel studs.  Panels will be placed on leveling pads, and backfilled with 
cellular concrete in lifts of about 2.5 feet.  Each lift will be allowed to set at least 24 
hours, or until adequate strength is achieved, before proceeding the next lift.  The 
panels will be temporarily braced to resist the fluid pressure of each lift.  After 
setting, the cellular concrete exerts no earth pressure.  Additional panels, cellular 
concrete and threaded studs will be placed as the wall / embankment is built from 
the bottom up creating a continuous monolithic mass of lightweight cellular 
concrete.  The typical section is shown on the General Plans in Figures 3 (A-G). 
 
4.4.1.2 Loads 
 
The finished embankment will have 3 basic layers.  Foundation loads were based on 
these layers and unit weights as follows: 
 

• Layer 1: 2 feet of Concrete (paving/slab, etc.), unit weight=150 pcf; 

• Layer 2: 3 feet of Cellular Concrete, 42 pcf, 120 psi strength;  

• Layer 3: Cellular Concrete, Wall Height minus 5 ft, 30 pcf, 60 psi strength. 
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Summing layer weights, the dead load at the base of the embankment (for walls 
higher than 5 feet) may be estimated by: 
 

Qtotal (psf)  = 2(150) + 3(42) + 30 (H-5) 
      =276+30H, where H= wall height in feet 

 
For the maximum height of 27 feet, gross foundation pressure is 1086 psf, or about 
8.7 feet of equivalent soil.  The wall foundation will be excavated to depth D of 2 to 3 
feet below existing grades.  The removal of soil will cause unloading at the 
foundation level, and the net load at foundation level is the pressure due to 
lightweight fill minus the overburden pressure of the soil removed.  Existing soil unit 
weight is taken as 125 pcf, so net pressure for settlement analysis is: 
 
 Qnet (psf) = Qtotal – 125D 
 
For the 27 foot wall with 3 feet embedment depth the net loading at foundation level 
will be 1086-125(3) = 711 psf, or the equivalent of about 5.7 feet of soil. 
 
For dynamic seismic lateral loads, the inertia force is the design acceleration 
coefficient times the weight, applied at the vertical center of gravity of the 
embankment. 
  
4.4.2 Allowable Net Bearing Pressure and Minimum Embedment 
 
Foundation level is within about 3 to 5 feet of Layer No. 2 (Table 1) which is 
saturated clay with recommended design undrained shear strength of 1 ksf.  Due to 
large width of the embankment, bearing capacity is controlled by Layer No. 2.  
Ultimate bearing capacity (using Brinch-Hansen’s method) is about 5 times the 
undrained shear strength, or 5 ksf.  Calculations are provided in Appendix D-2.  
Allowable bearing capacity with a factor of safety of 3 for static conditions is 1.7 ksf.  
For seismic loading, the bearing capacity factor of safety may be taken as 75% of 
the static value, or 2.25, resulting in a seismic allowable bearing capacity of 2.2 ksf. 
 
The walls are supported on level ground, and we recommend a minimum wall 
embedment of 2 feet or 0.1 times wall height (whichever is greater) below the lowest 
adjacent grade. 
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 4.4.3 Settlement Magnitude 
 
4.4.3.1 Overconsolidation Ratio 
 
Construction of the lightweight fill embankment will cause settlements of the 
underlying fill / alluvium.   The existing overburden pressure (σ’p) at the center of 
Layer No. 2 is about 1 ksf, and the design undrained shear strength (Su) is 1 ksf.  
Therefore, the (Su/σ’p) ratio is about 1.  The ratio for a normally consolidated clay 
[(Su/σ’p)NC] may be estimated using Plasticity Index (PI).  Using the correlation of 
Skempton (1957), and a PI of 20 for Layer No. 2 soils, we compute: 
 

[(Su/σ’p)NC] = 0.11+0.0037*PI = 0.11 + .0037*20 =0.18 
 
For estimating overconsolidation ratio (OCR), we conservatively selected (Su/σ’p)NC of 
0.3.  Therefore, (Su/σ’p)OC / (Su/σ’p)NC = 1 / 0.3 or about 3.  Based on the correlation 
of Ladd and Foot (1974) this ratio predicts a minimum OCR of about 3.5.  We 
assumed OCR=3 for analysis, or a pre-consolidation pressure of about 3 ksf.  For 
stress increases up to about 2 ksf, the stresses in the clay layer will be less than the 
pre-consolidation pressure and the material will behave as overconsolidated.  The 
stress increase in Layer No. 2 from the highest embankment will be on the order of 
710 psf, so the clay will behave as overconsolidated under the embankment loads.    
 
4.4.3.2 Settlements under the Embankment 
 
We performed settlement analyses using the net embankment loads described in 
Section 4.1.5.2 and subsurface profile listed in Table 1, with stress distribution 
versus depth computed by Boussinesq theory (see calculations in Appendix D-3).    
The calculated total settlements (δ) are summarized for various wall heights as 
follows: 
 

H (ft) 8 12 17 22 27 
δ (inch) 0.4-0.7 0.4-0.7 0.6-1.0 0.75-1.25 1.0-1.5 

 
Based on variation of wall height with distance along the alignment, the estimated 
differential settlements along the length of embankment and along wall panels, 
assuming perfectly uniform soil conditions, is less than 1/5000.  To account for soil 
variability, we estimate this could be 1/2500.  Based on FHWA, 1/500 is generally 
tolerable for MSE wall panels. 
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4.4.3.3 Settlements at the Bridge Abutment 
 
Settlements at the back of the bridge abutment footing are estimated at ½ to 
¾ inches.  Estimated downdrag loads of about 30 kips could occur on the back row 
of piles, but these piles are driven into dense sand, and should have adequate 
reserve capacity to resist the small downdrag loads. 
 
Since the pile supported footing will settle less than the adjacent embankment, it is 
recommended that a continuous vertical joint in the lightweight fill be provided at 
the back edge of the bridge footing. 
 
4.4.4 Time Rate of Settlement 
 
Other than Layer No. 2, all other soils are very stiff and will complete most of the 
settlements within 15 to 30 days after completion of embankment.  Based on 
correlations with Liquid Limit, considering the average LL of 36 for Layer No. 2, we 
estimated the overconsolidated Coefficient of Consolidation (Cv) for Layer 2 as 
2.1 ft2/day (NAVFAC DM7.01).  Assuming single drainage condition for Layer 2 (due 
to stiff clay layer below) and drainage height of 12 feet, we estimate that at 15 days 
after completion of the embankment, remaining settlements will be less than ½ 
inch.  After 30 and 45 days, remaining settlements are estimated to be less than ¼ 
and one-tenth of an inch, respectively. 
 
The settlements should be monitored by installing a minimum of 5 settlement 
plates.  We recommend installing 3 settlement plates along the MSE panel 
alignment at wall heights of 25, 20, and 15 feet, one plate in the center of 
embankment 5 feet behind the bridge footing, and one plate in the center of 
embankment 50 feet behind the bridge footing.  Suggested locations and a typical 
detail for a settlement plate are shown in Figures 8A and 8B.  The plates should be 
placed on sand bedding and the plate elevation surveyed after subgrade is prepared 
and before any fill is placed.  Incremental sections of steel rods and PVC sleeve 
should be placed as the fill is being raised.  The top of the plate or existing section of 
rod should be surveyed immediately prior to installing a new section of rod, and the 
top of the new rod should be surveyed immediately after it is attached.  In addition, 
each time the plate is surveyed the elevation of the surrounding fill should be 
surveyed.  The plate should be surveyed daily as the fill is placed and twice weekly 
thereafter for 30-days.   GDC should review settlement data to confirm settlement 
has leveled off prior to construction of pavement and approach slab. 
 
If lightweight cellular concrete fill is placed after the abutment and pile foundations, 
potential downdrag loads on the back row of piles should be considered.  These 
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downdrag loads are relatively small and the piles can easily be designed to 
accommodate these loads. 
 
4.4.5 Lateral Resistance 
 
In general, resistance to lateral loads is provided by a combination of frictional or 
adhesive sliding resistance at the cellular concrete-soil interface and passive soil 
resistance on the side of the embedded portion of the panels. For the cellular 
concrete embankment passive resistance will be much smaller than base resistance 
and should be ignored for design.  Soils along the base of the cellular concrete are 
very stiff to hard clays. Based on NAVFAC DM7.02, the adhesion at the soil/cellular 
concrete interface for sliding resistance may be taken as 0.9 ksf.  We performed 
sliding stability calculations for the highest walls (Appendix D-4) and determined that 
the sliding factor of safety under 0.5g horizontal acceleration is greater than 1, and 
therefore is adequate. 
 
4.4.6 Seismic Overturning and Bearing Capacity 
 
For seismic overturning analysis of the 59 ft wide embankment, we recommend 
using a horizontal acceleration coefficient of 0.5.  The horizontal inertia force equal 
to 0.5 times the weight should be applied at the center of gravity of the mass.  
Overturning stability is considered adequate if the base resultant falls within the 
middle 1/3 of the embankment.  Applying weight, inertia, and base resultant forces, 
then summing moments about the toe of embankment, the following are required 
to satisfy resultant within the middle 1/3: 
 

B > 6 * Kh * Ycg 
 

Where 
B= embankment base width 

Kh  = horizontal seismic coefficient (0.5) 
Ycg = vertical distance from toe to center of gravity 

 
We performed overturning calculations (Appendix D-4) and determined that for the 
highest embankment and 0.5g horizontal acceleration the resultant falls in the 
middle 1/3 and is therefore adequate. 
 
The maximum toe pressure under seismic overturning is 2.0 ksf, which has a factor 
of safety of 2.5 on the ultimate bearing capacity and is therefore adequate. 
 
 



Foundation Report April 17, 2009 
Precast Walls with Lightweight Fill RW1325 & RW1326 Page 19 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1325_1326\Final Report\Retaining Wall 1325_1326 FR  Final.doc 

4.4.7 Subgrade Preparation 
 
Prior to wall construction, the entire footprint of the embankment should be cleared 
of existing pavements and excavated to foundation level.  Since the foundation 
excavation will be within several feet of the water table, zones of capillary moisture or 
softened soils may be encountered.  The foundation area should be proof-rolled 
with loaded heavy non-vibratory equipment under geotechnical observation by GDC.  
Vibratory equipment should not be allowed as it may disturb the subgrade and bring 
up the groundwater.  Any areas of soft, wet, or other unsuitable materials should be 
removed replaced or stabilized to the limits and in a manner recommended by GDC.  
Soft or wet subgrade may require overexcavation of 12 inches and placement of 
biaxial geogrid (Tensar BX1200 or equal) and 12 inches of crushed rock. 
 
After successful proof-rolling, the base of excavation should be scarified, brought to 
near optimum moisture content, and recompacted to 90% as determined by ASTM 
D 1557-91.  We recommend that all foundation excavations be observed by GDC to 
confirm foundation conditions and proper subgrade preparation prior to placing the 
first lift of cellular concrete backfill.  Any soils disturbed by construction activities or 
weather should be excavated and recompacted as directed by GDC.  Cellular 
concrete may be placed directly on the approved subgrade. 
 
4.4.8 Cellular Concrete Backfill 
 
Cellular concrete shall be placed in lifts not to exceed 2.5 feet, and subsequent lifts 
shall not be placed for at least 24 hours or until the specified strength has been 
obtained, in accordance with the plans and specifications. 
 
4.4.9 Wall Drainage 
 
The surface of the cellular concrete will be waterproofed with an impervious 
membrane.  A layer of treated permeable material will be placed below the 
pavement and above the waterproofing layer to collect any water permeating the 
joints in concrete pavements, and conveyed to drains discharging to the base of the 
wall.  Since the wall is above the water table and the adjacent areas will be paved, no 
underdrain system is necessary for collection of groundwater. 
 
4.5 Slope Stability Analyses 
 
We analyzed the static and seismic global embankment stability using the computer 
program PCSTABL5M (Purdue University).  The soil profile used in our analysis is 
shown in Table 1.  Since the residual undrained shear strength of any shallow 
liquefiable layers is higher than the undrained shear strength of Layer No. 2, the 



Foundation Report April 17, 2009 
Precast Walls with Lightweight Fill RW1325 & RW1326 Page 20 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1325_1326\Final Report\Retaining Wall 1325_1326 FR  Final.doc 

Layer 2 undrained shear strength controls the stability.  For cellular concrete fill, we 
modeled the embankment material as a cohesive soil with unconfined compressive 
strength of 40 psi, or undrained shear strength of 20 psi (2.8 ksf). 
 
For pseudo-static analyses we used an acceleration coefficient of Kh = 1/3 of the 
PGA, or Kh=0.17.  Block, random, and circular failure surfaces were evaluated.  
The results (Appendix D-5) indicate static and seismic factors of safety in excess of 
1.5 and 1.1, respectively.  Therefore, the static and seismic stability are considered 
adequate. 
 
4.6 Construction Considerations 
 
4.6.1 Construction Advisories 
 
• Construction of the wall is in the median of an active freeway, and numerous 

transportation facilities, utilities, and other improvements are present; 

• Limited space is available for ingress/egress of equipment and construction 
operations; 

• The foundation subgrade is near the water table and soils with elevated moisture 
may be encountered, requiring stabilization with geogrid and rock; 

• The foundation area must be proof-rolled with heavy equipment, but vibratory 
equipment should not be allowed due to shallow groundwater; 

• Wall construction will need to be coordinated with Abutment 6 construction for 
the HOV connector. 

 
4.6.2  Excavation  
 
All earthwork and grading should be performed in accordance with Section 19 of 
Caltrans Standard Specifications.  Excavated soils will consist mainly of shallow 
existing fill and native alluvium.  Soils should be excavatable with moderate effort 
using heavy-duty grading equipment. During earthwork operations, the contractor 
should control the flow of water through the work area and maintain a dry 
excavation.  No surcharge loads, such as the weight of heavy equipment should be 
placed within 1.5 m (or height of excavation, whichever is greater) of the top of 
unsupported excavations. Care should be taken during excavation to avoid removing 
support for any existing improvements, such as foundations, pavements, or buried 
utilities.  Excavation safety is the responsibility of the contractor, and should comply 
with applicable OSHA guidelines. 
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4.6.3  Buried Utilities 
 
Buried and overhead utilities are present in the project area.  The contractor should 
research utility locations and take the necessary precautions to protect-in-place or 
relocate utilities prior to grading.  If any utilities conflict with the wall construction, 
they should be shown on the plans and protected or relocated as necessary.  
 
4.6.4  Remnants of Previous Construction  
 
Construction of this improvement project will require the removal of existing 
facilities, including structures, v-ditches, pavements, fencing, walls, asphalt, 
concrete, buried utilities, and other improvements. 
 
4.6.5 Hazardous Waste Considerations 
 
Environmental investigation was not within the scope of our work; however, we did 
not observe any evidence of contamination of subsurface materials in our borings 
and along the alignment.  Nonetheless, contaminated soils and / or groundwater 
may be present at the site.  If encountered during construction, the owner should be 
notified and appropriate methods of handling and disposal should be used. 
 
4.6.6 Differing Site Conditions 
 
Our characterization of the site is based on the results of our field explorations, 
geologic analyses of cross-sections, and interpolation between exploration locations.  
All cuts, excavations, and foundation areas should be observed continuously during 
construction are consistent with the recommendations used in the design. If field 
conditions during construction appear to be different than is indicated in this report, 
we should be notified immediately so that we may assess the impact of such 
conditions on our recommendations.  
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5.0 LIMITATIONS 
 
This report, exploration logs, and other materials resulting from Group Delta’s 
efforts were prepared exclusively for use in designing the proposed project. The 
report is not intended to be suitable for reuse on extensions, or modifications of the 
project, or for use on any other development, as it may not contain sufficient or 
appropriate information for such uses.  If this report or portions of this report is 
provided to contractors or included in specifications, it should be understood that it 
is provided for information only. 
 
Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care 
and skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or 
implied, is included in our report.  This report is subject to revision. 
 



Foundation Report April 17, 2009 
Precast Walls with Lightweight Fill RW1325 & RW1326 Page 23 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1325_1326\Final Report\Retaining Wall 1325_1326 FR  Final.doc 

6.0 REFERENCES 
 
AASHTO LRFD Bridge Design Specifications (3rd Edition) with Caltrans 
Amendments. 
 
California Department of Conservation, Division of Mines and Geology, “Seismic 
Hazard Zone Report for the Los Alamitos 7.5-Minute Quadrangle, Orange County, 
California,” 1998. 
 
California Department of Conservation, Division of Mines and Geology, “State of 
California Seismic Hazard Zones, Los Alamitos Quadrangle,” Official Map, Released 
March 25, 1999. 
 
Caltrans, “Bridge Design Specifications,” August 2003. 
 
Caltrans, “Bridge Memo to Designers,” July, 2008. 
 
Caltrans, “Corrosion Guidelines,” Version 1.0, September 2003. 
 
Caltrans, “Guidelines for Foundation Investigations and Reports,” Version 1.2, June 
2002. 
 
Caltrans Standard Plans, 2006. 
 
Caltrans Standard Specifications, 2006. 
 
EQFAULT, Blake, T.F., 2000. 
 
Ladd, C.C., Foot, R., Ishihara, K., Schlosser, F, and Poulos, H.G., “Stress-
Deformation and Strength Characteristics,” State-of- art report, Proc. 9th 
international conference on soil mechanics and foundations, Tokyo, July 1977, Vol. 
2, pp421-494. 
 
Mualchin, L., 1996, “A Technical Report to Accompany the Caltrans California 
Seismic Hazard Map 1996,” A report prepared by the California Department of 
Transportation, Engineering Service Center, Office of Earthquake Engineering, 
Sacramento, California, dated July 1996. 
 
Mualchin, L., 1996, “Caltrans California Seismic Hazard Map 1996,” Office of 
Earthquake Engineering, Sacramento, California, dated July 1996. 
 



Foundation Report April 17, 2009 
Precast Walls with Lightweight Fill RW1325 & RW1326 Page 24 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1325_1326\Final Report\Retaining Wall 1325_1326 FR  Final.doc 

NCEER, “Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER 
and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of 
Soils,” Edited by: T.L. Youd and I.M. Idriss, October 2001. 
 
Naval Facilities Engineering Command, NAVFAC DM7.01, “Soil Mechanics.” 
 
Naval Facilities Engineering Command, NAVFAC DM7.02, “Foundations and Earth 
Structures.” 
 
Seed, R.B. and Harder. L.F., Jr., 1990, “SPT-Based Analysis of Cyclic Pore Pressure 
Generation and Undrained Residual Strength,” Proceedings of H. Bolton Seed 
Memorial Symposium, BiTech Publishers Ltd, Vancouver, pp. 351-376. 
 
Terzaghi, K., and Peck, R.B., 1967, “Soil Mechanics in Engineering Practice, 2nd 
Edition,” John Wiley and Sons, New York 
 
Tokimatsu, K. and Seed, H.B., 1987, “Evaluation of Settlements in Sands Due to 
Earthquake Shaking,” J. of Geotech. Eng. Division, ASCE, Vol. 113, No. 8. 
  
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                      TABLES  
 
 
 
 



TABLE 1
GENNERALIZED SOIL PROFILE 

SUMMARY OF ENGINEERING PROPERTIES
RW1325 RW1326

Peak 
Cohesion

c' (psf)

Peak 
Friction 
Angle
φ' (deg)

Ultimate 
Cohesion

c' (psf)

Ultimate 
Friction 
Angle
φ' (deg)

Modulus
E (ksf)

Cc/(1+e0) Cr/(1+e0) OCR
Cv

(ft2/day)

1
Very Stiff to Hard 
Sandy Clay / Silt

(CL, ML)
Above +19

(-)#200=8 to 86% (avg 51%)
LL=26 to 47 (avg 33)
PL=14 to 20 (avg 19)
PI=11 to 27 (avg 15) 

ωN=4 to 32% (avg 19%)
γ=125 pcf (average)

Borings:
9 to 43
(avg 25)

CPT:
16 to 30#

400 30 250 30 2,500 - - 0.018 7
Over 

Consolidated:
2.3

2
Firm to Stiff Sandy 

Clay (CL)
+19 to +7

(-)#200=26 to 86% (avg 58%)
LL=33 to 39 (avg 36)
PL=19 to 21 (avg 20)
PI=12 to 19 (avg 16)

ωN=18 to 46% (avg 28%)
γ=121 pcf (average)

Borings:
3 to 50
(avg 15)

250 28 100 28 1,000 - 0.17 0.016 3.3

Normally 
Consolidated:

0.33
Over 

Consolidated:
2.1

3

Very Stiff Clay, Sandy 
Clay, Silty Clay and 
Sandy to Clayey Silt 

(CL, ML)

+7 to -13

(-)#200=11 to 97% (avg 63%)
LL=29
PL=19
PI=10

ωN=19 to 44% (avg 29%)
γ=122 pcf (average)

Borings:
12 to 50+
(avg 32)

CPT:
Avg 18#

- - - - 2,000 - - 0.019 >3
Over 

Consolidated:
3.3

4

Dense to Very dense 
Silty Sand, Sandy Silt, 

Sand and Stiff to 
Hard Clayey Silt and 
Clay (SM, ML, SP & 

CL, ML)

-13 to -25
(-)#200=2 to 86% (avg 35%)
ωN=15 to 40% (avg 25%)
γ=126 pcf (average)

Borings:
19 to 50+
(avg 50+)

CPT:
Avg 30#

- - - - - 1,000 - - - -

5 clay
Very Stiff to Hard Clay 

and Silt (CL, ML)

Borings: 21 
to 50+     
(Avg 44)    

- - - - 3,000 - - 0.017 >2
Over 

Consolidated:
3.3

5 sand
Dense to Very Dense 
Sand and Silty Sand 

(SP, SM)

Borings: 21 
to 50+     
(Avg 44)    

CPT:      
(Avg 42)#     

0 38 - - - 3,000 - - - -

# CPT N-Values are based on available correlations (Robertson et al., 1983) -see Appendix A

* Average values from the overall project were used

Undrained 
Shear 

Strength*
(psf)

Compressibility Parameters*Drained Shear Strength Parameters*

Layer No. Soil Type* El. (feet)** Index Properties*

-25 to -100

** Average values based on CPT-08-001, 002, 003, 007 and 121 (For detailed layer elevations from each CPT refer Page 2 of 2 of Table 1 ).

SPT 
N-Value*
(blow/ft)

(-200)=27 to 96% (avg 60%)
LL=31
PL=15
PI=16

wN=17 to 45% (avg 28%)
g=124 pcf (average)
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TABLE 1
GENERALIZED SOIL PROFILE

(Layer Elevations)

Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick

Top 0 24.5 0 25 0 28 0 27.0 0 28.0

Bot 6 18.5 6 19 9 19 7 20.0 11 17.0

Top 6 18.5 6 19 9 19 7 20.0 11 17.0

Bot 21 3.5 17 8 20 8 19 8.0 25 3.0

Top 21 3.5 17 8 20 8 19 8.0 25 3.0

Bot 38 -13.5 38 -13 41 -13 40 -13.0

Top 38 -13.5 38 -13 41 -13 40 -13.0

Bot 49 -24.5 50 -25 50 -22 56 -29.0

Top 49 -24.5 50 -25 50 -22 56 -29.0

Bot 68 -43.5 68 -43 74 -46 75 -48.0

Top 68 -43.5 68 -43 74 -46 75 -48.0

Bot

Layer
No.

Top/
Bot

24.5

CPT-08-001

Exploration

27

3

4

1

CPT-08-121

25 27.9 28

CPT-08-002 CPT-08-003 CPT-08-007

7.0

5-1

5-2

6.0

15.0

17.0

11.0

19.0

2

11.0

14.0

18.0 24.0

12.0

21.0

16.0

19.0

21.0 21.0

12.0 9.0

6.0 9.0

11.0 11.0
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TABLE 2
SUMMARY OF NEARBY FAULTS AND SEISMICITY

Dist (km) PBA PGA Dist (km) PBA PGA

Newport-
Inglewood

Strike Slip 7.00 4.80 0.53 0.43 5.00 0.52 0.42

Los Alamitos Reverse 6.00 1.20 0.63 0.52 1.40 0.62 0.51

San Joaquin 
Hills

Blind Thrust 7.00 13.90 0.36 0.34 13.80 0.36 0.34

Puente Hills Blind Thrust 7.25 18.20 0.32 0.32 18.10 0.32 0.32

Fault Name Fault Type Mw

E. End RW1325 & 1326

LOCATION

Lat. 33.7748
 Lon. 118.0451

W. End RW1325 & 1326

Lat. 33.7745
Lon. 118.0475
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TABLE 3
SUMMARY OF LIQUEFACTION ANALYSES

RW1325 RW1326

CPT
Design Ground Water 

Elevation (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total 

Settlement (in)
CPT-08-001 18 0.17 0.00 0.17
CPT-08-002 18 0.92 0.00 0.92
CPT-08-003 18 0.26 0.00 0.26
CPT-08-007 18 0.27 0.00 0.27

Min 0.17
Max 0.92

Average 0.41

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)
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Notes:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

BENCHMARK:

PLAN

"E" LINE

"W" LINE

"H" LINE

ROUTE 22 EB

ROUTE 22 WB

RW1325

405-22 HOV CONNECTOR SEPARATION

"SB405" LINE
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ROUTE 405 SB

ROUTE 405 NB

CPT-08-007
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To Orange

To Long Beach

To San Diego

1" = 100’

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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HOR. 1" = 20’

VER. 1" = 10’

PROFILE

STATION NO. ALONG "H" LINE

1333+00 1334+00

CPT-08-001
24.92’

GWS

PI

UW
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UW

PA

PA

3" Asphalt Concrete (AC)

9" Aggregate Base (AB)

Sandy Lean Clay (CL)

moist, dark brown-black

Silty Sand (SM)

medium dense, moist, light brown, fine to medium

grained, with lenses of clay

Clayey Sand (SC)

medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)

Silty Clay (CL)

very stiff, wet, dark brown

Clayey Sand (SC)

medium dense, wet, dark brown, fine grained

Sandy Silt (ML)

medium dense to dense, wet, dark brown, fine

grained

Clayey Sand (SC)

very dense, wet, dark brown, fine grained

A-08-120

8"

El. 13.86’

Boring terminated at El. -25.64’

Borehole obstructed below El. 20’, possible caving

 

RV

"H" Line

25.86’

Approx. Existing Grade 

Along "H" Line

1330+00 1331+00 1332+00

"H" Line

41’ Lt Sta 1330+95
108’ Lt Sta 1333+97

SEE

LOTB 3

Groundwater encountered at El. 13.86’
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1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.

Notes:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

BENCHMARK:
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"E" LINE

"W" LINE

"H" LINE

ROUTE 22 EB
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To Orange

To Long Beach

To San Diego

1" = 100’

med. stiff-stiff, wet, dark brown, lenses of fine sand
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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PLANS APPROVAL DATE

SOIL LEGEND

Tip Bearing (tsf)

100 200 300

Notes :

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers in rotary 

borings. A 140 lbs. automatic hammer with a drop 

height of 30" was used to advance the drive 

samplers in hollow-stem auger borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)
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ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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CPT-08-007
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HOR. 1" = 20’

VER. 1" = 10’

PROFILE

See LOTB 2

STATION NO. ALONG "H" LINE

1320+00 1321+00 1322+00

GWS

PI

UW

4/14/2008

26

25

29

12

36

15

55

34

50/6"

60

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

1.4

2.4

1.4

4/14/2008

PA

UW

UW

PP

UW

UW

CR

C

M

M

PP

M

M

M

M

PP

M

M

M

M

PA

PA

PA

PA

PP

7" Asphalt Concrete (AC)

7" Aggregate Base (AB)

Clayey Sand (SC)

moist-dry, light brown, fine to coarse grained

medium dense, brown

asphalt chunk at 10 ft depth

Silty Sand (SM)

medium dense, moist, olive gray, fine grained

Lean Clay to Silty Clay with Sand (CL)

stiff to very stiff, moist, olive brown to olive gray

lens of Poorly Graded Sand (SP), medium dense

Silty Sand to Clayey Sand (SM/SC)

medium dense, moist, gray olive, fine grained

dense

Interbedded Silty Clay (CL) and Clayey Silt (ML)

very stiff to hard, moist, olive gray to olive brown

Silty Sand/Sandy Silt (SM/ML)

very dense/hard, wet-moist, olive gray, fine grained

Boring terminated at El. -19.56’

 Borehole obstructed below El. 9.44’, possible caving

A-08-122

8"

"H" Line

31.94’

1323+00 1324+00

20.6’ Rt Sta 1320+67

176.1’ Rt Sta. 1322+20

Groundwater encountered at El. 15.44’

El.15.44’
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PLAN

"E" LINE

"W" LINE

"H" LINE

ROUTE 22 EB

ROUTE 22 WB

RW1326

405-22 HOV CONNECTOR SEPARATION

"SB405" LINE

"NB405" LINE

ROUTE 405 SB

ROUTE 405 NB
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A-08-122

8"

4.9"

4.9"

8"

To Orange

To Long Beach

To San Diego

1" = 100’

BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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Approx. Existing Grade 

Along "H" Line

1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.
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RV

PI

UW

PP

UW

25

10

13

7

24

12

12

51

2.4

1.4

2.4

1.4

2.4

1.4

1.4

2.4

PI

PA

PA

UW

PI

PP

PP

PP

M

C

M

DS

M

M

M

M

M

PA

M

PA

M

PA

PA

PI

PA

8.5" PCC/8.5" LCB/6" AB

Sandy Lean Clay (CL)

moist, gray, very stiff to hard

 

lens of Silty Sand (SM) 

stiff, gray brown

lens of loose, wet, Silty Sand (SM)

 

Lean Clay (CL)

stiff, moist to wet, brown gray

lens of medium dense, wet, Silty Sand (SM)

Silt with Sand (ML)

dense/hard, moist, gray

harder drilling

Lean Clay with Sand (CL)

hard, wet, scattered fine grains

R-08-005

UW

"H" Line

27.83’
4.9"

PP50/6" 2.4 PI TVM PA

UW

UW

UW

55

30

22

7

19

13

22

21

65

19

48

33

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

4/24/2008

PI

PP

PP

PP

PP

UW

PP

UW

CR

DS

M

M

M

DS

M

M

M

M

M

M

M

PA

PP

PA

PA

PA

M

PA

PP

PP

PA

PA

PP

PA

8.25" Concrete Pavement (PCC)

4.75" Concrete Treated Base

3" Aggregate Base (AB) and 9" Sand (SP)

Sandy Lean Clay (CL) to Sandy Silt (ML)

dense/hard, moist, brown to gray, fine grained

stiff, moist, olive brown to olive gray, fine grained

stiff, moist

Sandy Silt/Silty Sand (ML/SM)

very dense/hard, gray

lens of Lean Clay with Sand (CL), very stiff, wet

Silt (ML)

dense/hard, wet, gray

Sandy Silt (ML)

dense, wet, gray olive, fine grained

Groundwater not measured.

R-08-004

Interbedded Lean Clay (CL) & Sandy Lean Clay (CL)

 

lens of Silty Sand (SM) @ El. 15.54’

stiff to very stiff

"H" Line

4.9"
31.21’

RV

M UW

63.2’ Rt Sta 1324+48

165.0’ Lt Sta 1325+03

Boring terminated at El. -30.29’

HOR. 1" = 20’

VER. 1" = 10’

PROFILE

See LOTB 3

1324+00 1325+00 1326+00 1327+00 1328+00

See 

LOTB 1

STATION NO. ALONG "H" LINE

-70

-80

-90

-100

-110

drill chatter

drill chatter

Groundwater not measured.

49

2.4

1.4

3/27/2008
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PPREF/5"
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Lean Clay to Silty Clay (CL), hard, 

moist, gray, with interbeds of Silt 

(ML) and Clayey Silt (CL-ML), hard, 

Sand (SP) and Silty Sand (SM), 

dense to very dense

very stiff to hard, 

Torvane Su = 3.6 to 4.0 ksf
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R-08-005 (continued)

medium stiff to stiff, wet

1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.

Notes:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

BENCHMARK:
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ROUTE 22 EB

ROUTE 22 WB
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ROUTE 405 NBCPT-08-007

R-08-004

R-08-005

CPT-08-003

CPT-08-002

CPT-08-001

CPT-08-121

A-08-1201
2 3

4 14+30.00

1 2
12+85

10

1

2

3

4
15

6
7 17+35

10

1
2

3
4

15

6 16+35

2320
1

2
3

4
2325

6
7

8

9 2330
1

1320
1

2
3

4
1325

6

7
8

9
1330

1
2

3
4 1335

3320
1 2

3
4

3325

6

7 8 9 3330
1 2

320 1 2 3
4

325

6
7

8
9 330

1
2

3
4 335

320 1 2 3
4

325
6

7
8

9
330

1
2

3
4

335

20
1

2

A-08-122

8"

4.9"

4.9"

8"

To Orange

To Long Beach

To San Diego

1" = 100’

PLATE 8�



HOR. 1" = 20’

VER. 1" = 10’

PROFILE

See LOTB 5

STATION NO. ALONG "H" LINE
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Notes:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 
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1
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3

4
2325
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7
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9

2330
1

1320

1
2

3
4 1325

6
7

8
9

1330

1
2

3 4 1335

3320
1 2 3 4

3325

6
7 8 9 3330

1 2

320 1 2 3
4

325

6
7

8
9

330

1

2
3

4 335

320 1 2
3

4

325
6

7
8

9
330

1

2
3

4 335

20

1 2

A-08-1228"

4.9"

4.9"

8"

To Orange

To Long Beach

To San Diego

1" = 100’

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

and Presentation Manual (June 2007)
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30

HOR. 1" = 20’

VER. 1" = 10’

PROFILE

STATION NO. ALONG "H" LINE

1333+00 1334+00

CPT-08-001
24.92’

GWS

PI

UW

4/1/2008

17

12

14

23

26

40

42

52

76/12"

57

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

4/1/2008

PA

PI

UW

PP

M

M

M

C

M

M

M

M

M

M

M

PA

UW

M

PP

UW

PA

PA

3" Asphalt Concrete (AC)

9" Aggregate Base (AB)

Sandy Lean Clay (CL)

moist, dark brown-black

Silty Sand (SM)

medium dense, moist, light brown, fine to medium

grained, with lenses of clay

Clayey Sand (SC)

medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)

Silty Clay (CL)

very stiff, wet, dark brown

Clayey Sand (SC)

medium dense, wet, dark brown, fine grained

Sandy Silt (ML)

medium dense to dense, wet, dark brown, fine

grained

Clayey Sand (SC)

very dense, wet, dark brown, fine grained

A-08-120

8"

El. 13.86’

Boring terminated at El. -25.64’

Borehole obstructed below El. 20’, possible caving

 

RV

"H" Line

25.86’

Approx. Existing Grade 

Along "H" Line

1330+00 1331+00 1332+00

"H" Line

41’ Lt Sta 1330+95
108’ Lt Sta 1333+97

SEE

LOTB 3

Groundwater encountered at El. 13.86’

E
L

E
V

A
T

I
O

N
 (

F
T

.)

-70

-80

-90

-100

-110

FRICTION RATIO (%%%)
8

0
400

TIP BEARING (tsf)

-120

-130

4/11/2008
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1) This LOTB sheet was prepared in accordance 

with the Caltrans Soil & Rock Logging, 

Classification, and Presentation Manual (June 2007)

2) See notes on LOTB 5 for additional description 

of samplers, hammer, blowcounts etc.

Notes:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

BENCHMARK:

PLAN

"E" LINE

"W" LINE

"H" LINE

ROUTE 22 EB

ROUTE 22 WB

RW1326

405-22 HOV CONNECTOR SEPARATION

"SB405" LINE

"NB405" LINE

ROUTE 405 SB

ROUTE 405 NB

CPT-08-007

R-08-004

R-08-005

CPT-08-003

CPT-08-002

CPT-08-001

CPT-08-121

A-08-1201
2 3

4 14+30.00

1 2
12+85
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7

17+35

10

1
2

3
4

15

6 16+35

2320
1

2
3

4
2325
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3
4

3325

6
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320 1 2 3
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7
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9
330

1

2
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4 335

20
1

2

A-08-122

8"

4.9"

4.9"

8"

To Orange

To Long Beach

To San Diego

1" = 100’

med. stiff-stiff, wet, dark brown, lenses of fine sand
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22 23

55E0076

20.91-21.03

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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SOIL LEGEND

Tip Bearing (tsf)

100 200 300

Notes :

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers in rotary 

borings. A 140 lbs. automatic hammer with a drop 

height of 30" was used to advance the drive 

samplers in hollow-stem auger borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 
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23 23

55E0076

20.91-21.03

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

D
A

T
E
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T
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E

D
 =

>
$

D
A

T
E

T
I
M

E
 P

L
O

T
T

E
D
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T

I
M

E

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) soil borings (2 hollow-stem auger 
borings, and 2 rotary wash borings), and five (5) Cone Penetration Tests (CPTs) 
during the period of March 26th to April 24th, 2008.  The borings were performed to 
depths of 51.5 feet to 137 feet below ground surface (bgs) and the CPTs were 
performed to depths of 105.5 to 163.5 feet bgs.  The CPT and boring locations were 
selected such that representative profiles of the site subsurface conditions could be 
developed at the subject retaining wall locations.  Locations of the borings and CPTs 
are presented in Figures 2a through 2c of the main report.  The subsurface 
exploration program including location and depth of borings and CPTs is 
summarized in Table A-1. 

The soil borings and CPTs were performed from the freeway lanes and shoulders of 
SR-22/I-405.  All of the exploration locations were within the Caltrans Right-of-Way 
(ROW).   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. 

The exploration methods are described in the following sections.  Hollow stem 
auger and rotary wash boring and CPT logs from the current exploration program 
are presented in Figures A-2a through A-5f and A-6a through A-10b, respectively.   

 
A.2 Soil Drilling and Sampling 

A total of four (4) soil borings; two (2) rotary wash borings (R-08-004 and R-05-005), 
and two (2) hollow-stem auger borings (A-08-120 and A-08-122), were drilled and 
sampled during this project.  C & L Drilling, Inc. of La Habra, California drilled and 
sampled the rotary wash borings.  R & C Drilling, Inc. of Van Nuys, California drilled 
and sampled the hollow stem auger borings.  All drilling companies acted as 
subcontractors to GDC.  All borings were performed under the continuous technical 
supervision of a GDC field engineer, who visually inspected the soil samples, 
maintained detailed logs of the borings, and visually classified the soils in 
accordance with the Unified Soil Classification System (USCS) and were assigned a 
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group name and group symbol, as described in Caltrans’ “Soil and Rock Logging 
Classification Manual”.  A key for soil classification and boring log legend are 
presented in Figures A-1a and A-1b, respectively.  The soil boring logs are presented 
in Figures A-2a through A-5f.   

The rotary wash borings were drilled using a Mayhew 1000 drill rig.  The hollow-
stem auger borings were drilled using a Mobile B-61 drill rig.  All drill rigs were truck 
mounted.  The Mayhew 1000 used a 4.875-inch drill bit in conjunction with 
bentonite slurry to drill to desired depths.  The Mobile B-61 used an 8-inch auger to 
bore to desired depths.   

Bulk samples of the near-surface soils were collected along the project alignment.  
Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either an automatic or downhole hammer.  SPT blow counts are 
often used as an index of the relative density and resistance of the sampled 
materials.  The number of blows to drive the sampler each 6-inch increment into the 
soil was recorded on the boring logs and it was used to estimate relative soil density 
or consistency.  For purposes of estimating relative densities or consistency, 
California drive sampler blow counts can be approximately converted to equivalent 
SPT blow counts by multiplying the field blow counts by a factor of 0.67 to correct 
for larger sampler end-area if driven with a 140-lb/30-in hammer.  Drive sample 
blow counts and corresponding density/consistency classifications are presented on 
the boring logs.  At the completion of drilling, groundwater was measured using a 
well sounder.  
 
The hollow stem auger and hand auger borings were abandoned by backfilling the 
borehole with drill cuttings and cement grout mix as needed to the ground surface.  
The rotary wash borings were abandoned by backfilling the borehole with cement 
grout mix as needed to the ground surface.  In paved areas, the upper 0.75 ft of the 
borehole was filled with either asphalt patch or quickset cement. 
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Rotary wash boring drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California. for hazardous waste testing.  Laboratory tests included 
California Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics 
(EPA Method 8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The 
drums were then transported to an appropriate disposal area by Environmental 
Recovery Services, Inc. of Gardena, California based on the test results. 
 
Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 
 
A.3 Cone Penetration Tests 

A total of five (5) CPT soundings (CPT-08-001 through CPT-08-003, CPT-08-007 
and CPT-08-121) were performed during this project to depths ranging from 105.5 
to 163.5 feet below ground surface.  Kehoe Testing and Engineering, Inc. of Long 
Beach, California performed the CPT soundings as a subcontractor to GDC.   

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig.  The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U).  These measured values are then used to estimate 
the type and engineering properties of soils being penetrated using relationships 
between qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-6a through A-10b.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe are 
in our files.   
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At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed. 

 
A.4 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1   Summary of Field Explorations 
 
List of Figures  
 
Figure A-1a   Key for Soil Classification 
Figure A-1b   Boring Legend 
Figures A-2a to A-5f   Soil Boring Logs  
Figures A-6a to A-10b Cone Penetration Test Results 



TABLE A-1
SUMMARY OF TEST EXPLORATIONS

RW1325 RW1326
SR-22 WEST ORANGE COUNTY CONNECTORS PROJECT

Exploration No.
Approximate 

Exploration Station 
and Offset (ft) 1

Date Performed Exploration Type
Exploration 

Elevation (ft) 2
Total 

Depth (ft)
Plan 

Figure No.
Appendix Figure 

No.
Depth to 

Groundwater (ft)
Groundwater 
Elevation (ft)

Notes

A-08-120
1333+97            

108 L
4/1/2008 A 25.86 51.5 L-8 A-2a to A-2c 12 13.86

A-08-122
1322+20            

76 R
4/14/2008 A 31.94 51.5 L-7 A-3a to A-3c 16.5 15.44

CPT-08-001
1330+95            

41 L
4/11/2008 CPT 24.92 163.5 L-7 A-6a to A-6e

Hole obstructed at 
10' (dry)

NA GW is below Elev. 14.5 feet

CPT-08-002
1328+67            

53 R
3/26/2008 CPT 25.74 107.6 L-7 A-7a to A-7d 7 18.74 Inclination Refusal at 107.6'

CPT-08-003
1328+35            

168 L               
4/1/2008 CPT 27.74 150.0 L-7 A-8a to A-8e

Hole obstructed at 
10' (dry)

NA GW is below Elev. 17.9 feet

CPT-08-007
1320+67            

21 R
3/27/2008 CPT 27.27 105.5 L-6 A-9a to A-9d

Hole obstructed at 
7' (dry)

NA GW is below Elev. 20 feet

CPT-08-121
1327+42            

159 R
4/14/2008 CPT 28.41 30.1 L-7 A-10a to A-10b

Hole obstructed at 
9' (dry)

NA GW is below Elev. 19 feet

R-08-004
1325+03            

165 L
4/24/2008 R 31.21 61.5 L-7 A-4a to A-4c NA NA

R-08-005
1324+48            

63 R
3/27/2008 R 27.83 137.0 L-7 A-5a to A-5f NA NA

Notes:

2. Elevations based upon January 2009 Survey

NA = Not Available
NE = Not encountered

A = Auger Boring
CPT = Cone Penetration Test
R = Rotary Wash Boring

1. Stationing relative to SR-22 "H" line, except where noted otherwise. Right and left offsets defined by looking along SR-22 centerline in direction of increasing station.
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KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)
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Group Delta Consultants, Inc. FIGURE A-1a



GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction

B1

R2

S3

3/27/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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3" Asphalt Concrete (AC)
9" Aggregate Base (AB)
Sandy Lean Clay (CL)
moist, dark brown-black

Silty Sand (SM)
moist, light brown, fine to medium grained, with lenses
of clay

medium dense

Clayey Sand (SC)
medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)
firm-stiff, wet, dark brown, with lenses of fine grained
sand

Silty Clay (CL)
very stiff, wet, dark brown

Clayey Sand (SC)
medium dense, wet, dark brown, fine grained
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LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-2 a

S
A

M
P

LE
 N

O
.

4/1/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-2 b

S
A

M
P

LE
 N

O
.

4/1/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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28
Clayey Sand (SC)
very dense, wet, dark brown, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 12 feet bgs.
Borehole obstructed below 5 feet bgs, possible caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-2 c

S
A

M
P

LE
 N

O
.

4/1/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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26:11
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7
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7" Asphalt Concrete (AC)
7" Aggregate Base (AB)
Clayey Sand (SC)
moist-dry, light brown, fine to coarse grained with pieces
of hard brown clay up to 3/4"

medium dense, becomes brown, finer, with scattered
gravel up to 1/2"

with chunk of asphalt at 10 feet depth

Silty Sand (SM)
medium dense, moist, olive gray, fine grained

Lean Clay (CL)
stiff, moist, olive brown

Poorly Graded Sand (SP)
medium dense, moist, orange brown

Silty Clay with Sand (CL)
stiff to very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.5-1.75

2.0-2.5

2.0-2.75

87.2

96.8

86.4

31

26

28

30

35

Silty Clay (CL)
stiff to very stiff, moist, olive gray

Silty Sand (SM)
medium dense, moist, gray olive, fine grained

dense, some clay

Silty to Clayey Sand (SC/SM)
dense, wet, olive gray, fine grained

Silty Clay (CL)
very stiff to hard, moist, olive gray

Clayey Silt (ML)
very stiff to hard, moist, olive brown

Silty Clay (CL)
very stiff to hard, wet-moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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27
Silty Sand/Sandy Silt (SM/ML)
very dense/hard, wet-moist, olive gray, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 16.5 feet bgs.
Borehole obstructed below 22.5 feet bgs, possible
caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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CR
 RV

DS

29:12

4.5+

4.5+

1.0

117.1
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16
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24

31

8.25" Concrete Pavement (PCC)
4.75" Concrete Treated Base
3" Aggregate Base (AB)
9" Poorly Graded Sand (SP)
moist, red-yellow, fine grained
Sandy Lean Clay (CL)
firm, moist, dark brown, in chunks up to 1.5"
hard, dry, dark gray, fine grained

Sandy Silt (ML)
dense/hard, dry-moist, brown, fine grained, trace of clay

Lean Clay (CL)
stiff, moist, olive brown

pocket penetrometer = 1.0-1.25
Silty Sand (SM)
medium dense, wet, light brown gray, fine grained with
occasional coarse grains and few fine gravel, with clay

Sandy Lean Clay (CL)
firm to stiff, wet, olive light brown, very fine grains barely
visible with some to trace of silt

Lean Clay (CL)
stiff, moist, gray olive brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DS 1.25-1.5

1.5-2.2

2.0

4.5
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92.3

105.2

31

29

30

32

22

Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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86

56

4.5+109.6

32

19

26

Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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8.5" Concrete Pavement (PCC)
8.5" Lean Concrete/slurry
6" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, gray, very fine grains and few coarse grains, rolls
very good thread

dark gray, very stiff to hard, with silt

Silty Sand (SM)
loose to medium dense, moist-wet, gray brown, fine
grained

Sandy Silty Clay (CL)
stiff, moist, brown gray, fine grained

Silty Sand (SM)
loose, wet, gray brown, fine grained with scattered
coarse grains

Silty Clay with Sand (CL)
stiff, moist, brown gray, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand (SM)
medium dense, wet, gray brown, fine grained with
scattered coarse grains and fine gravel of clay
cemented coarse sand
Lean Clay (CL)
stiff, wet-moist, gray brown

with very fine to coarse sand grains and some silt

Silt with Sand (ML)
dense/hard, moist, gray, trace of clay
harder drilling
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LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

E
LE

V
A

TI
O

N
(fe

et
)

FIGURE  A-5 b

S
A

M
P

LE
 N

O
.

3/27/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silt with Sand (ML)
dense/hard, moist, gray, trace of clay, slight to no
plasticity

Lean Clay with Sand (CL)
hard, wet, scattered fine grains

very stiff to hard
Torvane = 3.6 to 4.0 ksf

R8

R9

18
28
23

30
50/6"

3/27/2008

C & L Drilling Rotary Wash
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

CHECKED BY

80

85

90

95

PROJECT NUMBER

C. Scheyhing

SR-22 West Orange County Connectors

Hammer: 140 lbs., Drop: 30 in.

Mayhew 1000

Irvine, CA 92618

D
E

P
TH

 (f
ee

t)

GROUND ELEV (ft)DRILLING EQUIPMENT

NOTES

%
 P

A
S

S
IN

G
 #

20
0

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

-50

-55

-60

-65

-70

BORING

GROUP DELTA CONSULTANTS, INC.

137 27.83 N/A / na

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY
4  of  6

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY
Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-005

32 Mauchly, Suite BG
D

C
_L

O
G

_B
O

R
IN

G
_1

A 
 I-

43
6 

R
W

 1
32

5_
13

26
 B

O
R

IN
G

 L
O

G
S.

G
PJ

  G
D

C
LO

G
.G

D
T 

 0
2/

18
/0

9



2.582.4 39

Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray, drill chatter at 100'

R10 50/5"
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray

drill chatter

Boring terminated at 137 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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LOG OF TEST BORING
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-6a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1        23.76        0.23        0.98        0.03    sandy silt to clayey silt     UNDFND   UNDFD     9         1.5 
     0.60     2        70.09        1.38        1.97        0.09    silty sand to sandy silt        >90      >48    22   UNDEFINED 
     0.95     3        55.67        2.02        3.63        0.15    clayey silt to silty clay     UNDFND   UNDFD    27         3.7 
     1.25     4        30.61        1.05        3.43        0.22    clayey silt to silty clay     UNDFND   UNDFD    15         2.0 
     1.55     5        16.82        0.69        4.07        0.28       silty clay to clay         UNDFND   UNDFD    11         1.1 
     1.85     6        16.90        0.81        4.80        0.33              clay                UNDFND   UNDFD    16         1.1 
     2.15     7         6.99        0.28        3.98        0.39              clay                UNDFND   UNDFD     7          .4 
     2.45     8        35.18        0.51        1.45        0.45    sandy silt to clayey silt     UNDFND   UNDFD    13         2.3 
     2.75     9        60.31        0.80        1.32        0.51    silty sand to sandy silt      60-70    40-42    19   UNDEFINED 
     3.05    10        29.62        0.66        2.22        0.57    sandy silt to clayey silt     UNDFND   UNDFD    11         1.9 
     3.35    11         7.61        0.24        3.20        0.61              clay                UNDFND   UNDFD     7          .4 
     3.65    12         9.66        0.27        2.79        0.64       silty clay to clay         UNDFND   UNDFD     6          .5 
     3.95    13         9.17        0.29        3.19        0.67       silty clay to clay         UNDFND   UNDFD     6          .5 
     4.25    14         8.03        0.29        3.61        0.69              clay                UNDFND   UNDFD     8          .4 
     4.55    15        12.89        0.61        4.71        0.72              clay                UNDFND   UNDFD    12          .8 
     4.85    16        15.75        0.78        4.98        0.75              clay                UNDFND   UNDFD    15          .9 
     5.15    17        12.55        0.55        4.40        0.78              clay                UNDFND   UNDFD    12          .7 
     5.45    18        13.48        0.69        5.10        0.81              clay                UNDFND   UNDFD    13          .8 
     5.75    19        23.21        0.84        3.60        0.84    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     6.05    20        17.10        0.59        3.47        0.86       silty clay to clay         UNDFND   UNDFD    11         1.0 
     6.40    21        10.89        0.31        2.89        0.89       silty clay to clay         UNDFND   UNDFD     7          .6 
     6.70    22        31.02        1.07        3.46        0.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
     7.00    23        61.58        1.01        1.64        0.95    silty sand to sandy silt      50-60    38-40    20   UNDEFINED 
     7.35    24        60.46        1.37        2.27        0.98    sandy silt to clayey silt     UNDFND   UNDFD    23         3.9 
     7.65    25        29.05        1.28        4.39        1.02       silty clay to clay         UNDFND   UNDFD    19         1.8 
     7.95    26        34.53        1.17        3.38        1.04    clayey silt to silty clay     UNDFND   UNDFD    17         2.1 
     8.25    27        13.57        0.66        4.84        1.07              clay                UNDFND   UNDFD    13          .7 
     8.55    28        28.88        1.22        4.21        1.10       silty clay to clay         UNDFND   UNDFD    18         1.8 
     8.85    29        48.40        1.15        2.37        1.13    sandy silt to clayey silt     UNDFND   UNDFD    19         3.1 
     9.15    30        46.72        1.67        3.58        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.45    31        52.32        1.94        3.71        1.19    clayey silt to silty clay     UNDFND   UNDFD    25         3.3 
     9.75    32        21.37        1.12        5.26        1.21              clay                UNDFND   UNDFD    20         1.2 
    10.05    33        24.45        1.10        4.51        1.24              clay                UNDFND   UNDFD    23         1.5 
    10.35    34        29.00        1.26        4.35        1.27       silty clay to clay         UNDFND   UNDFD    19         1.8 
    10.65    35        91.00        3.20        3.52        1.30    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    10.95    36        63.93        1.66        2.59        1.33    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
    11.25    37        15.91        0.51        3.17        1.36       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        33.67        1.72        5.12        1.38              clay                UNDFND   UNDFD    32         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39       121.13        3.82        3.16        1.41    sandy silt to clayey silt     UNDFND   UNDFD    46         7.9 
    12.15    40       144.57        3.24        2.24        1.44    silty sand to sandy silt      70-80    40-42    46   UNDEFINED 
    12.45    41       141.02        3.52        2.50        1.47    silty sand to sandy silt      70-80    40-42    45   UNDEFINED 
    12.80    42       229.65        5.19        2.26        1.50    silty sand to sandy silt      80-90    42-44   >50   UNDEFINED 
    13.10    43       127.54        3.09        2.43        1.53    silty sand to sandy silt      60-70    40-42    41   UNDEFINED 
    13.40    44        23.79        0.99        4.18        1.56       silty clay to clay         UNDFND   UNDFD    15         1.4 
    13.75    45        75.82        2.38        3.14        1.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    14.05    46        91.79        2.70        2.95        1.62    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    14.35    47       167.68        3.99        2.38        1.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.65    48       158.43        3.79        2.39        1.68    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    14.95    49       138.54        3.28        2.37        1.70    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    15.25    50        66.77        3.07        4.60        1.73       silty clay to clay         UNDFND   UNDFD    43         4.2 
    15.55    51        19.58        0.89        4.57        1.76              clay                UNDFND   UNDFD    19         1.1 
    15.85    52        22.88        0.93        4.07        1.79       silty clay to clay         UNDFND   UNDFD    15         1.3 
    16.15    53        32.38        1.06        3.27        1.82    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    16.45    54        56.17        1.84        3.27        1.85    clayey silt to silty clay     UNDFND   UNDFD    27         3.5 
    16.75    55        21.04        0.86        4.08        1.87       silty clay to clay         UNDFND   UNDFD    13         1.1 
    17.05    56        22.57        0.82        3.65        1.90       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.35    57        20.99        1.08        5.14        1.93              clay                UNDFND   UNDFD    20         1.1 
    17.65    58        25.85        1.16        4.47        1.96              clay                UNDFND   UNDFD    25         1.4 
    17.95    59        57.41        3.08        5.36        1.99              clay                UNDFND   UNDFD   >50         3.5 
    18.25    60        55.25        3.20        5.79        2.02              clay                UNDFND   UNDFD   >50         3.4 
    18.55    61        49.82        2.33        4.68        2.04       silty clay to clay         UNDFND   UNDFD    32         3.0 
    18.85    62        36.09        1.79        4.96        2.07              clay                UNDFND   UNDFD    35         2.1 
    19.20    63        29.36        1.34        4.55        2.10       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.50    64        38.47        1.62        4.21        2.13       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.80    65        31.34        1.65        5.27        2.16              clay                UNDFND   UNDFD    30         1.8 
    20.15    66        28.11        1.50        5.35        2.19              clay                UNDFND   UNDFD    27         1.6 
    20.45    67        22.82        1.11        4.85        2.22              clay                UNDFND   UNDFD    22         1.2 
    20.75    68        34.59        1.95        5.63        2.25              clay                UNDFND   UNDFD    33         2.0 
    21.05    69        80.79        3.53        4.37        2.28    clayey silt to silty clay     UNDFND   UNDFD    39         5.1 
    21.35    70        80.36        2.80        3.48        2.31    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    21.65    71        41.92        2.17        5.17        2.34              clay                UNDFND   UNDFD    40         2.5 
    21.95    72        50.66        1.91        3.76        2.37    clayey silt to silty clay     UNDFND   UNDFD    24         3.0 
    22.25    73       121.34        2.96        2.44        2.39    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
    22.55    74        59.23        2.71        4.58        2.42       silty clay to clay         UNDFND   UNDFD    38         3.6 
    22.85    75       132.79        3.35        2.52        2.45    silty sand to sandy silt      60-70    38-40    42   UNDEFINED 
    23.15    76       103.02        2.99        2.90        2.48    sandy silt to clayey silt     UNDFND   UNDFD    39         6.5 
    23.45    77       120.24        4.37        3.64        2.51    sandy silt to clayey silt     UNDFND   UNDFD    46         7.7 
    23.75    78        43.59        1.86        4.27        2.54       silty clay to clay         UNDFND   UNDFD    28         2.5 
    24.05    79        24.18        0.89        3.69        2.56       silty clay to clay         UNDFND   UNDFD    15         1.2 
    24.35    80        27.45        1.17        4.25        2.59       silty clay to clay         UNDFND   UNDFD    18         1.5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        53.30        1.98        3.72        2.62    clayey silt to silty clay     UNDFND   UNDFD    26         3.2 
    24.95    82        31.15        1.49        4.79        2.65              clay                UNDFND   UNDFD    30         1.7 
    25.25    83        24.27        1.10        4.54        2.68              clay                UNDFND   UNDFD    23         1.2 
    25.60    84        25.74        1.09        4.23        2.71       silty clay to clay         UNDFND   UNDFD    16         1.3 
    25.90    85        23.57        0.97        4.10        2.74       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.20    86        23.16        0.90        3.91        2.77       silty clay to clay         UNDFND   UNDFD    15         1.2 
    26.55    87       122.93        2.02        1.64        2.80       sand to silty sand         50-60    36-38    29   UNDEFINED 
    26.85    88       422.67        1.51        0.36        2.83      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    27.15    89       114.10        1.60        1.40        2.86       sand to silty sand         50-60    36-38    27   UNDEFINED 
    27.45    90        60.32        2.53        4.20        2.88    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    27.75    91       179.66        4.58        2.55        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.05    92       161.47        5.13        3.18        2.94    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       186.46        5.06        2.71        2.97    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.65    94       174.18        5.06        2.91        3.00    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    28.95    95       179.71        5.40        3.00        3.03    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.25    96       169.41        4.89        2.89        3.05    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    29.55    97        48.71        2.24        4.59        3.08       silty clay to clay         UNDFND   UNDFD    31         2.8 
    29.85    98        48.37        1.99        4.11        3.11    clayey silt to silty clay     UNDFND   UNDFD    23         2.8 
    30.15    99        81.26        3.27        4.03        3.14    clayey silt to silty clay     UNDFND   UNDFD    39         5.0 
    30.45   100        69.91        2.77        3.97        3.17    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    30.75   101       181.80        5.91        3.25        3.20    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    31.05   102       305.75        5.58        1.83        3.22       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    31.35   103       108.82        3.55        3.26        3.25    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    31.65   104        36.31        1.64        4.53        3.28       silty clay to clay         UNDFND   UNDFD    23         2.0 
    32.00   105        71.87        2.24        3.12        3.31    sandy silt to clayey silt     UNDFND   UNDFD    28         4.3 
    32.30   106        89.69        3.35        3.73        3.34    clayey silt to silty clay     UNDFND   UNDFD    43         5.5 
    32.60   107        78.77        2.48        3.15        3.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.8 
    32.95   108       175.05        5.42        3.09        3.40    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.2 
    33.25   109       144.13        4.11        2.85        3.43    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    33.55   110       124.86        3.67        2.94        3.46    sandy silt to clayey silt     UNDFND   UNDFD    48         7.8 
    33.85   111        88.12        3.30        3.74        3.49    clayey silt to silty clay     UNDFND   UNDFD    42         5.4 
    34.15   112        32.09        1.44        4.49        3.52       silty clay to clay         UNDFND   UNDFD    20         1.6 
    34.45   113        34.81        1.48        4.25        3.55       silty clay to clay         UNDFND   UNDFD    22         1.8 
    34.75   114        33.04        1.23        3.71        3.57    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    35.05   115        35.14        1.08        3.07        3.60    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    35.35   116        43.18        1.80        4.17        3.63       silty clay to clay         UNDFND   UNDFD    28         2.4 
    35.65   117        49.14        1.84        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
    35.95   118        67.87        2.38        3.51        3.69    clayey silt to silty clay     UNDFND   UNDFD    33         4.0 
    36.25   119        44.43        1.89        4.25        3.72       silty clay to clay         UNDFND   UNDFD    28         2.4 
    36.55   120        35.62        1.35        3.79        3.74    clayey silt to silty clay     UNDFND   UNDFD    17         1.8 
    36.85   121        30.52        0.80        2.62        3.77    sandy silt to clayey silt     UNDFND   UNDFD    12         1.5 
    37.15   122        35.28        0.92        2.60        3.80    sandy silt to clayey silt     UNDFND   UNDFD    14         1.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   : 4/4/2008 
    On Site Loc: HOV Connector                             Cone Used  : 30 ton 
    Job No.    : CPT-08-001                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123        36.96        1.21        3.29        3.83    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    37.75   124       150.61        5.46        3.63        3.86    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    38.05   125       270.44        8.08        2.99        3.89     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       205.07        6.96        3.39        3.92     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    38.70   127        97.89        4.71        4.81        3.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.00   128       130.35        6.23        4.78        3.97   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       175.35        6.62        3.78        4.01     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.65   130       109.82        4.12        3.75        4.04    sandy silt to clayey silt     UNDFND   UNDFD    42         6.8 
    39.95   131       129.69        3.49        2.69        4.06    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    40.25   132       366.81        5.92        1.61        4.09       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    40.55   133       473.19        6.06        1.28        4.12              sand                  >90    40-42   >50   UNDEFINED 
    40.85   134       255.01        7.59        2.98        4.15     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    41.15   135        76.82        3.57        4.65        4.18   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    41.45   136       186.41        4.87        2.61        4.21    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    41.75   137       187.40        3.81        2.03        4.23    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.05   138       162.63        4.87        2.99        4.26    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.2 
    42.35   139        83.37        3.06        3.67        4.29    clayey silt to silty clay     UNDFND   UNDFD    40         5.0 
    42.65   140       184.30        5.91        3.20        4.32    sandy silt to clayey silt     UNDFND   UNDFD   >50        11.7 
    42.95   141       240.31        7.08        2.95        4.35    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    43.25   142       130.74        5.43        4.16        4.38   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        47.20        1.86        3.94        4.40    clayey silt to silty clay     UNDFND   UNDFD    23         2.5 
    43.85   144        51.48        1.93        3.76        4.43    clayey silt to silty clay     UNDFND   UNDFD    25         2.8 
    44.15   145       107.78        4.44        4.12        4.46   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.45   146       125.67        5.45        4.33        4.49   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.80   147       144.19        5.78        4.01        4.52   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    45.10   148       193.49        6.58        3.40        4.55     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    45.40   149       392.69        5.95        1.51        4.58       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    45.75   150       304.00        5.69        1.87        4.61       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    46.05   151        93.69        3.11        3.32        4.64    sandy silt to clayey silt     UNDFND   UNDFD    36         5.6 
    46.35   152       201.95        4.94        2.44        4.67    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.65   153       203.37        6.12        3.01        4.70    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    46.95   154       125.92        4.89        3.89        4.73    sandy silt to clayey silt     UNDFND   UNDFD    48         7.7 
    47.25   155       196.18        6.34        3.23        4.75    sandy silt to clayey silt     UNDFND   UNDFD   >50        12.4 
    47.55   156       324.05        7.05        2.18        4.78       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    47.85   157       253.66        7.80        3.07        4.81     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    48.15   158        96.21        4.37        4.55        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    48.45   159       273.04        7.06        2.58        4.87    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    48.75   160        85.04        3.99        4.70        4.90   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    49.05   161        83.24        3.12        3.74        4.92    clayey silt to silty clay     UNDFND   UNDFD    40         4.9 
    49.35   162       103.25        2.75        2.67        4.95    sandy silt to clayey silt     UNDFND   UNDFD    40         6.2 
    49.65   163       218.69        6.58        3.01        4.98    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
                                                 (*) overconsolidated or cemente 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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GROUP DELTA CONSULTANTS          
    Engineer   :  Nava                                     CPT Date   :03/27/2008 
    On Site Loc:  HOV Connector                            Cone Used  :30 ton 
    Job No.    :  CPT-08-002                               Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       231.31        0.96        0.42        0.03              sand                  >90      >48    44   UNDEFINED 
     0.60     2        69.54        2.07        2.98        0.09    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     0.95     3        64.39        1.75        2.71        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        45.22        1.32        2.91        0.22    sandy silt to clayey silt     UNDFND   UNDFD    17         3.0 
     1.55     5        16.76        0.45        2.67        0.28    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     1.85     6        11.81        0.30        2.53        0.33    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     2.15     7         8.57        0.19        2.23        0.39       silty clay to clay         UNDFND   UNDFD     5          .5 
     2.45     8        10.44        0.25        2.38        0.45       silty clay to clay         UNDFND   UNDFD     7          .6 
     2.75     9        46.68        0.42        0.90        0.51    silty sand to sandy silt      50-60    40-42    15   UNDEFINED 
     3.05    10        26.63        0.43        1.63        0.57    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     3.35    11        10.94        0.31        2.86        0.61       silty clay to clay         UNDFND   UNDFD     7          .6 
     3.65    12        11.63        0.21        1.79        0.64    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     3.95    13        10.59        0.18        1.66        0.67    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.25    14        10.68        0.19        1.79        0.69    clayey silt to silty clay     UNDFND   UNDFD     5          .6 
     4.55    15        12.42        0.28        2.23        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16        12.42        0.36        2.91        0.75       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.15    17        14.15        0.31        2.22        0.78    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     5.45    18        19.31        0.44        2.30        0.81    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     5.75    19        26.81        0.48        1.79        0.84    sandy silt to clayey silt     UNDFND   UNDFD    10         1.7 
     6.05    20        30.90        0.85        2.75        0.86    sandy silt to clayey silt     UNDFND   UNDFD    12         1.9 
     6.40    21        14.37        0.41        2.83        0.89    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
     6.70    22        28.43        0.79        2.78        0.93    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
     7.00    23        42.74        0.81        1.90        0.95    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
     7.35    24        35.12        0.75        2.13        0.98    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     7.65    25        26.22        1.05        3.99        1.02       silty clay to clay         UNDFND   UNDFD    17         1.6 
     7.95    26        39.16        1.14        2.92        1.04    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     8.25    27        14.42        0.64        4.46        1.07              clay                UNDFND   UNDFD    14          .8 
     8.55    28        21.73        0.87        4.01        1.10       silty clay to clay         UNDFND   UNDFD    14         1.3 
     8.85    29        27.31        0.78        2.85        1.13    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     9.15    30        34.04        0.92        2.72        1.16    sandy silt to clayey silt     UNDFND   UNDFD    13         2.1 
     9.45    31        45.67        1.16        2.54        1.19    sandy silt to clayey silt     UNDFND   UNDFD    17         2.9 
     9.75    32        42.09        1.15        2.74        1.21    sandy silt to clayey silt     UNDFND   UNDFD    16         2.6 
    10.05    33        57.64        1.22        2.11        1.24    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
    10.35    34        29.58        0.84        2.84        1.27    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    10.65    35        48.52        1.96        4.04        1.30    clayey silt to silty clay     UNDFND   UNDFD    23         3.0 
    10.95    36        77.30        1.84        2.38        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.0 
    11.25    37        18.72        0.45        2.40        1.36    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
    11.55    38        20.65        0.53        2.55        1.38    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        91.54        2.45        2.68        1.41    sandy silt to clayey silt     UNDFND   UNDFD    35         5.9 
    12.15    40       159.48        2.82        1.77        1.44       sand to silty sand         70-80    40-42    38   UNDEFINED 
    12.45    41       161.83        3.30        2.04        1.47    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    12.80    42       225.22        4.12        1.83        1.50       sand to silty sand         80-90    42-44   >50   UNDEFINED 
    13.10    43       149.98        2.29        1.53        1.53       sand to silty sand         70-80    40-42    36   UNDEFINED 
    13.40    44        25.63        0.82        3.20        1.56    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
    13.75    45        67.71        1.74        2.57        1.59    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    14.05    46        66.77        1.48        2.21        1.62    sandy silt to clayey silt     UNDFND   UNDFD    26         4.2 
    14.35    47       101.54        2.22        2.19        1.65    silty sand to sandy silt      50-60    38-40    32   UNDEFINED 
    14.65    48       164.51        2.49        1.51        1.68       sand to silty sand         70-80    40-42    39   UNDEFINED 
    14.95    49       152.04        2.63        1.73        1.70       sand to silty sand         70-80    40-42    36   UNDEFINED 
    15.25    50        69.46        2.04        2.94        1.73    sandy silt to clayey silt     UNDFND   UNDFD    27         4.4 
    15.55    51        20.03        0.77        3.86        1.76       silty clay to clay         UNDFND   UNDFD    13         1.1 
    15.85    52        16.37        0.56        3.40        1.79       silty clay to clay         UNDFND   UNDFD    10          .8 
    16.15    53        24.11        0.59        2.45        1.82    clayey silt to silty clay     UNDFND   UNDFD    12         1.3 
    16.45    54        24.86        0.74        3.00        1.85    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    16.75    55        27.84        0.96        3.45        1.87    clayey silt to silty clay     UNDFND   UNDFD    13         1.6 
    17.05    56        23.07        0.77        3.32        1.90    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    17.35    57        26.92        1.02        3.77        1.93       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.65    58        27.28        1.22        4.46        1.96       silty clay to clay         UNDFND   UNDFD    17         1.5 
    17.95    59        27.34        1.06        3.87        1.99       silty clay to clay         UNDFND   UNDFD    17         1.5 
    18.25    60        47.30        1.78        3.76        2.02    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    18.55    61        58.08        2.45        4.22        2.04    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    18.85    62        57.96        2.67        4.60        2.07       silty clay to clay         UNDFND   UNDFD    37         3.6 
    19.20    63        38.89        1.81        4.65        2.10       silty clay to clay         UNDFND   UNDFD    25         2.3 
    19.50    64        29.78        1.36        4.55        2.13       silty clay to clay         UNDFND   UNDFD    19         1.7 
    19.80    65        26.42        1.23        4.64        2.16              clay                UNDFND   UNDFD    25         1.5 
    20.15    66        20.99        0.66        3.12        2.19    clayey silt to silty clay     UNDFND   UNDFD    10         1.1 
    20.45    67        31.74        1.13        3.55        2.22    clayey silt to silty clay     UNDFND   UNDFD    15         1.8 
    20.75    68        38.61        1.23        3.19        2.25    clayey silt to silty clay     UNDFND   UNDFD    18         2.3 
    21.05    69        19.40        0.48        2.46        2.28    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    21.35    70        37.11        2.24        6.05        2.31              clay                UNDFND   UNDFD    36         2.1 
    21.65    71        99.90        2.31        2.31        2.34    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    21.95    72        79.22        2.53        3.20        2.37    sandy silt to clayey silt     UNDFND   UNDFD    30         4.9 
    22.25    73        48.77        1.57        3.22        2.39    clayey silt to silty clay     UNDFND   UNDFD    23         2.9 
    22.55    74       109.19        1.92        1.76        2.42    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    22.85    75        80.46        2.73        3.40        2.45    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    23.15    76       121.99        3.79        3.11        2.48    sandy silt to clayey silt     UNDFND   UNDFD    47         7.8 
    23.45    77       171.79        4.17        2.43        2.51    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    23.75    78       177.61        4.33        2.44        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79       118.99        3.60        3.03        2.56    sandy silt to clayey silt     UNDFND   UNDFD    46         7.6 
    24.35    80        36.24        1.39        3.84        2.59    clayey silt to silty clay     UNDFND   UNDFD    17         2.0 
----------------------------------------------------------------------------------------------------------------------------------- 
     Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        25.95        0.75        2.91        2.62    clayey silt to silty clay     UNDFND   UNDFD    12         1.4 
    24.95    82        55.24        1.38        2.50        2.65    sandy silt to clayey silt     UNDFND   UNDFD    21         3.3 
    25.25    83       108.52        2.42        2.23        2.68    silty sand to sandy silt      50-60    36-38    35   UNDEFINED 
    25.60    84        56.21        2.06        3.67        2.71    clayey silt to silty clay     UNDFND   UNDFD    27         3.4 
    25.90    85        28.97        0.91        3.13        2.74    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    26.20    86        26.68        0.84        3.15        2.77    clayey silt to silty clay     UNDFND   UNDFD    13         1.4 
    26.55    87        40.87        1.25        3.05        2.80    clayey silt to silty clay     UNDFND   UNDFD    20         2.3 
    26.85    88        34.62        1.24        3.57        2.83    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    27.15    89       137.54        2.00        1.45        2.86       sand to silty sand         60-70    36-38    33   UNDEFINED 
    27.45    90       184.69        2.24        1.21        2.88       sand to silty sand         60-70    38-40    44   UNDEFINED 
    27.75    91       179.26        1.36        0.76        2.91              sand                60-70    38-40    34   UNDEFINED 
    28.05    92        51.73        1.67        3.23        2.94    clayey silt to silty clay     UNDFND   UNDFD    25         3.0 
    28.35    93        82.15        2.86        3.48        2.97    sandy silt to clayey silt     UNDFND   UNDFD    31         5.1 
    28.65    94        92.36        3.38        3.65        3.00    sandy silt to clayey silt     UNDFND   UNDFD    35         5.7 
    28.95    95       160.64        3.96        2.46        3.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.25    96       150.37        3.35        2.23        3.05    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    29.55    97       165.04        3.19        1.93        3.08    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    29.85    98       211.39        4.25        2.01        3.11       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.15    99        59.70        2.26        3.79        3.14    clayey silt to silty clay     UNDFND   UNDFD    29         3.5 
    30.45   100        31.52        0.78        2.48        3.17    sandy silt to clayey silt     UNDFND   UNDFD    12         1.7 
    30.75   101        44.12        1.69        3.83        3.20    clayey silt to silty clay     UNDFND   UNDFD    21         2.5 
    31.05   102        37.28        1.77        4.76        3.22       silty clay to clay         UNDFND   UNDFD    24         2.0 
    31.35   103        95.97        3.26        3.39        3.25    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    31.65   104       317.74        5.55        1.75        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       207.20        5.86        2.83        3.31    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.30   106        81.40        2.84        3.49        3.34    sandy silt to clayey silt     UNDFND   UNDFD    31         5.0 
    32.60   107        49.13        1.37        2.80        3.37    sandy silt to clayey silt     UNDFND   UNDFD    19         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-8a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                       CPT Date   : 04/01/2008 
    On Site Loc: HOV Connector                              Cone Used  : 30 ton 
    Job No.    : CPT-08-003                                 Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       194.33        1.07        0.55        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       113.82        1.27        1.11        0.09       sand to silty sand           >90      >48    27   UNDEFINED 
     0.95     3        56.03        1.63        2.91        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        61.88        2.07        3.34        0.22    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
     1.55     5        46.25        1.21        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.85     6        67.11        1.84        2.74        0.33    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     2.15     7        97.86        2.93        3.00        0.39    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.45     8        52.21        1.11        2.12        0.45    sandy silt to clayey silt     UNDFND   UNDFD    20         3.4 
     2.75     9        14.50        0.39        2.69        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10        10.33        0.38        3.63        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11         9.85        0.42        4.30        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        23.30        0.62        2.64        0.64    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.95    13        45.75        0.75        1.65        0.67    silty sand to sandy silt      50-60    38-40    15   UNDEFINED 
     4.25    14        16.32        0.39        2.42        0.69    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     4.55    15        11.85        0.29        2.48        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16         9.10        0.29        3.14        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        10.43        0.33        3.14        0.78       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.45    18        13.44        0.33        2.43        0.81    clayey silt to silty clay     UNDFND   UNDFD     6          .8 
     5.75    19        10.57        0.38        3.60        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        15.08        0.48        3.15        0.86       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.40    21        19.81        0.53        2.66        0.89    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     6.70    22        24.65        0.60        2.44        0.93    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     7.00    23        17.45        0.62        3.57        0.95       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        18.51        0.48        2.60        0.98    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     7.65    25        32.58        1.08        3.31        1.02    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     7.95    26        46.32        0.94        2.02        1.04    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     8.25    27        54.56        1.04        1.91        1.07    silty sand to sandy silt      40-50    36-38    17   UNDEFINED 
     8.55    28        20.67        0.88        4.27        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        22.71        0.99        4.35        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        13.39        0.54        4.05        1.16              clay                UNDFND   UNDFD    13          .7 
     9.45    31        24.92        1.31        5.25        1.19              clay                UNDFND   UNDFD    24         1.5 
     9.75    32        35.11        1.37        3.91        1.21    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    10.05    33        50.18        1.17        2.33        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.35    34        32.32        1.44        4.45        1.27       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.65    35        95.00        2.33        2.45        1.30    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    10.95    36        79.01        2.32        2.94        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
    11.25    37        32.63        1.17        3.57        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        81.49        3.02        3.70        1.38    clayey silt to silty clay     UNDFND   UNDFD    39         5.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-8b



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        40.60        1.68        4.13        1.41       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.15    40        15.50        0.68        4.39        1.44              clay                UNDFND   UNDFD    15          .8 
    12.45    41        20.46        0.93        4.55        1.47              clay                UNDFND   UNDFD    20         1.2 
    12.80    42       130.77        3.33        2.55        1.50    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    13.10    43       138.62        2.87        2.07        1.53    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    13.40    44       161.68        3.47        2.14        1.56    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    13.75    45       199.32        2.77        1.39        1.59       sand to silty sand         70-80    40-42    48   UNDEFINED 
    14.05    46        29.23        1.06        3.62        1.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.35    47       109.13        2.12        1.94        1.65    silty sand to sandy silt      60-70    38-40    35   UNDEFINED 
    14.65    48       181.84        3.07        1.69        1.68       sand to silty sand         70-80    40-42    44   UNDEFINED 
    14.95    49       156.24        3.03        1.94        1.70    silty sand to sandy silt      70-80    40-42    50   UNDEFINED 
    15.25    50        75.12        1.78        2.37        1.73    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    15.55    51        36.79        1.63        4.43        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        26.68        1.15        4.30        1.79       silty clay to clay         UNDFND   UNDFD    17         1.5 
    16.15    53        28.65        0.98        3.42        1.82    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    16.45    54        27.87        0.68        2.45        1.85    sandy silt to clayey silt     UNDFND   UNDFD    11         1.6 
    16.75    55        68.67        1.68        2.45        1.87    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    17.05    56        58.30        1.53        2.63        1.90    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    17.35    57        22.31        0.82        3.68        1.93       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.65    58        27.15        0.86        3.16        1.96    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    17.95    59        31.09        1.29        4.15        1.99       silty clay to clay         UNDFND   UNDFD    20         1.8 
    18.25    60        33.00        1.47        4.45        2.02       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.55    61        34.39        1.32        3.85        2.04    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    18.85    62        59.32        2.49        4.20        2.07    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    19.20    63       100.08        4.10        4.09        2.10    clayey silt to silty clay     UNDFND   UNDFD    48         6.4 
    19.50    64        60.03        2.58        4.30        2.13    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    19.80    65        62.52        2.93        4.69        2.16       silty clay to clay         UNDFND   UNDFD    40         3.9 
    20.15    66        45.80        2.27        4.96        2.19       silty clay to clay         UNDFND   UNDFD    29         2.7 
    20.45    67        39.51        2.08        5.25        2.22              clay                UNDFND   UNDFD    38         2.3 
    20.75    68        23.35        0.97        4.15        2.25       silty clay to clay         UNDFND   UNDFD    15         1.2 
    21.05    69        26.37        1.19        4.52        2.28              clay                UNDFND   UNDFD    25         1.4 
    21.35    70        29.19        1.47        5.02        2.31              clay                UNDFND   UNDFD    28         1.6 
    21.65    71        20.43        0.75        3.65        2.34       silty clay to clay         UNDFND   UNDFD    13         1.0 
    21.95    72        37.47        1.67        4.46        2.37       silty clay to clay         UNDFND   UNDFD    24         2.2 
    22.25    73        61.04        2.26        3.70        2.39    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    22.55    74        40.74        1.78        4.36        2.42       silty clay to clay         UNDFND   UNDFD    26         2.4 
    22.85    75       153.95        2.38        1.55        2.45       sand to silty sand         60-70    38-40    37   UNDEFINED 
    23.15    76       145.43        2.26        1.55        2.48       sand to silty sand         60-70    38-40    35   UNDEFINED 
    23.45    77        79.79        3.08        3.86        2.51    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    23.75    78       166.37        3.12        1.87        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79        86.63        2.13        2.46        2.56    sandy silt to clayey silt     UNDFND   UNDFD    33         5.4 
    24.35    80       121.85        2.70        2.22        2.59    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
-8c



----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        70.56        1.96        2.77        2.62    sandy silt to clayey silt     UNDFND   UNDFD    27         4.3 
    24.95    82        23.48        0.79        3.36        2.65    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    25.25    83        27.90        1.08        3.87        2.68       silty clay to clay         UNDFND   UNDFD    18         1.5 
    25.60    84       116.37        2.50        2.15        2.71    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    25.90    85        45.45        1.79        3.94        2.74    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.20    86        25.31        1.05        4.16        2.77       silty clay to clay         UNDFND   UNDFD    16         1.3 
    26.55    87        26.18        1.15        4.37        2.80       silty clay to clay         UNDFND   UNDFD    17         1.3 
    26.85    88        22.08        0.84        3.82        2.83       silty clay to clay         UNDFND   UNDFD    14         1.1 
    27.15    89        23.95        0.88        3.68        2.86       silty clay to clay         UNDFND   UNDFD    15         1.2 
    27.45    90        91.50        1.23        1.35        2.88       sand to silty sand         40-50    34-36    22   UNDEFINED 
    27.75    91        36.80        1.25        3.38        2.91    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    28.05    92        28.62        0.79        2.77        2.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    28.35    93        63.32        1.89        2.99        2.97    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    28.65    94       143.01        3.21        2.24        3.00    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    28.95    95       139.64        3.26        2.33        3.03    silty sand to sandy silt      60-70    36-38    45   UNDEFINED 
    29.25    96        77.29        3.22        4.16        3.05    clayey silt to silty clay     UNDFND   UNDFD    37         4.7 
    29.55    97       144.11        3.30        2.29        3.08    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    29.85    98       260.92        4.43        1.70        3.11       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    30.15    99       239.29        4.51        1.89        3.14       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.45   100        76.41        2.91        3.81        3.17    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    30.75   101        39.98        0.85        2.13        3.20    sandy silt to clayey silt     UNDFND   UNDFD    15         2.2 
    31.05   102        36.80        1.41        3.83        3.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    31.35   103       302.36        4.13        1.37        3.25              sand                80-90    40-42   >50   UNDEFINED 
    31.65   104       401.48        6.37        1.59        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       187.48        4.19        2.24        3.31    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    32.30   106        69.33        2.47        3.56        3.34    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    32.60   107       131.64        3.09        2.35        3.37    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.95   108        94.61        2.82        2.98        3.40    sandy silt to clayey silt     UNDFND   UNDFD    36         5.8 
    33.25   109       138.97        3.40        2.45        3.43    silty sand to sandy silt      50-60    36-38    44   UNDEFINED 
    33.55   110        48.16        1.68        3.48        3.46    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.85   111        96.45        3.23        3.35        3.49    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    34.15   112       167.98        4.29        2.56        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       154.78        3.87        2.50        3.55    silty sand to sandy silt      60-70    36-38    49   UNDEFINED 
    34.75   114       125.68        3.30        2.63        3.57    silty sand to sandy silt      50-60    34-36    40   UNDEFINED 
    35.05   115        37.68        1.39        3.70        3.60    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.35   116        35.49        1.27        3.57        3.63    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    35.65   117        37.17        1.41        3.78        3.66    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.95   118        43.23        1.66        3.84        3.69    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    36.25   119        48.24        1.79        3.72        3.72    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    36.55   120        40.35        1.31        3.23        3.74    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    36.85   121        44.49        1.56        3.52        3.77    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    37.15   122        49.84        1.64        3.29        3.80    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       405.25        2.48        0.61        3.83      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    37.75   124       522.17        2.37        0.45        3.86      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    38.05   125       366.03        2.89        0.79        3.89              sand                80-90    40-42   >50   UNDEFINED 
    38.40   126        56.03        1.57        2.80        3.92    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    38.70   127        49.16        0.98        1.99        3.95    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    39.00   128       128.27        4.85        3.78        3.97    sandy silt to clayey silt     UNDFND   UNDFD    49         8.0 
    39.35   129       207.98        5.28        2.54        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.65   130        54.46        2.58        4.74        4.04       silty clay to clay         UNDFND   UNDFD    35         3.1 
    39.95   131       236.15        6.99        2.96        4.06    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.25   132       135.01        5.24        3.88        4.09     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    40.55   133        89.44        3.39        3.79        4.12    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    40.85   134       133.31        2.54        1.91        4.15    silty sand to sandy silt      50-60    34-36    43   UNDEFINED 
    41.15   135       356.55        3.44        0.97        4.18              sand                80-90    40-42   >50   UNDEFINED 
    41.45   136       364.45        4.41        1.21        4.21              sand                80-90    40-42   >50   UNDEFINED 
    41.75   137       111.47        3.66        3.28        4.23    sandy silt to clayey silt     UNDFND   UNDFD    43         6.8 
    42.05   138       163.59        4.57        2.80        4.26    silty sand to sandy silt      50-60    36-38   >50   UNDEFINED 
    42.35   139       249.43        5.82        2.33        4.29    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    42.65   140       236.17        3.79        1.60        4.32       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    42.95   141       244.78        4.13        1.69        4.35       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.25   142       151.12        5.28        3.49        4.38    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    43.55   143       230.25        6.98        3.03        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144        77.11        3.85        4.99        4.43   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.15   145       106.06        2.68        2.53        4.46    silty sand to sandy silt      40-50    32-34    34   UNDEFINED 
    44.45   146        89.20        2.17        2.44        4.49    silty sand to sandy silt      40-50    30-32    28   UNDEFINED 
    44.80   147        46.72        1.33        2.85        4.52    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    45.10   148        90.27        3.53        3.91        4.55    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    45.40   149       304.28        6.52        2.14        4.58       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-9a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                      CPT Date   :03/28/2008 
    On Site Loc: HOV Connector                             Cone Used  :30 ton 
    Job No.    : CPT-08-007                                Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       216.40        0.96        0.45        0.03              sand                  >90      >48    41   UNDEFINED 
     0.60     2       148.05        1.98        1.34        0.09       sand to silty sand           >90      >48    35   UNDEFINED 
     0.95     3        36.63        1.61        4.41        0.15       silty clay to clay         UNDFND   UNDFD    23         2.4 
     1.25     4        33.72        1.28        3.79        0.22    clayey silt to silty clay     UNDFND   UNDFD    16         2.2 
     1.55     5        64.49        1.68        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.85     6        33.60        0.75        2.22        0.33    sandy silt to clayey silt     UNDFND   UNDFD    13         2.2 
     2.15     7        18.31        0.61        3.34        0.39    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     2.45     8         9.44        0.34        3.64        0.45              clay                UNDFND   UNDFD     9          .5 
     2.75     9        31.55        0.69        2.20        0.51    sandy silt to clayey silt     UNDFND   UNDFD    12         2.0 
     3.05    10        72.20        1.06        1.46        0.57    silty sand to sandy silt      60-70    42-44    23   UNDEFINED 
     3.35    11        64.99        0.86        1.32        0.61    silty sand to sandy silt      60-70    40-42    21   UNDEFINED 
     3.65    12        11.54        0.42        3.62        0.64              clay                UNDFND   UNDFD    11          .7 
     3.95    13         8.86        0.32        3.62        0.67              clay                UNDFND   UNDFD     8          .5 
     4.25    14        10.13        0.32        3.12        0.69       silty clay to clay         UNDFND   UNDFD     6          .6 
     4.55    15        15.04        0.48        3.21        0.72       silty clay to clay         UNDFND   UNDFD    10          .9 
     4.85    16        11.13        0.43        3.88        0.75              clay                UNDFND   UNDFD    11          .6 
     5.15    17        13.23        0.46        3.47        0.78       silty clay to clay         UNDFND   UNDFD     8          .8 
     5.45    18        13.02        0.42        3.24        0.81       silty clay to clay         UNDFND   UNDFD     8          .7 
     5.75    19        14.38        0.64        4.45        0.84              clay                UNDFND   UNDFD    14          .8 
     6.05    20        39.97        1.00        2.49        0.86    sandy silt to clayey silt     UNDFND   UNDFD    15         2.5 
     6.40    21        52.08        1.27        2.44        0.89    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
     6.70    22        15.80        0.47        2.97        0.93    clayey silt to silty clay     UNDFND   UNDFD     8          .9 
     7.00    23        15.40        0.37        2.40        0.95    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     7.35    24        33.74        1.09        3.22        0.98    clayey silt to silty clay     UNDFND   UNDFD    16         2.1 
     7.65    25        46.17        1.13        2.44        1.02    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     7.95    26        16.16        0.72        4.48        1.04              clay                UNDFND   UNDFD    15          .9 
     8.25    27        17.66        1.02        5.79        1.07              clay                UNDFND   UNDFD    17         1.0 
     8.55    28        20.56        1.25        6.08        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        45.96        1.48        3.22        1.13    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     9.15    30        84.14        1.39        1.65        1.16    silty sand to sandy silt      50-60    38-40    27   UNDEFINED 
     9.45    31        18.11        0.61        3.39        1.19    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
     9.75    32        28.07        0.69        2.46        1.21    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
    10.05    33       121.53        1.87        1.54        1.24       sand to silty sand         60-70    40-42    29   UNDEFINED 
    10.35    34       162.61        2.22        1.37        1.27       sand to silty sand         70-80    42-44    39   UNDEFINED 
    10.65    35        82.46        1.50        1.82        1.30    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    10.95    36        18.02        0.51        2.83        1.33    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    11.25    37        14.18        0.44        3.09        1.36       silty clay to clay         UNDFND   UNDFD     9          .7 
    11.55    38        22.16        0.78        3.51        1.38    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        57.90        2.08        3.59        1.41    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    12.15    40        18.74        0.61        3.27        1.44    clayey silt to silty clay     UNDFND   UNDFD     9         1.0 
    12.45    41        82.92        1.54        1.86        1.47    silty sand to sandy silt      50-60    38-40    26   UNDEFINED 
    12.80    42        60.95        1.26        2.07        1.50    silty sand to sandy silt      40-50    36-38    19   UNDEFINED 
    13.10    43        18.19        0.72        3.96        1.53       silty clay to clay         UNDFND   UNDFD    12         1.0 
    13.40    44        27.22        1.09        4.01        1.56       silty clay to clay         UNDFND   UNDFD    17         1.6 
    13.75    45        22.13        0.96        4.33        1.59              clay                UNDFND   UNDFD    21         1.2 
    14.05    46        58.74        1.44        2.45        1.62    sandy silt to clayey silt     UNDFND   UNDFD    23         3.7 
    14.35    47        77.98        1.64        2.11        1.65    silty sand to sandy silt      50-60    36-38    25   UNDEFINED 
    14.65    48        72.15        1.76        2.43        1.68    sandy silt to clayey silt     UNDFND   UNDFD    28         4.6 
    14.95    49        62.49        1.51        2.42        1.70    sandy silt to clayey silt     UNDFND   UNDFD    24         3.9 
    15.25    50        25.22        1.09        4.32        1.73       silty clay to clay         UNDFND   UNDFD    16         1.4 
    15.55    51        36.25        1.53        4.22        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        51.84        2.38        4.59        1.79       silty clay to clay         UNDFND   UNDFD    33         3.2 
    16.15    53       107.86        2.72        2.52        1.82    silty sand to sandy silt      60-70    38-40    34   UNDEFINED 
    16.45    54       202.76        3.78        1.87        1.85       sand to silty sand         70-80    40-42    49   UNDEFINED 
    16.75    55       138.33        2.65        1.92        1.87    silty sand to sandy silt      60-70    38-40    44   UNDEFINED 
    17.05    56       100.37        2.43        2.42        1.90    silty sand to sandy silt      50-60    36-38    32   UNDEFINED 
    17.35    57        25.59        1.26        4.94        1.93              clay                UNDFND   UNDFD    25         1.4 
    17.65    58        34.30        1.82        5.31        1.96              clay                UNDFND   UNDFD    33         2.0 
    17.95    59        39.10        1.73        4.42        1.99       silty clay to clay         UNDFND   UNDFD    25         2.3 
    18.25    60        38.65        1.56        4.03        2.02    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    18.55    61        34.27        1.50        4.37        2.04       silty clay to clay         UNDFND   UNDFD    22         2.0 
    18.85    62        25.51        1.25        4.89        2.07              clay                UNDFND   UNDFD    24         1.4 
    19.20    63        23.04        0.85        3.71        2.10       silty clay to clay         UNDFND   UNDFD    15         1.2 
    19.50    64        44.90        1.96        4.37        2.13       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.80    65        50.87        2.44        4.79        2.16       silty clay to clay         UNDFND   UNDFD    32         3.1 
    20.15    66        37.85        1.98        5.22        2.19              clay                UNDFND   UNDFD    36         2.2 
    20.45    67        28.16        1.29        4.58        2.22              clay                UNDFND   UNDFD    27         1.6 
    20.75    68        42.73        2.05        4.80        2.25       silty clay to clay         UNDFND   UNDFD    27         2.5 
    21.05    69        31.04        1.80        5.81        2.28              clay                UNDFND   UNDFD    30         1.7 
    21.35    70        27.73        1.31        4.73        2.31              clay                UNDFND   UNDFD    27         1.5 
    21.65    71        26.57        1.33        4.99        2.34              clay                UNDFND   UNDFD    25         1.4 
    21.95    72        21.70        0.81        3.75        2.37       silty clay to clay         UNDFND   UNDFD    14         1.1 
    22.25    73        30.80        1.36        4.41        2.39       silty clay to clay         UNDFND   UNDFD    20         1.7 
    22.55    74        95.42        3.88        4.06        2.42    clayey silt to silty clay     UNDFND   UNDFD    46         6.0 
    22.85    75        63.37        2.47        3.90        2.45    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    23.15    76       196.07        2.70        1.38        2.48       sand to silty sand         70-80    40-42    47   UNDEFINED 
    23.45    77       239.29        4.55        1.90        2.51       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    23.75    78       255.20        2.71        1.06        2.54              sand                80-90    40-42    49   UNDEFINED 
    24.05    79       158.51        3.65        2.30        2.56    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80       149.73        2.50        1.67        2.59       sand to silty sand         60-70    38-40    36   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81       103.90        3.48        3.35        2.62    sandy silt to clayey silt     UNDFND   UNDFD    40         6.6 
    24.95    82       226.47        5.02        2.22        2.65    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    25.25    83       233.29        4.22        1.81        2.68       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    25.60    84       190.99        5.45        2.86        2.71    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    25.90    85       225.64        5.62        2.49        2.74    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    26.20    86        93.86        3.01        3.20        2.77    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    26.55    87        40.37        1.25        3.11        2.80    clayey silt to silty clay     UNDFND   UNDFD    19         2.3 
    26.85    88        41.22        0.99        2.41        2.83    sandy silt to clayey silt     UNDFND   UNDFD    16         2.3 
    27.15    89       133.06        2.15        1.62        2.86       sand to silty sand         50-60    36-38    32   UNDEFINED 
    27.45    90       100.53        2.07        2.06        2.88    silty sand to sandy silt      50-60    34-36    32   UNDEFINED 
    27.75    91        57.92        1.80        3.11        2.91    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    28.05    92        37.83        1.33        3.52        2.94    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    28.35    93        23.96        0.86        3.60        2.97    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    28.65    94        23.41        0.89        3.79        3.00       silty clay to clay         UNDFND   UNDFD    15         1.1 
    28.95    95        23.63        0.81        3.44        3.03    clayey silt to silty clay     UNDFND   UNDFD    11         1.1 
    29.25    96        22.55        0.82        3.64        3.05       silty clay to clay         UNDFND   UNDFD    14         1.1 
    29.55    97        21.59        0.88        4.06        3.08       silty clay to clay         UNDFND   UNDFD    14         1.0 
    29.85    98        22.18        0.77        3.45        3.11    clayey silt to silty clay     UNDFND   UNDFD    11         1.0 
    30.15    99        37.59        1.04        2.77        3.14    sandy silt to clayey silt     UNDFND   UNDFD    14         2.1 
    30.45   100       106.00        2.43        2.29        3.17    silty sand to sandy silt      50-60    34-36    34   UNDEFINED 
    30.75   101       114.31        3.36        2.94        3.20    sandy silt to clayey silt     UNDFND   UNDFD    44         7.2 
    31.05   102       139.99        2.63        1.88        3.22    silty sand to sandy silt      50-60    36-38    45   UNDEFINED 
    31.35   103       112.41        3.46        3.08        3.25    sandy silt to clayey silt     UNDFND   UNDFD    43         7.0 
    31.65   104       148.84        2.83        1.90        3.28    silty sand to sandy silt      60-70    36-38    48   UNDEFINED 
    32.00   105       128.25        3.49        2.72        3.31    silty sand to sandy silt      50-60    36-38    41   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-10a



GROUP DELTA CONSULTANTS          
 
    Engineer   :Nava                                   CPT Date   : 04/14/2008 
    On Site Loc:CPT-08-121                             Cone Used  : 30 ton 
    Job No.    :I-436                                  Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       137.74        0.82        0.59        0.03              sand                  >90      >48    26   UNDEFINED 
     0.60     2       211.26        0.87        0.41        0.09              sand                  >90      >48    40   UNDEFINED 
     0.95     3        64.09        1.71        2.67        0.15    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     1.25     4        53.29        1.89        3.54        0.22    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     1.55     5       125.87        2.11        1.68        0.28    silty sand to sandy silt        >90    46-48    40   UNDEFINED 
     1.85     6       138.02        1.46        1.06        0.33       sand to silty sand           >90    46-48    33   UNDEFINED 
     2.15     7        66.57        0.90        1.36        0.39    silty sand to sandy silt      60-70    42-44    21   UNDEFINED 
     2.45     8        13.36        0.48        3.56        0.45       silty clay to clay         UNDFND   UNDFD     9          .8 
     2.75     9        16.74        0.65        3.89        0.51       silty clay to clay         UNDFND   UNDFD    11         1.0 
     3.05    10        17.31        0.91        5.27        0.57              clay                UNDFND   UNDFD    17         1.1 
     3.35    11        26.34        0.71        2.69        0.61    clayey silt to silty clay     UNDFND   UNDFD    13         1.7 
     3.65    12        56.16        0.76        1.34        0.64    silty sand to sandy silt      50-60    40-42    18   UNDEFINED 
     3.95    13        70.37        0.70        0.99        0.67       sand to silty sand         60-70    40-42    17   UNDEFINED 
     4.25    14        26.09        0.67        2.57        0.69    clayey silt to silty clay     UNDFND   UNDFD    12         1.6 
     4.55    15        10.86        0.33        3.06        0.72       silty clay to clay         UNDFND   UNDFD     7          .6 
     4.85    16        10.00        0.30        3.03        0.75       silty clay to clay         UNDFND   UNDFD     6          .6 
     5.15    17         7.20        0.21        2.88        0.78              clay                UNDFND   UNDFD     7          .4 
     5.45    18         8.28        0.26        3.09        0.81              clay                UNDFND   UNDFD     8          .4 
     5.75    19         9.55        0.37        3.85        0.84              clay                UNDFND   UNDFD     9          .5 
     6.05    20         9.74        0.37        3.84        0.86              clay                UNDFND   UNDFD     9          .5 
     6.40    21        20.01        0.52        2.58        0.89    clayey silt to silty clay     UNDFND   UNDFD    10         1.2 
     6.70    22        23.31        0.61        2.61        0.93    clayey silt to silty clay     UNDFND   UNDFD    11         1.4 
     7.00    23        15.08        0.47        3.10        0.95       silty clay to clay         UNDFND   UNDFD    10          .9 
     7.35    24        11.32        0.41        3.64        0.98              clay                UNDFND   UNDFD    11          .6 
     7.65    25        17.72        0.60        3.36        1.02       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.95    26        31.58        1.39        4.40        1.04       silty clay to clay         UNDFND   UNDFD    20         2.0 
     8.25    27        35.23        1.42        4.03        1.07       silty clay to clay         UNDFND   UNDFD    23         2.2 
     8.55    28        23.55        1.00        4.27        1.10       silty clay to clay         UNDFND   UNDFD    15         1.4 
     8.85    29        31.56        1.03        3.26        1.13    clayey silt to silty clay     UNDFND   UNDFD    15         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was performed by GDC and laboratory subconsultants 
Geologic Associates of Anaheim, California, using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to our Aliso 
Viejo geotechnical laboratory and to Geologic Associates for examination and 
testing.  Tests were performed on selected samples as an aid in classifying the soils 
and to evaluate their physical properties and engineering characteristics.  This 
investigation included determination of moisture content and dry unit weight, 
Atterberg Limits, Grain Size Distribution and Percent Passing No. 200 Sieve, Direct 
Shear, Consolidation, R-Value, and Soil Corrosivity.  Brief descriptions of the 
laboratory testing program and test results are presented below.   
 
B.2 Soil Classification 
 
The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The soil classifications are presented on key for soil 
classification and on the boring logs Figures A-1a through A-5f of Appendix A. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight then were dried in accordance with ASTM D2216. 
After drying, the weight of each sample was measured, and moisture content and 
dry density were calculated.  The moisture content of selected SPT samples was 
also determined.  Results of these tests are presented on the boring logs in Figures 
A-2a through A-5f of Appendix A.  
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a and A-5f of Appendix A and in 
Figures B-1a to B-1b of this Appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided graphically in Figure B-2.  The relative 
proportion (or percentage) by dry weight of fines (finer than No. 200 sieve) 
determined from grain size analyses is provided on the boring logs in Figures A-2a 
through A-5f of Appendix A.  
 
B.6 Direct Shear Test 
 
To determine the shear strength parameters of the on-site soils, direct shear tests 
were performed on selected in situ samples in accordance with ASTM D3080. After 
the initial weight and volume measurements were made, the sample was placed in 
the shear machine, and a selected normal load was applied. The sample was 
submerged, allowed to consolidate, and then was sheared to failure. Shear stress 
and sample deformations were monitored throughout the test. The process was 
repeated under two additional normal loads. The test results are presented in 
Figures B-3a to B-3b. 
 
B.7 Consolidation Test 
 
One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation tests are graphically shown in Figures B-4a through B-4c. 
 
B.8 R-Value 
 
A Resistance or R-Value test was performed on selected bulk samples of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are summarized in 
Table B-1. 
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TABLE B-1: 
SUMMARY OF R-VALUE TEST RESULTS 

 
Boring No. Sample No. Depth (ft) USCS 

Soil Type 
R-Value 

A-08-120 B-1 1 - 5 SM 54 
R-08-004 B-1 1.5 – 3.5 CL 39 
R-08-005 B-1 2 - 5 CL 25 

 
 

B.9 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil pH (Caltrans method 
643), water-soluble chlorides (Caltrans Test Method 422), water-soluble sulfates 
(Caltrans Test Method 417) and electrical resistivity (Caltrans Test Method 643).  
The test results are summarized in Table B-2.   
 

TABLE B-2: 
SUMMARY OF CORROSION TEST RESULTS 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 
CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163 

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604 

 
 
B.10 List of Attached Figures 
 
The following figures are attached and complete this appendix: 
 
Figures B-1a, b   Atterberg Limits Test Results  
Figure B-2    Grain Size Distribution Test Results 
Figures B-3a, b   Direct Shear Test Results 
Figures B-4a through B-4c  Consolidation Test Results 
 
 
 



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

A-08-122 B-1 1.0 5.0 0.3 1.5 7 26 15 11 -0.73
R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08

X R-08-005 B-1 2.0 5.0 0.6 1.5 16 29 20 9 -0.44
R-08-005 R-1 6.0 6.5 1.8 2.0 19 32 19 13 0.00
R-08-005 S-6 30.0 32.0 9.2 9.8 41 46 26 20 0.75
R-08-005 S-7 40.0 41.5 12.2 12.7 31 39 19 20 0.60
R-08-005 R-9 71.0 71.5 21.7 21.8 45 43 24 19 1.11

Figure No. :  B-1a
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(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITS  I-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

A-08-120 R-4 16.0 16.5 4.9 5.0 29 36 19 17 0.59
A-08-120 R-8 36.0 36.5 11.0 11.1 25 -

Figure No. :  B-1b
Date :

(ASTM D-4318 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITS  

PLASTICITY CHART

Dark Brown Lean Clay with Sand (CL)
Dark Brown Sandy Silt (ML)

DescriptionSymbol
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0.0 0.00 #REF! #REF! #REF!

                   Medium
Boring Sample

Number Number
R-08-005 R-1 5.0 6.5 1.53 1.98 CL
R-08-005 S-2 10.0 11.5 3.05 3.51 SM

Remark :

Date : Figure No. : B-205/28/08I-436Project No. :

Symbol ( m )
Depth

 ( ft )

   Hydrometer Analysis

Silt or Clay SandGravel

US Standard Sieve Sizes

           Coarse    Cobbles           Fine

Gray Brown Silty Sand (SM)

Soil Color Soil  Description U.S.C.S.
Gray Sandy Lean Clay (CL)
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

AshlinT
Text Box
Figure B-3a



 DIRECT  SHEARS 

GLA JOB NO. : 2002-017 DATE: 6/12/2008
CLIENT: Group Delta # I-436
JOB NAME: BY: LD

SAMPLE DESCRIPTION
DRY DENSITY 

(PCF) 
WATER CONTENT 

(%)
SHEAR RATE 

(IN/MIN.)
NORMAL 

STRESS (PSF)
PEAK SHEAR STRESS 

(PSF)
SHEAR STRESS (PSF) 

@ 0.25 IN.

R-08-004 / R-6 Clayey Silt w. Siltstone 96.4 26.7 0.0042 1500 1200 @ 0.095 1100

R-08-005 / R-3 Silty Clay 99.3 25.3 0.0042 800 780 @ 0.11 700

R-08-005 / R-3 Silty Clay 99.0 25.3 0.0042 5000 3350 @ 0.185 3320

R-08-012 / R-3 Silty Clay 103.7 24.1 0.0042 4000 2540 @ 0.245 2530

R-08-019 / R-8 Silty Clay 104.3 23.3 0.0042 3000 2140 @ 0.15 1970

R-08-019 / R-8 Silty Clay 104.7 23.3 0.0042 7000 4880 @ 0.2 4730

R-08-023 / R-7 Silty Clay 85.5 37.9 0.0042 2000 1340 @ 0.09 1180

GeoLogic Associates

AshlinT
Text Box
Figure B-3b

AshlinT
Text Box



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-120 Depth: 15' - 16.5'  Date 05-13-08
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F. Sandy Silt
Dry Density: 94.6 pcf

Initial Water Content: 29.5 %
Final Water Content: 22.5  %

H2O @ 100 psf
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GeoLogic Associates   
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Figure No. B-4a



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-122 Depth: 5' - 6.5'  Date 05-13-08
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Clayey Silt
Dry Density: 112.1 pcf

Initial Water Content: 16.3 %
Final Water Content: 18.4  %

H2O @ 100 psf
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Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Initial Water Content: 17.0 %
Final Water Content: 16.6  %

H2O @ 100 psf
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ACI 523.1 R-06 

Guide for Cast-in-Place Low-Density 
Cellular Concrete 

Reported by ACI Committee 523 

Edward M. "Ned" alysson 
Chair 

Ronald E. Barnctt 
Secretary 
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ntis guide provides infonm'on on rhe marerial, pmperries, design. 
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CHAPTER 1-GENERAL 
1 .I-Definit]on_o_teJlular_c_oncrete -- . - - 

C&w&-nsity.. ce~ular  co_ncred. (Fig.- . l . l )_  isgdefmed ) 
concrete made wi~hy&a~c.~ement,~water, and preformed 

(&omlto form a hardened material having ancven-dj 
2I61iit~of~50~lblfi~ (800 kglm3) ClesTS.,These mixtures may 
include aggregate and other material components including, 
but not limited to, fly ash and chemical admixtures. 

Fig. I. I-npical cell structure of cellular concrete. 

This guide provides data and techniques pertaining to the Fig. 1.2-Roof deck applicalion (click on picture to view 
properties and applications of cast-in-place low-density viho). 
cellular concrete. Common applications of cast-in-place 
low-density cellular concrete are on $of &cks)and 

-- - 
g&feChnid a p p l i c & ~ ~ .  On roof decks, the material 
providesdes&%ng base, thermal insulation, and drainage slope 
for flat-roofed industrial and commercial buildings (Fig. 1.2). 

In geotechnical applications, the material is applied in 
thick sections of cellular concrcte with low compressive 
.strengths (Fig. 1.3) for the~t&5Gt3f-p6-~ils:fX1S for- 
?. abandoned-structm (pipelines), andccellnlar c o n c r e t e ~ l l s ~  
designed, mixed, and placed to meet specific job conditions 
and functional requirements. 

1.2-Definition of low-denslty, controlled 
low-strength material (LD-CLSM) 

Controlled low-strength material (CUM) is a cementitious 
material that is in a flowable state at the time of placement, ~ j ~ .  1 . 3 - ~ ~ ~ t ~ ~ / , ~ i ~ ~ i  (click on pichre to view 
and that has a specified compressive strcngth of 1200 psi video). 
(8.3 MPa) or less at the age of 28 days. This material is 
discussed further in AC1229R. Low-density CLSM (LD- mixture. Trial mixture tests arc needed to determine 
C U M )  meets this definition, and has a cast density that is compatibility and the resulting physical properties. Low- 
controllable from 20 to 50 1b/ft3 (320 to 800 kg/m3). The density cellular concrete mixtures may also include 
quantity of preformed foam in the mixture determines the supplementary cernentitious materials. 
mixture's final density. 

2.1-Cement 
CHAPTER 2-MATERIALS +e_cemeg should meet the requirements of hk4 C 150 4 

The basic materials In low-density cellular concrete are Gortland cement). -C 595 (blended-cement),-or C -1157 / 
cement, water, and preformed foam. Because the main lhydraulic Blended cements include cement 
ingredient by volume of a low-density cellular_concrctc containing combinations of ponland cement, pozzolans, slag, 
mixture is preformed foam, it is c?itii&f alfidmixturea be] other hydraulic cement, or some combination of these. 
cbriifaable with $e - p ~ f o r m e d  foam within the specific Blended cement may result in lower rates of early strength 
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development and should be tested for specific applications. 
High-early-strength (Type Ill or HE) cement produces cellular 
concrete with higher rates of early strength developmcnt. 

2.2,--Water-- .. - -~ - . .  

: w i n g  water-for-concrete~shouldbe f-.- ... - . cl* and freeree .fro; 
deeirnental amounts of\oils, acids, alkalis, salts, organic) 
r-- - ry~_al~*illd]or other subs:G~~t% delCt6ridY:-t6 G c r e t e  or 
reinforcement. Any Gnpota6le G t e r  should be tesiqd for 

I 
hardness, pH, suspended~soIids~~to~~~salt~cont~n~ and 
other characteristics that might affect the preformed 
foam. the setting time, and the strength of the low-density 
cellular concrete. 

2.3--Preformed foam 
Preformed foam is created by @Luting a liquid_?oag 

T-  concengag --- with %fi-ih predetesmined f&o?s (Fig. 2. 1) 

and e g F s  mixt@@33& a]f&@im generam. Meter the 
preformid foam directly into the cement-water slurry at the job 
site (Fig. 2.2). Tbe density of the$kformed foam is typically 
&een 25 and 4.0 I&, (40 and 65 kg/m3). 

The foam concentrate should have-a~ chemical composition 
capable~of F<dudig~d main@injngs@Me aircells-withih ,-- - 
the.concretemh&Theeair cells should be able to resist the 
physical and chemical forces imposed during mixing, 
pumping, placing, and setting of the cellular concrete. If .the 
cellular (air-cell) structure is not stable, it may break down 
under these forces, resulting in an increased concrete 
density. Most common proprietary formulations of foam 
concentrates contain. protein hydrozylates or synthetic 
surfactants. K-S& C 796-$rovides a standard method for 
laboratory measurement of the performance of a foaming 
chcmical to be usedsproducing f m (air cells) for making T cellular concrete. WTM C 869 is a standard specification 
that covers foaming agents specifically formulated for 
making preformed foam for usc in the production of cellular 
concrete. This specification provides the means for evaluating 
the performance of a specific foaming agent. Further 
information concerning these formulations and the procedures 
for using them is available h m  foam manufacturers. 

2.4-Aggregates 
Low-density cellular concrete @iy-iglude lightweigh? 

<- - 
Tifa& such a s ~ e r m i c u l i E ~  SiIite'meeting the require- 
ments of WM ~ - 3 3 2 - ~ @ $ _  I )  to lower the slump to 
achieve steepcr rpof slopcs, and to maintain moisture in dry 
climates. Wilson (1981) provides additional information on 
the use of lightweight aggregates used in cellular concrete. 
Any proposed aggregates should be tested for physical 
properties, pumpability, and compatibility in trial mixtures. 

2.5-Admixtures 
2.5.1 - ----- Chemical admixtures-Ch,"~~ql~ad@x~ures, such 

as &terIrcdu~jnn-&%ixi3~y - ~ andset accelerated, are used 
with cellular concretes. Water-reducing admixtures can improve 
compressive strength for special mixtures or applications. 
Hot water, high-early-strength (Type UI or HE) cement, and 
chemical accelerators can be used singly or in combination 

Fig. 2.1-Diluting foam concentrate in water (click on pic- 
tlve to view video). 

Fig. 2.2--Metering preformed foam into cement-wuer slurry 
(click on picture to view video). 

to accelerate settlng. Accelerators containing chloride ions 
should not be usedin cellularconcrete placed In contact wlth 
steil. ~@&al admixtures should conform to ASTM C ~94) 
and be used at dosages recommended by the manufacturer or 
determined by trial mixtures. 

Not all chemical admixtures are compatible for use in 
foamed cellular concrete. Individual manufacturers of foam 
concentme should be contacted for information about the 
compatibility of specific admixtures with their foam 
concentrates, and trial batches should be used to determine 
h e  resulting rniature characteristics. 

2.5.2 Susnlementarv cementitious ma~erials-In the . . __  ._ -- 
production .- of cellular cbncrete, ~up~~erm_entary.cementitioud 

@a&alssuch as fly ash, silicz-fume, high-Gi&ity] 
- - - ~  .-,-. 

m~takaolb or  ground-granulated-blast7hrnace .~-- slag. (slab, 
cement)-are in~luded~Eiiiice~bleedingZnd semgation.and..; 

noincrease s t r e n g t h : ~ r i a I ~ ~ ~ ~ ~ h 0 u ~ e  used to confirm 
the compatibility of the selected foam concentrate with other 
admixtures, and to help determine the p r o p  admixture 
dosages and resulting physical properties. Various mineral 
admixtures may differ considerably in canpadion, fineness, 
and other properties. The user should review major fly ash 
properties-loss on ignition (LOI), cementing activity, and 
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Fig. 2.3-3'jpicalfiber types. 

Fig. 2.4-Fibers in cellular concrete. 

water demand of the fly ash-before including fly ash in a 
low-density cellular concrcte miture.-The,first of these 
properties (L01) is addressed in MTKC 618. A'fly ash with 
a high LO1 (carbon content) may adversely affect the 
preformed foam by causing an increase in density and loss of 
yield. If cementing activity is low, the concrete may set too 
slowly, resulting in a lower strength and a higherdensicy. High 
water demand m y  require that the water-cementitious material 
ratio (wlcm) be adjusted to achieve the desired sb-ength. 

2.6-Nonstandard materials 
Special cemenls, supplementary cementitious materials, 

and aggregates may be included as nonstandard materials. 
Some mine-fill applications may use local materials as 
aggregates or fillers in lowdensity cellular concrete to extend 
the mixture when transportation of materials to remote areas is 
difficult. The user should pretest nonstandard mixtures for 
proper development of the desired fill properties. 

2.7-Fiber reinforcement 
Low-density cellular concrete may include~commercially 

G&bleIfibedsuch as nylon, polypropylene, polyester. 
and alkali-resistant glass, as reinforcing materials (Fig. 2.3). 
The choice of fiber type depends on performance rcquire- 
ments. Cellular concrete's flexural and tensile strength, 

Fig. 3.1-Measuring as-cast density (click on picrure ro 
view video). 

impact resistance, fatigue limit, energy absorption, and 
spalling resistance can be enhanced through the use of fibers 
that are known to be sufficiently durable under the expected 
service conditions. Zollo and Hays (1998) address the 
material and engineering properties of fiber-reinforced 
cellular concrete. Fibers can also help control plastic 
shrinkage cracking (Fig. 2.4). 

CHAPTER 3--PHYSICAL PROPERTIES 
3.1-As-cast density 

The.as__t-d6isCty at the point of placement should be 
determined by calculating the density of samples using a 
&Giier of EoOw~~oIummd GrnpFweight; s prescribed 
in applicable sections ofyiSTh4 -_ Ci%i~iFigl.l[ -- Monitoring 
the ascast density of the cellular concrete is an imponant 
jobsite q u a ~ i $ ~ &  too[for controlling the uniformity 
and density of the mixtureat the point of placement. Procedures 
for sampling and testing hardened insulating cellular 
concrete are given in ASTM C 513. 

3.2-Oven-dry density 
6vendryryrydeisi@, evaluated using ~e-7-i C4%1 

determines the unit weight used to define lowdensity 
ccllular concrete, which by definition has a maximum oven- 
dry density of 50 l b l g  (800 kg/m3). 

3.3--Compressive strength 
The r~Gti0nship&tween~comp~i~ greregth<and c a t  

clC"nsity is an important ~fidi~at?~_of-the*i@of cellular 
concrete (Kcarsley and Wainwright 2002b). Thc c%gm4si* 
s ~ ~ o f  cellular concrete should be evaluated in accordance 
with A s ~ C  796 and e49S. Compressive strength sfjkjW9 
6hould nZbCoYen-&id When it is necessary to determine 
oven-dry density, it is necessary to make companion specimens 
for this test in addition to those specimens for compressive 
strength testing. The u~sh5~I~lelate~COm~ressive strenith -- -- 
6theGen-dry-densiF0f Ce l l i i ~ -COn&~~as  indicated-in7 
~ a b s X l ? ~ a b l e  3.1 is a guideline only, based on Type I 
cement, no cement substitution, and using local materials. 
The user should test specific local materials to determine 
these propertiesL_ 

For g/eotechnical applications, the cmensi t i ty  of the 
material is usually the most significantjifo&rt<and is moTe 
important than bearing capacity (unconfined compressi;L 
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Table 3.1-Possible ranges of compressive -- 
strength and modulus of elasticity versus 
ovendry density for cellular concrete In 
roof deck appllcatlons 

f l  

0s 

ZD 30 40 LI) BO 70 0 90 100 110 (ZU 130 

fig. 32-Drying shrinkage versus air-dty shrinkage (I in 
= 25.4 mm; I ib/, = 16.0 kg/m3). 

Table 3.2-Physical properties for geotechnical 
(Engineered Fill 2001) 

w g s ) .  As a result, these densities and compressive 
strengths are lower than those for roof deck applications 
(Table 3.2). Xf standard materials are used, the density of the 
low-density cellular concrete has properties that fall within 
ranges specified by the manufacturer of the foam concentrate. 
If nonstandard materials are used. special test batches may 
be required to confirm specific properties. To define the 
general relationship between cast density and compressive 
strength for specific applications, one manufacturer has 
divided the cast density into convenient ranges. 

Because the need for controlled low-density fill is usually 
the main reason for using lowdensity cellular concrete, 
compressive strengths and ultimate bearing capacities 
require only minimum values. For specialized low-density 
cellular concrete geotechnical applications, other physical 
properties may be required. 

Cellular concrete with a mmpressiw strength below 70 psi 
(0.48 MPa) has proven satisfactory for special application. 
such as pipe and wall insulation, tunnel and mine fills, 
energy absorption or shock mitigation, and backfills in sewer 
and highway construction per ACI SP-29 (ACI Committees 
213 and 523 1971). 

3.4--Drying shrinkage 
Drying shrinkage is not usually critical in cellular concrete 

used for roof deck insulation or geotechnical applications. 
The reason for this is that when cellular concrete is used to 
insulate roof decks, it is not considered to contribute structur- 
ally; and when it is used in g&%&iii~al  applications, any 
Skiiihgmm:thof it might undergo~~&~ot~sig~ficantly 

~reciuce3%ifing- capady.  DryingGhYink-e--is typically 
'~O~~,O~%after-6-month~?1t~SO%~relati~humi&ty and 
73 "F (23 "C), and increases with decreasing density. Some 
of the effects of drying shrinkage can be mitigated by adding 

Fig. 3.3-Typical base-sheet nail. 

fibers to the mixture (Section 2.7). Figure 3.2 relates drying 
shrinkage at 56 days to the air-dry density of cellular 
concrete ( A S W  C 157). 

3.5-Thhermal-expansion 
The coefficient o f . t h e n n a ] m i b h  for cellular concrete 

vtlries directly with density, and is typically 5.0 to 7.0 x 10" 
per O F  (9.0 to 12.6 x 1 per "C) as evaluated using a linear 
thermal expansion test with strain gauges. The designer 
should consider thermal expansion in applications with 
significant variation in placing temperatures, operating 
temperatures, or bath. These conditions could occur in nppli- 
cationssuch as roof decks, power plants, ovens, and steam lines. 

3.6-Walkability 
Walkability. a- tcrrn developed tod~c_fibe the ttliiliij~ 2 

(low-de3sity concre5-to sustain-normal construction-foot 
trafficwithoutdamage, is best judged by exnmining surface 
distress. Walkability improves with increased density. When 
heavy construction traffic is expected (such as from wheel- 
barrows, scaffolds, material storage, or pathways), the 
surface of the roof deck should be protected with wooden 
boards or by a similar method. 

3.7-Mechanical attachment 
For roof deck applications, the roofing base sheet should 

be mechanically attached to the low-density cellular 
concrete roof deck using specifically designed nails or 
screws (Fig. 3.3). Fastening within 2 to 7 days of concrete 
placement is possible if the fastener can be installed without 
shattering or spallinp the cellular concrete and if an installed 
fastener has a minimum specified withdrawal resistance of 
40 Ib (180 N), which is consistent with required wind-uplift 
resistance and typicnl nailing patterns (such as three rows, 
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Nationol Bureau of Standards cune 
fat No-fines gravel and IlgHwelgM 

to + 1.442 09te9de comete --7 , 

I Unkot Michigan tests \,'. 

s/na 2 s  m i o  u'o I& . I &  I& 
kg/& 400 640 960 1280 1600 1920 2240 

DENSITY (OVEN DRY 1 

THERMAL CONDUCTIVIW VERSUS OVEN-DRY DENSIN 

fig. 3.4-Thermal conductivify versus oven-dry densiry 
(Narional Bureuu of Smndards 1955). 

uniformly spaced over the width of each base sheer, and 
using a nail spacing of 7-If2 in. 1190 mm] in each row). 
Because no consensus standard exists, nailing patterns are 
generally qualified by product- and pattern-specific testing, 
and are published in evaluation-se~ce reports (ANSVSPRJ 
FX-1-2001 2001). 

3.8-Thermal conductivity 
The thermal conductivity of cellular concrete should be 

measured using the guarded hot plate (ASTM C 177) or the 
heat flow meter (ASTM C 518) methods. A full-scale 
assembly is measured by a hot box apparatus (ASTM 
C 1363). Table 3.3 lists typical thermal conductivity values. 
These values follow the curve of Fig. 3.4, originally 
produced by the National Bureau of Standards (1955). 

3.9-Fire reslstance 
The fire resistance of cellular concrete in a building 

system is determined by a fire test, during which the cellular 
concrete element must support its design load, remain within 
the temperature increase specified by the test standard, and 
withstand the transmission of flame or hot gasses per ASTM 
E 119. Information on the demonstrated fire resistance of 
slabs with cellular concrete and charts for estimating the fire 

resistance of various two-course roofs is available (Abrams 
and Gustaferm 1969; Gustafeno et al. 1970). 

Fire-resistance tests have been conducted on wall, floor, and 
roof assemblies of cellGliu concrete cast over concrete (precast 
or cast-in-place), galvanizcdsteel, and wood substrates. Some 
of these assemblies contain expanded polysryrene insulation 
board sandwiched within the cellular concrete. Recognized 
laboratories, such as Underwriters Laboratories, Inc., publish 
construction details for the tested assemblies, including fire 
ratings in hours evaluated using ASTM E 1 19. 

Table 3.3--Typical thermal conductivity values for 
oven-dry cellular concrete  

Oven-dry density Thermal conductivity, K 

0.91 0.13 
640 1.11 0.16 

800 1.36 0.20 

3.10-Permeability 
Generally, lowdensity cellulnr conc@e_h% $GCeeffiSimtl 

of $iiiZZEa6ilitjTk~that i<co&&t -througho~-ik 10- 
d&nsifj-%ing+ (Kearsley and Wainwright 2001 a). The 
coefficient of permeability is inversely related to the effective 
confining pressure on the sample. Because lowdensity 
cellular concrete is a rigid material rather than a yielding soil, 
its permeability is measured using a modified triaxial-type 
test including a confining pressure to prevent direct passage 
of water (short-circuiting) along the interface between the 
specimen and the confining membrane. A constant head 
should be-maintained during the test. Reported values range 
f r o d l  x to 1 x m a s  (4 x lod to 4 x lo-' in./s) 
(ASTMD 2 y 7 - -  < -_- 
3.1 l-Freezlng-and-thawing resistance 

Frewing-and-thawing resistance of low-density cellular 
concrete is evaluated using Procedure B (rapid freezing and 
thawing) of ASTM C 666, with a modified cycling protocol 
involving a longer thawing period. This modification is 
necessary because the insulating properties of lowde~isity 
cellular concrete prevent rapid lowering and raising of the 
temperatures at the interior of the specimen, and thus prevent 
completion of a freezing-and-thawing cycle i: the originally 
prescribed maximum 4-hour time period. Lowdensity 
cellular concrete intended for exterior cxposure should have 
a relative dynamic modulus of elasticity Eat least 70% of its 

original value after 120 cycles when tested according to 
Procedure B of the modified ASTM C 666. Because the 
freezing-and-thawing resistance of low-density cellular 
concrete increases with increasing density, cellulj  concrete 
within 2 to 3 ft (0.6 to 1 m) of a surface subjected to cycles 
of freezing and thawing while exposed to water must have a 
density of at least 36 1b/ft3 (575 kg/m3). MacDonald et al. 
(2004) provide an evaluation of the freezing-and-thawing 
performance and testing of cellular concrete. 

CHAPTER 4--PROPORTIONING AND TESTING 
4.1-Proportloning 

Guidance for mixture proportioning is generally available 
from the ~nanufacturer of foam concentrates. The mixture 
proportion specifies the range of proportions of the various 
ingredients needed to attain the desircd physical properties 
(density and compressive strengh). The user should test 
mixture proportions when nonstandard materials or special 
applications are involved. 

~Rrsonal mncspoodauo from E L Bidwell, Unbwsicy of nlinois. D Will COT. 
of Arnuica. and report. "Frcac Thaw Testing ~ L Q W  Denr~ty." Ehrizell Lighnvrighr 
Co~lcnre. Apr. 2. 1975. 
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4.2-Ingredient compatibility 
Eoch ingredient that does not meet standard specifications 

for mixture compatibility should have the cellular concrete 
physical properties checked in actual mixtures according to 
ASTM C 796 and C 869. Cements may have significant 
saength variations within standard specification limits. Mill 
reports and test batches are useful for reviewing the product 
differences between cement and fly ash sources. Kearsley 
and Wainwright (2002a) demonstrate how to optimizc fly 
ash content for strength. 

4.3-Cast density 
~ - l g - f ~ ~ d ~ : t h ~ p o i n t  of placement i ~ t c  

&plw and-most:conv-ient test formTniErinX&e quality, 
cafcafthe:p1acedXm~ylinder specimens for compressive 
strength tests, usually measuring 3 x 6 in. (76 x 150 mrn). 
should be cast at the same time that periodic density tests are 
performed. These samples should be covered and stored in a 
protected area for at least 24 hours before they are trans- 
ported to the testing laboratory for testing in accordance with 
ASTM C 796. 

4.4--Physical properties 
For standard mixtures made from standard materials, cast 

density determines the physical properties of the cellular 
concrete. It is not necessary to repeat the specialized tests of 
materials for each project. These specialized tests include 
permeability and freezing-and-thawing resistance; they may 
require up to 3 months to complete. Strength and density 
determinations are often sufficient. If unique applications or 
nonstandard materials are used, special tests may be 
required. A special test is one related to the performance of 
the material in the specialized application:. Legatski (1994) 
provides a detailed review of testing the properties of 
cellular concrete. 

CHAPTER SBATCHING, MIXING, PLACING, 
FINISHING, AND CURING 

5.1-Storage of materials 
All materials should be stored in a manner to prevent dete- 

rioration and contamination by foreign matter. 

5.2-Batching 
Materials for l~w~ensity-~celluI_ar~concrete are typically 

~ ~ a n d - b a t e ~ s i t e , - ~ t l ~ ~ n i ~ ~  ~ p e ~ i i ~ i ~ ]  
(mFer:~;The cement, fly ash, and othcr ctry~rnatds=are, 
~ - ~ r a t c ; d ~ ; a n i L B e m ' G i ~ & ~ . i S m Z t e T ~ . ~  
Thvrefomcd f o a m i ~ : ~ e . ~ ~ n t o  the mixture through a cali- 
brated nozzle. The accuracy of each batching device is critical 
to the final mixture density and its subsequent reproducibility. 
Each batching device (scales, water meter, foam-generating 
nozzle) should be calibrated before starting a project, and 
during a project if there is a reason to believe it is necessary. 

5.3-Mixing__- 
~ c h ~ i ~ ~ l l ~ m i x i ~ c e l l u l a r  concrete produces a uniform 

distribution of materials with a suitable consistency_ase 
specified ascast dcnsity. ~ x - c e ~ s i ~ ~ ~ ~ ~ ~ ~ s h o u l d & /  
f -7 --- 
avolded,hs it may cause changes in dcnsity and consistency. 

ITY CELLULAR CONCRETE 523.1 R-7 

In batch mixing, the mixer should be charged wlth mixture 
water and dry ingredients, followed by special admix=s 
and the prefonnedfoamLThe_ -density shpuldh' 
<- - monitored at the point of pIacementfevem30 to_ 60 minute3 
based on consistency of results. Allowance should be made 
for any density changes that result from placing methods or 
conditions, such as pumping distances and extreme weather 
conditions. Ingredients should be added in the proper propor- 
tions and sequence during continuous mixing operations. This 
is necessary to ensure reasonable uniformity and achieve the 
~ e ~ @ @ . a ~ : ~ a ~ d ~ n ~ i ~ ~ g ~ t h ~ ~ i n t  of p a c e  - -_ 

hndard;concntt _mixing .equipmen.t-g no@dY- & 
&i&ptable ~-. &r low-density cellular concrete mixtures 
because the action of the mixer does not combine the in@- 
ents with the correct lpeed and mixing actioT@ih5& 
addlCfiZiSp~~ableebecause it properly combines the 

. . - J 

ingredients and blends the preformed foam rapidly and 
efficiently to produce a uniformly consistent lowdensity 
cellular concrete mixture. Other m-ixen +processes that 

--7 
produce uniform mixtures includchigh-shear mixeg. 

' L  --- 

5.4-Placing 
Cellulnr concrete should be placed by ~--edtyt 

@ i B i ~ t a l t i ~ L ~ ~ h ~ P % i @ ~ e  should be large 
enough in diameter (usuallf2-Tii 215JCJ 1 to 64 mm]) to 
ensure uniform delivery of cellular concrete at the point of 
placement without damage to the structure o~substrate. 
Low-density ~ e l l u l a r ~ o n c ~ t e ~ - b e - ~ u m ~  

&&kces (over-1500 ft [460 m]).~This is a major advantage 
for low-density cellular concrete over other materials and 
placing methods, and is important on large, congested 
projects with difficult access. 

5.SFinishing 
For roof deck applications, cellular concrete should be 

finished to the slope and thickness specified on the project 
drawings. A minimum slope for proper roof drainage is 2% 
(equivalent to 111 inJft [21 mdrn]). It is possible to place 
this material on steeper slopes. The cellular concrete surface 
is usually finished with a darby or screeded to the specified 
slope (Fig. 5.1). The surface should be smooth and free from 
ridges, projections, and depressions that might adversely 
affect the roofing membrane. 

Foraeot@hnic$ applications,lll~thi-mses-nnging-, 
[fr%2 t6P fi.O.6 to 1.2 m) are typical. The lift thickness i e  
job-specific and related to the project layout and casting 
procedure. A greater lift thickness is acceptable for specific 
job conditions. The &t-of -hydmr  .n-developed within the 
mass, the c@jt5TiZ11&nSit$, thtKE5iiGFntyt ,  and the 
&Gent temperaturralFiiiflE-th-ee-lift thiCkknni%sl 
Thinner castings reduce the heat buildup from hydration of --- -- -- -- - - - 
the cement.C@+ibk to cast material in a formed & 

q i S i K l F  2-Gm to -p5rmittananundisturbed settid. In 
aeneral, lowdensity cellular concrete should be cast t&fiFd 
&~ridwith~ol~~f~01~(0.03 m). It i s @ Z i E @ ~ S i  
,-@fy i ~ ~ ~ @ % ? f i n ~ E f a & .  A darby finish is aceptable 
for the final lift. 
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Fig. 6. I-Casting cellular concrete over vented steel &ck slirry over structurul concrete deck,. 

~EDOLmeD&- IOH'VPmaq 

nussn m u n m  m a  m rrru nrvro 
ROOF DRPJ* JUrPoRT CURD 

r--. I 

P b n m  mmstdI b d n g  nanb*rbm# 
-lM, f P  I"* -h 

OW- --- \ 

Fig. 6.3-Tvpical roofing derails for cellular concrete roof decb. 
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Fig. 7-1--Cieotechn~cal applrcation under a bndge structure 
Fig. 6.4--Woodfmme roof deck substrate from below. with mechanically srubilized earth (MSE) comainment walk. 

the cellular concrete and with the substrate (the structure that 
provides the required wind uplift resistance). 

6.3--Load-carrying capacity 
Specific structural design requirements for cellular 

concrete depend on the type of substrate used The most 
common substrates are galvanized steel and precast or cast- 
in-place concrete. Although cellular concrete is not designed 
for composite action with the substrate, it provides additional 
stiffness. Designers should obtain information from 
substrate manufacturers regarding the ultimate flexural 
capacities and in-plane stiffness and strength characteristics 
of various systems. 

6.4--Expansion and contraction joints 
Cellul& concrete exhibits drying sh;inkag when placed 

in large monolithic placements such as roof decks. Because 
shrinkage of cellular concrete is much greater than its thermal 
expansion, expansion joints are generally not necessary. 
Expansion joints are required, however, in a cellularconcrete 
roof deck at expansion joints in the structural system, and at 
changes in the direction or type of substrate material. 

6.5-Relief of vapor pressure 
Under certain temperature conditions, moisture in cellular 

concrete or moisture intruding from external sources may 
cause undesirably high vapor pressure under roofing 
membranes covering a roof deck system. The vapor pressure 
can be reduced by postponing the application of the roofing 
membrane until the cellulllr concrete moisture content is at 
an acceptable level. A nailed base sheet, combined with 
perimeter venting at the intersection detail between the edge 
flashing and the counter-flashing, also helps reduce the 
vapor pressure. 

The rate of drying of cellular concrete is a function of 
placing conditions, density and thickness, substrate, venting, 
and environmental conditions. The overall roof deck system, 
building use, and climatic conditions should be evaluated 
before specific recommen&tions regarding venting arc 
made. This evaluation is especially important in re-roofing 
applicatio~is where dry portions of the existing roof 

Fig. 7.2--Geotechnical applicariotz at bridge widening 
approach. 

membrane and insulation can be left in place and the cellular 
concrete cast over it. 

6.6-Standard roofing details 
For information on generally accepted roofing details 

(Fig. 6.3). refer to NRCA Roofing und Warerproofing Manual 
(The National Roofing Contractors Association 2001). 

CHAPTER 7-4EOTECHNICAL APPLICATIONS 
In most applications, the & % & S f o f  cellular 

c o n ~ r e t ~ S i t S l ~ ~ & ~ ~ t h e r  advantages i n c l u d a  
&xcavation, (a requirement in some applications) a n d m a  
, c o ~ i ~ ~ a b l e ~ & ~ ~ ~ a s ~ o m ~ ~ ~ i t h 7 ~ d ~ ~ d  CLSM2 

7.1--Backfill 
Lowdensity cellular concrete placed around and next to 

structures such as 6 p & ~ b @ n t - a ~ d ~ a i i i i n ~ d ~  
b G l ~ ~ g ~ w ~ ~ s ~ ~ n i f i ~ a n t l Y ~ ~ d u c ~ e s t ~ e e d e a d d ~ o a d  bvererpoor3 -- - 
G i l s ' ( ~ i ~ .  7.1 and 7.2). 

Pmlow-density cellular concrete@:itASssnTtmJ 
~ t i v e ~ l a t e r a l ~ r c - a g a i n s t  the wall structure, as does 

-- 

standard granular bikfill. Bewuse lowdensity cellular 
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concrete is cernentitious, it@~-hiWqjire c o m p i o n ,  and 
C ~ z -  

because it has low density,-qettlement is min5g). 
~lli~~e-a~~&~&ati0ns-ma~-often-be.hm~1.0 to 40-ftj 

(3.0 to 1'2-ii~)Wk in heighia low-density fill that does 
not require comz&tion is often a prefemd alternative to 
heavy, compacted fill. _-- - 

qos t  of thg fill thicknGs ~f cellular concrete wuld-bc  

P- (610 to 910 mm) i's_usUily 42.lb/ft~(675 k g h  ) cellular 
7 ~~~~d_en~ity-of~3~0..1h/ft3_'(480 kg/m3). The 6-2 to 3 !i 

concrete, which has excellent resistance to kezing and 
thawing and provides a solid base for an approach slab or 
pavement structure. 

7.2-Roadway bases 
Low-dcnsitv cellular concrete is often used for a 

r~~dwbX~e-0ver-ptiWSoil3 The use of the material Fig. 7.3--Geotechnical roadway base at bridge qpmach. L- 
becomescwen ITLO.@ imuorta~trwhen:raisin~~%i~en% 
&p-madwaW--i>J and added wt--and-sealemen< 
e m : e r n % 3 o r  the designer (Fig. 7.3). These designs 
often i n v o l v e l f o a d ~ b a l m ~ i f i n d b Y o ~ ~ c ~ c ~  
Specific site conditions may require the development of 
hpeci:da7drainap;e detaijs. 

When constructing a roadway over poor ~ o i l , ~ @ k x t i l e 2  
@~5Ura16e:pl$.ed after the excavation is complete. The 
low-density cellular concrete should be cast directly onto the 
geotextile fabds. ThisFabric-acts as. a-tenSiOnnskin a&, i< 

~ ~ ~ w ' ~ t h e l 0 ~ - d e ~ ~ i ~ - ~ ~ 1 a r t 0 n ~ r e t e , ~ ~ . ~ a n  
~ ~ ~ ~ ~ t o - 3 ~ - f t ~ ~ n i ) ?  

7.3-Pipeline and culvert fills 
Low-density cellular concrete is often a *@ng-fii2 

/ o i ~ e l i n e ~ a ~ l i G t i ~ v ~ ~ ~ s ~ ~ - c o n  tainmen t -fill -1 -. . . . 
e a t y n d f  hese drainage s t m ~ ~ t : s - t o ~ ~ r o ~ ~ d ~ ~ p p o r t  rt&d3 Fig, 7.Meotechnicalfill  amund cd,,en dr 
S t I i b i ~ ~ ~ o m ~ a c t i o n  is not necessary as it would be with a bridge. 
granular fill. 
~ ~ l ~ t Z a i p 1 j c a t i o g . $  include CcoiicRitGb~x~c31Fif3, 

wented-or-pipe-sections,-qd~metal~cUTvM~ysk3 
including multi-plate culverts of significant size (Fig. 7.4). 

Low-density cellular concrete reduces the &ad weight on 
thc culvcrt. The cemcntitious nature of all CLSM mixtures 
provideqqsi~n controh which is an advantage over standard 
granular fills that erode when subjected to moving water. 
These mixtures may need to be evaluated for freezing-and- 
thawing resistance. 

Placing lowdensity cellular concrete onbthsid-a of the -+ 
c_ulvcdsim~ltan~~~s~minimires eccentric loading. In add~t~on 
to supporting the culvert from below, the lowdensity cellular 
concrete cast around thse drainage structures provides lateral 
support because compaction is not necessary. 

7.4--Void fills 
Low-dcnsity cellulat concrete is commonly uscd as a void 

fill when the reduction of dead load is critical. It is also 
applicable to mass suuctures where access may be limited 
and flowability is important. Void-fill applications include 

@$line- a b a n d o d ,  filling a roun&m~ava t i~ .G-~ l a r :  
sp~f~?b=s~linedpi@x, and.smtures- thaj ire~ 

'\ crbeabandoned.ratha~thah'-demolijhed(Fig 7.5). 

Fig. 7.LFilling abandoned swimming pool with low-density 
concrete. 

Because every void-fill application is unique, each one 
should be examined for special conditions. To contain the 
easy-flowing low-density cellular concrete, t hee i r e - f i l b  

rmsbould-be-seais  including pipes, drains, and structural 
discontinuities S c h  as holes in walls or under footings. Lift 
heights for void fills may be greater than normal if the low- 
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Fig. 7.6-Filing abandoned undergtvund fuel- or oil-storaxe 
tank with cellular concrete (click on picture to view video). 

Fig. 7.7-Cellular concrete as wallfill with say-in-place form. 

density cellular concrete can be reasonably contained by 
earth, forms, or a structure. 

7.5-Tank fills 
An acceptable abandonment alternative to the excavation 

nnd removal of underground fuel- or oil-storage tanks 
required by many agencies is a lowdensity cellular concrete 
tank fill (Fig. 7.6). Federal regulations refer to lowdensity 
cellular concrete fills as an "inert substance." 

7.6-Insulation and lsolatlon fills 
The discrete air-cell structure within the cementitious 

matrix of low-density cellular concrete provides thcrrnal- 
insulation and physical shock-mitigation properties to this 
material for applications such as walls (Fig. 7.7). roofs. nnd 
otbcr similar structures. Giannakou and Jones (2004) 
describe the use of cellular concrete to thermally insulate 
foi~ndatio~is and slabs. 

CHAPTER &REFERENCES 
8.1-Referenced standards and reports 

The standards and reports listed below were the latest 
editions at the time this document was prepared. Since 
frequent revisions occur with some of these documents, the 
reader is advised to contact the appropriate sponsorhg group 
for reference to the latest version 
American Concrete Inm'tute 
22213 Protection of Metals in Concrete Against 

Corrosion 
22913 Conholled LowStrength Materials 

ASTM Internotional 
A 653 Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process 

C 150 Specification for Portland Cement 
C 157 Test Method for kngth  Change of Hardened 

Hydraulic-Cement Mortar and Concrete 
Test Method for SteadyState Heat Flux 
M

eas
urements and Thermal Tmsmission hop- 

ertia by Means of the Guarded Hot-Plate 
Apparatus 
Specification for Lightweight Aggregates for 
lnsul~ting Concrete 
Specification for Chemical Admixhues for 
Concrete 
Test Method for Compressive Strength of 
Lightweight Insulating Concrete 
Test Method for Securing, Preparing, 
Obtaining and Testing Specimens of Hardened 
Lightweight Insulating Concrete for Compres- 
sive Strength 
Test Method for Steady-State Heat Flux 
hleasurements and Thermal Transmission 
Properties by Means of the Heat Flow Meter 
Apparatus 
Specification for Blended Hydraulic Cements 
~pecification for Coal Fly - ~ s h  and Raw or 
Calcined Natural Pozzolan for Use in Concrete 
Test Method for Resistance of Concrete to 
Rapid Freezing and Thawing 
Test Method for Foaming Agents for Use in 
Producing Cellular Concxzte Using Preformed 
Foam 
Specification for Foaming Agents Used in 
Making Preformed Foam for Cellular Concrete 
Specification for Ground Granulated Blast- 
Furnace Slag for Use in Concrete and Mortars 
Performance Specification for Hydraulic 
Cement 
Specification for Silica Fume Used in Cemen- 
titious Mixtures 
Test Method for Thermal Performance of 
Building Materials and Envelope Assemblies 
by Means of a Hot Box Apparatus 
Test Method for Permeability of Granular 
Soils (Constant Head) 
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E 119 Test Methods for Fire Tests of Building 
Conskuction and Materials 

The above publications may be obtained from: 

American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, MI 4833 1 
www.concrete.org 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken. PA 19428-2959 
www.astm.org 

8.2--Cited references 
Abrams, M. S., and Gustaferro, A. H., 1969, "Fie Endur- 

ance of Two-Course Floors and Roofs," ACI JOURNAL, 
Proceedings V. 66. No. 2, Feb., pp. 92-102. 

ACI Committees 213 and 523. 1971. Lightweight 
Concrete, SP-29. American Concrete Institute. Farmington 
Hills. Mich.. 321 pp. 

ANSUSPRI FX-1-2001, 2001. "Standard Field Test 
Pmedure for Determining the Withdrawal Resistance of 
Roofing Fasteners." 

Engineered Fill 2001. "Elastizell EF (Engineered Fill) 
Geotechnical Applications," Elastizell Corp., 16 pp. 

Giannakou. A., and Jones. M. R., 2004, 'Thermally Insu- 
lating Foundations and Ground Slabs Using Highly-Foamed 
Concrete." ASTM Special Technical Publication No. 1459, 
pp. 100-112. 

Gustafem, A. H.; Abrams, M. S.; and Lihin, A., 1970, 
"Fire Resistance of Lightweight Insulating Concretes," 
Research and Development Bulletin No. RD004B. Podand 
Cement Association. Skokie, 111.. 12 pp. 

Kemley, E. P., and Wainwright, P. J., 2001a, "Porosity 
and Permeability of Foamed Concrete." Cement and 
Concrete Research, V .  31, No. 5, May, pp. 805-812. 

Kearsley. E. P.. and Wainwright, P. J., 2001b. 'The Effect 
of High Fly Ash Content on the Compressive Strength of 
Foamed Concrete." Cement and Concrete Research, V .  3 1. 
No. 1, Jan., pp 105-112. 

Kearsley, E P., and Wainwright. P. J., 2Wa ,  "Ash Content 
for Optimum Strength of Foamed Concrete," Cement md 
Concrete Research, V .  32, No. 2, Feb., pp. 241-246. 

Kearsley. E. P.. and Wainwright, P. J.. 2002b. 'The Effect 
of Porosity on the Strength of Foamed Concrete," Cement 
rind Concrete Research, V. 32, No. 2, Feb., pp. 233-239. 

Legatski, L. A.. 1994. "Chopter 49--Cellular Concrete," 
Significance of Tests and Properties of Concre~e and 
Concrete-Making Materials, ASTM STP 169C. ASlU 
International, West Conshohocken, Pa. 

MacDonald, W.; Pospisil, J.; and Tikalsky, P. J., 2004, "A 
Method for Assessment of the Freeze-Thaw Resistance of 
Preformed Foam Cellular Concrete." Cemenr and Concrete 
Research, V. 34, No. 5, May, pp. 889-893. 

National Bureau of Standards, 1955. 'Thermal Conductivity 
Versus Oven-Dry Density," Technical News. V. 39. Bulletin 
39. No. 3. Mar.. U. S. Department of Commerce. 

National Roofmg Contractors Association. 2001, The 
NRCA RooBng and Waterproofing Manual, 5th Edition, 
Rosemont. Ill. 

Wilson. H. S.. 1981. "Lightweight Aggregates-vexmic- 
ulite. Perlite. Pumice--for Insulating Concretes." CANMET 
Report No. 81-15E. Energy ~ i n e s  and Resources Canada, 
Ottawa, 28 pp. 

Zollo, R. F., and Hays, C. D.; 1998, "Engineering Material 
Properties of a Fiber-Reinforced Cellular Concrete." ACI 
Materials Journal, V. 95, No. 5, Sept.-Oct., pp. 631-635. 

Page 98 



 
 
 
 
 
 
 
 
 
 

APPENDIX D 
ANALYSES AND CALCULATIONS 

(SUBMITTED IN SEPARATE PACKAGE) 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
CALTRANS COMMENTS AND RESPONSES 

 



 

April 17, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments dated March 26, 2009 

(2nd Submittal) 
Foundation Report 

  Retaining Walls RW 1325 and RW 1326 (PM 20.91-21.03) 
Precast Walls with Lightweight Fill 
West County Connector Project 
I-405/SR22 HOV Connector Segment   
12-ORA-22, EA: 071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 31, 2008 (revised February 18, 2009) 
GDC Project No. I-436 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 
 
1. Explain why the settlement monitoring information is not shown on the 
project plans?  
 
A note will be indicated on the plan that settlement monitoring is required, and 
station and offset of each settlement monument are included in the specifications. 
 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the 
corresponding info, revise accordingly. (Refer to Caltrans Email 
correspondence on March 13th, 2009)  
 
The requested change has been made in the revised logs.  
 
3. LOTB must have the subsurface conditions Profile and the Plan both 
included on the same sheet. (Refer to Caltrans Email correspondence on 
March 13th, 2009).  
 
The requested change has been made in the revised logs.  
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4. Is the settlement calculated based on direct (Consolidation test) or indirect 
(correlation) method? Explain and justify your response.  
 
Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.   
 
5. Explain in detail and provide backup information as to how the strength 
parameters were found for the light weight fill and the native materials for the 
slope stability?  
 
Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Laboratory test results are included in 
Appendix B.  Undrained shear strengths were obtained from the interpreted CPT 
data which uses Su  =  Qc / Nk   in which: 
 
Su  = undrained shear strength, ksf 
Qc  =  cone tip resistance, tsf, and 
Nk   =  15. 
 
Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  For granular soils below water table, 
correlations with penetration resistance (SPT, CPT) were used for drained friction 
angles. 
 
For the lightweight fill, we analyzed as a cohesive material using undrained shear 
strength equal to ½ of the compressive strength of the material.  Per 
ACI 523.1R-06 (report Appendix C), minimum compressive strength is 40 psi for 
cellular concrete with 30 pcf unit weight, giving a cohesion of 20 psi or about 3 ksf 
for the 30 pcf unit weight lightweight fill.  Actual specified minimum compressive 
strength is 60 pci for the 30 pcf material, and 125 psi for the upper 42 pcf 
material, so our shear strength values for slope stability are conservative. 
 
6. Explain why and how the cohesion intercept has been modified for seismic 
stability for the native material CL layer and not for the other CL layers? 
Elaborate.  
 
For the very stiff native clays (Layer 1) we used ultimate (post-peak) shear strength 
from drained direct shear tests, which is the worst case for static (long term) loads.   
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For dynamic (rapid) loading drained conditions do not strictly apply, and shear 
strengths are likely to fall between the peak drained values and the undrained shear 
strength.  For dynamic loading, we used peak value of drained strength since it 
gives a lower factor of safety than using the undrained strength for the very stiff 
clays. 
 
For the medium stiff to stiff (Layer 2) clays, undrained shear strength was 
determined to be more critical for both static and dynamic cases than using the 
drained shear strength parameters derived from direct shear tests, so we used 
undrained shear strength for both static and seismic analysis. 
 
7. Define all acronyms in the CPT liquefaction spread sheet.  
 
Each column in the table has the description of acronyms. The acronyms are listed 
as follows: 
 

• NCEER=National Council for Earthquake Engineering Research 
• NSF=National Science Foundation 
• GWT=Ground Water Table 
• γt=total unit weight 
• Meq=earthquake magnitude 
• Amax=peak ground acceleration 
• Zw=groundwater depth during test 
• Zwd=groundwater depth for design 
• CSR=Cyclic Stress Ration 
• σv=total overburden stress 
• σ'v=total overburden stress 
• rd=Shear Stress Reduction coefficient 
• FS=factor of safety against liquefaction 
• CRR7.5=Cyclic resistance ratio for Magnitude 7.5 
• MSF=Magnitude Scaling Factor 
• Kσ=Correction for high overburden stress 
• Kα=Correction factor for sloping ground 
• CPT=Cone Penetration Test 
• SPT=Standard Penetration Test 
• qt-avg=Average CPT tip resistance 
• fs-avg=Average CPT sleeve friction 
• Rf-avg=Average CPT friction ratio 
• N60=Equivalent SPT blowcount for 60% efficient hammer 
• Ic=CPT soil behavior type index 
• Kc=Fines correction factor 
• qc1Ncs=Fines and overburden corrected CPT tip resistance 



Response to Comments - Foundation Report April 17, 2009 
RW 1325 and RW 1326  
Parsons Transportation Page 4 
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 1325_1326\Final Report\Response to 95% Comments RW1325 & RW1326 .doc 

 

• Ncorr=SPT blowcount correction for residual strength 
• (N1)60CS=Fines and overburden corrected SPT blowcount 
• Sr=Residual undrained shear strength 
• γc=cyclic shear strain 
• εv=Volumetric Strain 
• Si=Layer settlement 

 
8. Provide a summary both in text and tabulated form of the magnitude of 
immediate and consolidation settlement and time duration, location and how 
it will impact the performance of the subject wall. 
 
A tabulated summary of anticipated settlement and time rate for various wall 
heights is included in Figure 1 of this response.  The magnitude of settlement is 
tabulated in the report in Section 4.4.3.2, and time rate of settlement is discussed 
in Section 4.4.4 of the report.  Due to stiff / overconsolidated soils, settlements are 
small and will occur relatively quickly. 
 
 Maximum settlement is anticipated to be on the order of 1.5 inches (say 1 to 2 
inches) for the highest wall, and less for shorter walls.  For layers other than layer 
2, settlements will be completed within an estimated 15 to 30 days.  Layer 2 may 
continue with small settlements for 45 to 60 days.  We expect about half the total 
settlement to occur during placement of the fill, and the vast majority of the 
remainder will occur over 30 to 45 days.  After 15 days, 30 days, and 45 days of 
completing the embankment, remaining settlement is expected to be less than ½ 
inch, ¼ inch, and 1/10 inch, respectively. 
 
Estimated differential settlements are small, and well below the tolerance of 
MSE-type panel walls, so the settlement has no impact on wall performance.  The 
wall coping is expected to accommodate the small settlements. 
 
9. Settlement of the pavement does not belong to the subject report and 
ought to be discussed in the Geotechnical Design Report. (GDR)  
 
We will remove and include in the GDR. 
 
10. Explain the impact of the anticipated settlement on the buried utilities if 
any.  
 
No significant utilities have been identified below the wall.  The civil / structural 
engineer may utilize our settlement estimates to evaluate any potential impacts to 
utilities. 
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11. Why the over-excavation and placement of the geogrid are not shown on 
the plans? Explain 
 
Based on available data and proposed depth of excavation, we do not anticipate 
the need for subgrade improvement.  However, the subgrade should be 
proof-rolled and observed by GDC to disclose the presence of any unsuitable 
areas.  If proof-rolling is successful, no subgrade improvement is required.  If areas 
of unsuitable materials are revealed, they should be improved by overexcavation 
and placement of geogrid or other means recommended by GDC in the field.   
 
The following are attached and complete our response: 
 
Figure 1 Settlement Estimate Summary 
 
Attachment 1  Caltrans Comments dated March 26, 2009 
 
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 450-2100. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
Distribution: Addressee (1 electronic PDF file via e-mail) 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURES 



SETTLEMENT ESTIMATE SUMMARY
 RW 1325 and 1326

H=8 feet Station "H" Line 1329+22 to 1331+57
Total Settlement= 0.70 inch
Layer 2 Settlement= 0.30 inch

0 15 30 45 60 90

Settlement completed 0.36 0.48 0.62 0.65 0.67 0.69

Settlement remaining 0.34 0.22 0.08 0.05 0.03 0.01

H=12 feet Station "H" Line 1328+22 to 1329+22
Total Settlement= 0.70 inch
Layer 2 Settlement= 0.30 inch

0 15 30 45 60 90
Settlement completed 0.36 0.48 0.62 0.65 0.67 0.69
Settlement remaining 0.34 0.22 0.08 0.05 0.03 0.01

H=17 feet Station "H" Line 1326+22 to 1328+22
Total Settlement= 1.00 inch
Layer 2 Settlement= 0.40 inch

0 15 30 45 60 90
Settlement completed 0.52 0.69 0.89 0.93 0.96 0.99
Settlement remaining 0.48 0.31 0.11 0.07 0.04 0.01

H=22 feet Station "H" Line 1325+22 to 1326+22
Total Settlement= 1.25 inch

Layer 2 Settlement= 0.45 inch

0 15 30 45 60 90
Settlement completed 0.66 0.88 1.13 1.18 1.21 1.24
Settlement remaining 0.59 0.37 0.12 0.07 0.04 0.01

H=27 feet Station "H" Line 1324+22 to 1325+22

Total Settlement= 1.50 inch

Layer 2 Settlement= 0.55 inch

0 15 30 45 60 90
Settlement completed 0.79 1.05 1.35 1.41 1.45 1.48
Settlement remaining 0.71 0.45 0.15 0.09 0.05 0.02

Assumptions: 40% of layer 2 and 60% of other layer settlement occurs during placement
15 days after completion 80% of settlement of other layers is complete
30 days after completion 100% of settlement of other layers is complete
Layer 2 consolidates as single drained layer with H=12 feet and Cv=2.1ft^2/day

Notes: Values presented are estimates and may vary

Days after Completion of Embankment

Days after Completion of Embankment

Days after Completion of Embankment

Days after Completion of Embankment

Days after Completion of Embankment
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ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 1325   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0075

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1325 and RW1326 Precast Walls with 
Lightweight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment, 
12-ORA-22-PM-20.91-21.03, EA:12-071621, Orange County, California”, prepared by 
Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on February 
26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW1325 and RW1326, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 12-071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated October 31, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

  
We have the following comments: 
 

1. Explain why the settlement monitoring information is not shown on the project plans? 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
5. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
6. Explain why and how the cohesion intercept has been modified for seismic stability for the 

native material CL layer and not for the other CL layers? Elaborate.  
7. Define all acronyms in the CPT liquefaction spread sheet. 
8. Provide a summary both in text and tabulated form of the magnitude of immediate and 

consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 



9. Settlement of the pavement does not belong to the subject report and ought to be discussed 
in the Geotechnical Design Report. (GDR) 

10. Explain the impact of the anticipated settlement on the buried utilities if any. 
11. Why the over-excavation and placement of the geogrid are not shown on the plans? 

Explain   
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 1326   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0076

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1325 and RW1326 Precast Walls with 
Lightweight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment, 
12-ORA-22-PM-20.91-21.03, EA:12-071621, Orange County, California”, prepared by 
Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on February 
26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW1325 and RW1326, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 12-071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated October 31, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

  
We have the following comments: 
 

1. Explain why the settlement monitoring information is not shown on the project plans? 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
5. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
6. Explain why and how the cohesion intercept has been modified for seismic stability for the 

native material CL layer and not for the other CL layers? Elaborate.  
7. Define all acronyms in the CPT liquefaction spread sheet. 
8. Provide a summary both in text and tabulated form of the magnitude of immediate and 

consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 



9. Settlement of the pavement does not belong to the subject report and ought to be discussed 
in the Geotechnical Design Report. (GDR) 

10. Explain the impact of the anticipated settlement on the buried utilities if any. 
11. Why the over-excavation and placement of the geogrid are not shown on the plans? 

Explain   
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
RESPONSE TO CALTRANS REVIEW COMMENTS  

AND 
CALTRANS REVIEW COMMENTS DATED January 23, 2009 

 
 

Retaining Walls RW1325 and RW1326 



 

February 18, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments 

Foundation Report 
  Retaining Walls  R1325 and RW1326 
  Precast Walls with  Lightweight Fill 
  West County Connector Project 

12-ORA-22PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 23, 2008 
GDC Project No. I-36 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 
 
1. Check the post mile for the subject structures and confirm its accuracy.   
 
Checked per GP. 
 
2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.   
 
The requested change has been made in the revised report, Section 1.3.1. 
 
3. Include a Figure describing Site Location Map in Section 1.   
 
The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 
 
4. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”  
 
The requested change has been made in the revised report. 
 



Response to Comments - Foundation Report February 18, 2009 
Retaining Walls RW1325 and RW1326 Page 3 
West County Connector Project, Orange County  
Parsons Transportation  
GDC Project No. I-436 
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5. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   
 
The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table.   
 
6. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  
 
We have modified the Table in Section 2.2.  A complete description of the tests, 
their purpose, and ASTM / CT test numbers are included in Appendix B.  The 
reader is also referred to Appendix B in Section 2.2.   
 
7. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.  
 
The Exploration Location Plan (Figure 2) is included in Figures at the end of 
report, and is referenced in Section 2.1. 
 
8. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   
 
The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 
 
9. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per previous comment.   
 
Refer to our response to Comment 8. 
 
10. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 
 
The requested change has been made in the revised report, Section 3.2. 
 
11. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?    
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The requested information is included in Section 3.4.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The text of the report has been revised 
to Reference CDC. 
 
12. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.  
 
The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.5. 
 
13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.   
 
The graphic soil profile is included in Figure 5 at 11x17” size at the end of the 
report and is referenced in Section 3.3. 
 
14. Include backup data for the Corrosion in the Appendix.  
 
Corrosion test results are presented in Section B.8 of Appendix B (Table B-1 ). 
 
15. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
calculations shown in the spread sheets in the subject report.  
 
The requested items are submitted along with the revised report. 
 
16. Provide the slope stability using SLIDE program, provide the input and 
output files.  
 
GDC does not currently possess the SLIDE software.  We have used PCSTABL5M, 
which is well documented and widely used software for slope stability analysis.  We 
have ordered the SLIDE program for future projects, to meet Caltrans 
requirements. 
 



Response to Comments - Foundation Report February 18, 2009 
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West County Connector Project, Orange County  
Parsons Transportation  
GDC Project No. I-436 
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17. Appendix D-4 is left blank and does not contain any information. Please 
explain.   
 
The appropriate calculations are provided.  
 
18. Calculations are not performed specific to each wall structure, revise 
accordingly.   
 
Calculations are included in the new package. 
 
 
 
The following is attached and completes our response: 
 
Attachment 1  Caltrans Comments dated January 23, 2009 
 
 
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
Distribution: Addressee (1 electronic PDF file via e-mail) 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 23, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: October 31, 2008     Retaining Wall 1325   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 1325

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1325 and RW1326 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
October 31, 2008. 
 
We have the following comments: 

 
1. Check the post mile for the subject structures and confirm its accuracy. 
2.  Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
3. Include a Figure describing Project Location Map in Section 1 
4. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
5. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

6. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

7. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

8. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

9. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

10. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

11. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



12. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

14. Include backup data for the Corrosion in the Appendix. 
15. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

16. Provide the slope stability using SLIDE program. 
17. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: October 31, 2008     Retaining Wall 1326   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 1326

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW1325 and RW1326 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
October 31, 2008. 
 
We have the following comments: 

 
1. Check the post mile for the subject structures and confirm its accuracy. 
2.  Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
3. Include a Figure describing Project Location Map in Section 1 
4. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
5. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

6. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

7. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

8. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

9. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

10. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

11. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



12. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

14. Include backup data for the Corrosion in the Appendix. 
15. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

16. Provide the slope stability using SLIDE program. 
17. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



FOUNDATION REPORT 
RETAINING WALLS RW3319 (PM 20.80 – 20.89) AND  

RW3320 (PM 20.82 – 20.88) 
PRECAST WALLS WITH LIGHTWEIGHT FILL 

WEST COUNTY CONNECTOR PROJECT 
I-405/SR-22 HOV CONNECTOR SEGMENT 

12-ORA-22, EA 071621 
ORANGE COUNTY, CALIFORNIA 

 
 

 
 
 
 
 
 
 

Prepared for 
 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 

Irvine, CA 92612 
 
 
 
 
 
 
 

Prepared By: 
 

Group Delta Consultants, Inc. 
32 Mauchly, Suite B 

Irvine, CA  92618 
 
 

GDC Project No. I-436 
November 3, 2008 

Revised February 18, 2009 
Revised April 20, 2009



 

November 3, 2008 
(Revised February 18, 2009 and April 20, 2009) 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
 
Subject: Foundation Report 

Retaining Walls RW3319 (PM 20.80 – 20.89) and 
RW3320 (PM 20.82 – 20.88) 
Precast Walls with Lightweight Fill 
West County Connector Project 

  I-405/SR-22 HOV Connector Segment 
12-ORA-22, EA 071621 
Orange County, California 

  GDC Project No. I-436 
 

Dear Mohsen: 
 
We are transmitting with this letter eight copies of our Foundation Report for the 
proposed Precast Walls RW3319 and RW3320 with Lightweight Fill (Cellular 
Concrete).  This report presents the results of our field and laboratory 
investigations, and provides recommendations for the foundation design of the 
proposed retaining walls.  This report has been revised to incorporate the 2nd 
comments from Caltrans dated March 26, 2009 (Appendix E).  We appreciate the 
opportunity to work with you on this important and challenging project.  Should 
you have any questions, please give us a call at (949) 450-2100. 
 
Very truly yours, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
Sinniah K. Navaratnarajah     
Staff Engineer  
 
Distribution: Addressee (8 hard copies and PDF file on CD) 
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FOUNDATION REPORT 
RETAINING WALLS RW3319 (PM 20.80 – 20.89) AND 

RW3320 (PM 20.82 – 20.88) 
PRECAST WALLS WITH LIGHTWEIGHT FILL 

WEST COUNTY CONNECTOR PROJECT 
I-405/SR-22 HOV CONNECTOR SEGMENT 

12-ORA-22-PM20.91, EA 071621 
ORANGE COUNTY, CALIFORNIA 

 
 
1.0 INTRODUCTION 
 
1.1  General 
 
Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The overall project name 
is “West County Connector Project” and the proposed project has been divided 
into 2 segments.  The easterly segment, “I-405/SR-22 HOV Connector Segment,” 
extends from Valley View Street to just east of Seal Beach Boulevard, and the 
westerly segment, “I-405/I-605 HOV Connector Segment,” extends from just east 
of Seal Beach Boulevard to the I-605 interchange. Precast Walls with Lightweight 
Fill RW3319 and RW3320 are part of the easterly segment.  The walls are 
proposed in the west abutment approach of the S405-E22 Connector  Separation 
(Bridge No. 55-1101F).  The site location is shown on the Vicinity Map in Figure 1.   
 
1.2 Purpose and Scope of Work 
 
The purpose of our study is to investigate and document site geotechnical 
conditions and provide site specific geotechnical recommendations for design and 
construction of the proposed walls.  Our scope of work for this study included: 
 
• Review existing data; 

• Perform subsurface investigation along the proposed wall alignment; 

• Perform laboratory testing on selected samples of the subsurface soils; 

• Develop geologic profiles and engineering parameters for foundation design; 

• Perform geotechnical analyses; 

• Develop geotechnical recommendations for design and construction of the 
walls; and 

• Present the results of our investigations and our recommendations in this 
report. 
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The design and construction of the project will be performed in accordance with 
current Caltrans Standard Plans and Specifications.  This report is structured in 
general accordance with “Caltrans Guidelines for Foundation Investigation and 
Reports, Version 1.2 (dated June, 2002).” 

 
1.3 Project Description 
 
1.3.1 General 
 
The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street 
to just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of 
Valley View Street to just east of Springdale Street, several signs are proposed 
which are outside the main project area.  The purpose of the improvements is to 
improve the capacity of the I-405 / SR-22 Interchange and provide a High 
Occupancy Vehicle (HOV) direct connection between I-405 and SR-22.  The 
project involves the following primary elements: 
 
• Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 

roads, and ramps; 
• Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 

Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 

• New pavements for main lines, connectors, local roads, and on-/off-ramps; 
• Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 

HOV Connector Separation); 
• Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west 

abutment of 405-22 HOV Connector Separation, RW1299+1300  at east 
abutment of 405-22 HOV Connector Separation, and RW3319+3320  at west 
abutment of S405-E22 HOV Connector Separation);  

• Drainage improvements; and 
• Lighting, roadside signs, and overhead signs. 
 
This report presents the Retaining Walls RW3319 and RW3320 foundation 
recommendations. 
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1.3.2 RW 3319 and RW 3320 
 
Retaining walls RW3319 and RW3320 will create the west abutment approach to 
Abutment 4 of the proposed S405-E22 Connector Separation (Bridge No. 
55-1101F), which replaces the existing southbound San Diego Freeway (I-405) to 
eastbound SR-22 connector.  A site plan is shown in Figure 2.   
 
Due to moderately weak and compressible soils shallow groundwater below 
freeway grade, and normally consolidated conditions below the existing 
embankment, lightweight cellular concrete fill was selected for the walls and 
embankment to eliminate long-term settlements and avoid need for ground 
improvements due to low bearing capacity. 
 
The final approach embankment will be 59 feet wide with vertical walls on both 
sides (RW3319 on the south and RW3320 on the north).   Wall heights increase 
from about 8 feet on the west to a maximum of about 28 to 29 feet at the 
S405-E22 Connector Separation Abutment 4.  The walls and embankment consist 
of lightweight cellular concrete fill with precast concrete facing panels anchored 
into the cellular concrete with threaded studs.  Wall limits with respect to the “E” 
Line and dimensions are as follows: 
 

• RW3319: “E”3319+11 to 3323+33, Length=430 feet, Max Ht.=29 ft; 
• RW3320: “E”3319+75 to 3322+62, Length=285 feet, Max Ht.=28 ft. 

 
Grades will be increased by up to about 16 feet above original grades along 
RW3319 and up to about 5 feet on RW3320.  RW3320 will be primarily in a cut 
area, and RW3319 is in a fill area.   The cut is being made along RW3320 to 
facilitate re-alignment of Bolsa Chica Road off-ramp below the new Connector. 
 
The wall General Plans are shown in Figures 3A through 3D.  A typical section 
across the freeway illustrating existing and proposed grades and general soil 
layering is shown in Figure 4.  The section location is shown in Figure 2. 
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2.0 FIELD INVESTIGATION AND LABORATORY TESTING 
 
2.1 Field Investigation 
 
The subsurface conditions at the wall site were investigated by performing two (2) 
soil borings and three (3) Cone Penetration Tests (CPTs) along the connector 
alignment (see Log of Test Borings, Plates 1-10).  Two additional borings along 
the adjacent 405-22 HOV Connector Separation were also used as supplementary 
data.   Borings and CPTs were performed during the period of March 27th to April 
24th, 2008.  The CPT and boring locations were selected such that representative 
soil profiles could be developed along the wall alignment.  Boring locations are 
shown in Figure 2, and a detailed description of the exploration and the boring / 
CPT logs are presented in Appendix A.  The location and depth of borings and 
CPTs is summarized in Table A-1 of Appendix A.  The Log of Test Boring Sheets 
(LOTBs) are presented in Plates 1 through 10.  
 
2.2 Laboratory Testing 
 
Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, 
and corrosivity properties of the subsurface materials for use in foundation design. 
The tests included: 
 
Test  ASTM Designation Purpose 
 
• Moisture Content and Dry Density ASTM D 2216 Soil Classification 
• Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
• Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
• Atterberg Limits ASTM D 4318 Soil Classification 
• Direct Shear ASTM D 3080 Shear Strength 
• Pocket Penetrometer  Undrained Shear 

   Strength 
• Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  
 417, and 643 Corrosion Potential 
 
• Consolidation ASTM D 2435 Compressibility 
 
Moisture content, dry density, percentage passing a No. 200 sieve and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in 
Appendix B. 
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3.0 SITE AND SUBSURFACE CONDITIONS 
 
3.1 Site Conditions 
 
The wall site is located on top of the west abutment approach to the existing 
22/405 Connector Separation bridge and off-ramp to Bolsa Chica Road, between 
I-405 freeway and Seal Beach Naval Weapons Station.  Existing ramp elevations 
near the west end of the walls is near El. 36 feet, and near the east end is near El. 
45 feet.  Slopes are present on both the north and south sides of the embankment 
with maximum height up to about 25 feet with inclinations of 2h:1v to 1.5h:1v.  A 
small slope less than 5 feet high is present between the existing connector ramp 
and Bolsa Chica off ramp.   Grades on I-405 freeway are near El. 24 to 25 feet, and 
in the weapons station grades are near El. 22 to 24 feet.   
 
Slopes are generally vegetated with iceplant, and locally with a thick growth of 
other vegetation and large trees.  Bolsa Chica Channel passes under the freeway 
just east of the proposed walls in a box culvert, discharging to an open channel 
south of the freeway.  RW3319 layout line is within the existing south facing slope, 
and an existing concrete cantilever retaining with height of about 6 feet is present 
at the base of the slope below the proposed wall between about Station “E” 
3319+25 and 3325+10.  RW3320 layout line is located near the center of the 
existing embankment.    The bridge abutment will also be in a cut area.  The 
topographic plan is shown in Figure 2. 
 
3.2    Geologic Conditions 
 
3.2.1 Physiography 
 
The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange 
County coastal plain.  The Orange County coastal plain is bound on the north by 
the inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood 
and Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of  unconsolidated non-marine sediments 
(Fuller, 1980a).  The Los Alamitos Quadrangle includes the broad southern margin 
of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
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Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by 
antecedent drainage of the latest Pleistocene to earliest Holocene ancestral Rio 
Hondo and San Gabriel River. [Reference CDC, 1998]. 
 
3.2.2 Stratigraphy 
 
The natural site geology consists of alluvial deposits associated with the San 
Gabriel River and Santa Ana River alluvial systems.  The project lies entirely within 
the Orange County coastal plain of the southern portion of the Central Block of the 
Los Angeles Basin.  The basin is in filled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet 
of poorly consolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  
Stratigraphy consists of alternating layers of sands, silts, and clays (Figure 5B).  
Shallow compacted roadway fills and abutment approach fills up to about 30 feet 
high have been placed in the area over the natural alluvial deposits.  Relative 
density and stiffness of the alluvial soils generally increases with depth. 
 
3.2.3 Geologic Structure 
 
Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   
 
3.2.4 Geologic Hazards 
 
Geologic hazards include landslides, expansive or collapsible soils, and seismic 
hazards include liquefaction, lateral spreading, seismic slope stability, fault rupture, 
tsunamis, and seismic shaking.  The site is not located in landslide prone area and 
no natural slopes are present.  Expansive soils are present and recommendations 
regarding expansive soils with 4 ft of the finished grade are provided in the GDR 
and in expansive soil exclusion zone in the Bridge Foundation Reports. 
 
 
3.3 Subsurface Soil Conditions 
 
CPTs were used to accurately determine stratigraphy and correlate with data from 
borings.  Cross-sections were developed and an idealized profile was adopted for 
design.  The soils profile and general engineering characteristics of the subsurface 
soils are illustrated in the Soil Profile in Figure 5, and summarized in Table 1.  The 



Foundation Report April 20, 2009 
Precast Walls with Lightweight Fill RW3319 & RW3320 Page 7 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 3319_3320\Final Report\Retaining Wall 3319_3320 FR_final.doc 

soil profile is divided into 5 general layers.  Layer descriptions and layer boundary 
elevations selected for design are described below. 
 
3.3.1 Layer 1 – Fill and Stiff Native CL (above El.+19’) 
 
The existing ramp grades are near El. 36 feet to 45 feet along the wall alignments.    
The upper soil layer consists of approach embankment fills to about El. 22 to 
24 feet, and stiff native alluvium below the fill down to about El. +19 feet.  The fill 
and stiff alluvium are similar in engineering properties and consist primarily of very 
stiff to hard lean sandy clays and sandy clayey silts (CL, ML), with less frequent 
layers of medium dense silty sands (SM) and clayey sands (SC).  
 
3.3.2 Layer 2 – Firm to Stiff CL (El. +19’ to +5’) 
 
This top of this layer is near the water table.  In the overall project area it is typically 
about 11 to 14 feet thick (average 12) and is present generally between El. +3 and 
+20 feet (average El. +5 to +17 feet).  The material classifies as locally firm but 
predominantly stiff lean clay or lean sandy clay (CL) with typical undrained shear 
strengths of 1.0 to 1.4 ksf based on CPT correlations and pocket penetrometer 
readings.  Thin seams of medium dense sand to silty sand to sandy silt, as well as 
stiffer clays, are present in this layer.  Layer 2 is generally overconsolidated with 
respect to the adjacent freeway grades, but is close to normally consolidated below 
the 25 foot thick abutment fills.   Since it is fairly shallow below the freeway grades 
and is moderately weak and compressible, it controls the magnitude and time rate 
of settlement, bearing capacity, and global stability of the walls.   
 
3.3.3 Layer 3 – Very Stiff CL, ML (El. +4’ to -13’) 
 
Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) 
and clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty 
sands (SM) and sandy silts (ML), and layers of stiff clay.  Pocket penetrometer 
readings in the fine grained materials typically range from 2.0 to 4.5 ksf, and CPT 
correlations indicate average undrained shear strengths in this layer generally more 
than 3.0 ksf.  These clays are overconsolidated.   
 
3.3.4 Layer 4 – Dense to V. Dense SM/ML/SP (El. -13’ to -30’) 
 
Layer 4 is a predominantly granular layer of variable thickness consisting of 
interbedded Sand (SP), Silty Sand (SM), and Sandy Silt (ML), with less frequent 
interbeds of clayey silt and clay (ML, CL).  The granular materials are generally 
dense with SPT N-values of 30 to 45 blows per foot, and cohesive materials are 
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typically very stiff to hard based on pocket penetrometer and CPT correlations.  
Thin layers of medium dense sandy and silty soils are also present. 
 
3.3.5 Layer 5 – V. Dense SP & Hard CL/ML (Below El. -30’) 
 
This layer is older alluvium composed of alternating beds of dense to very dense 
sands (SP), silty sands (SM), and sandy silts (ML), interbedded with very stiff to 
hard clays and clayey silts.   The cleaner sands typically have SPT blowcounts of 
more than 50 and CPT tip resistance of more than 250 tsf (up to as high as 600 
tsf), and the cohesive materials generally have undrained shear strengths greater 
than 3 ksf.  The upper 15 to 20 feet of this layer (Layer 5-1) is typically very stiff to 
hard clay and silt. 
 
3.4 Groundwater 
   
Groundwater was observed within the native alluvium at El. +16 feet (see 
Table A-1 of Appendix A).   In the Caltrans 1959 As-Built LOTB for the Route 
22/405 Separation (Bridge No. 55-1101F), groundwater was reported near El. +7 
feet.  Based on California Geological Survey (CGS) (previously known as California 
Department of Conservation (CDC) Division of Mines and Geology) Seismic Hazard 
Zone Report for the Los Alamitos 7.5-Minute Quadrangle, historically highest 
reported groundwater is at a depth of about 10 to 15 feet (see Figure 6).  The 
exact reference elevation is not known.  If the 10 ft depth is taken below freeway 
grade (El. +26 ft) then the groundwater would be near El. 16 feet, which is 
generally consistent with our investigation data.  Based on the above data, we 
recommend groundwater elevation of +16 feet for design.  The top of leveling pad 
elevations for the walls range from El. 25.5 to 28.0 feet (RW3319) and from El. 
22.5 to 30 for RW3320 are at or above El. +21 ft and not expected to be below the 
permanent groundwater table.  However, due to capillary moisture, zones of moist 
or wet soils could be encountered in the lowest foundation excavations (El. 22.5 ft). 
 
 
3.5 Engineering Parameters 
 
Recommended design engineering properties for the soil layers shown in Figure 5 
were developed from the field and laboratory data from our investigation, and are 
summarized in Table 1.  Index properties of soils were based on testing for natural 
moisture content and dry density, percent passing No. 200 sieve, grain size 
distribution, and Atterberg Limits.  Drained strength parameters for c-φ soils were 
taken from results of direct shear tests.  Undrained shear strengths of clays were 
taken from conservative interpretation of CPT test results, pocket penetrometer 
readings, and torvane readings.  Friction angles of sandy soils below the water 
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table were based on CPT and SPT penetration resistance correlations.  
Consolidation parameters for poorly consolidated clays were developed based on 
consolidation testing in combination with correlations of natural moisture content, 
ratio of undrained shear strength to effective overburden stress, and Atterberg 
Limits.  Compressibility of sands and very stiff overconsolidated clays were based 
on published CPT and SPT penetration resistance correlations.  Boring and CPT 
data are presented in Appendix A, and laboratory test results are presented in 
Appendix B. 
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4.0 DISCUSSION AND RECOMMENDATIONS 
 
4.1 Seismic Evaluation 
 
The project is located in a seismically active area.   Seismic shaking should be 
anticipated during the life of the project.  Potential geologic and seismic hazards 
for any site include ground rupture, seismic shaking, slope instability, lateral 
spreading, subsidence, liquefaction, seismic compaction and settlement, and 
tsunamis / flooding.   
 
4.1.1 Ground Surface Rupture 
 
The site is not located in an Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a distance of about 1.6 km.  Due to 
the distance from the closest faults ground rupture due to faulting is not 
considered a significant hazard at the site, and a fault rupture investigation is not 
needed.   
 
4.1.2 Ground Motion  
 
4.1.2.1 Site Coordinates 
 
The wall site latitude and longitude are approximately as follows: 
 

• 33.7741 North, 118.0441 West 
 
A map showing the site coordinates is presented in Appendix D-1. 
 
4.1.2.2 Faulting and Seismicity 
 
The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration (PBA) 
Map is illustrated in Figure 7, and the closest regional faults are summarized in 
Table 2.  The closest faults to the site are Los Alamitos (reverse fault, maximum 
credible earthquake (MCE) magnitude Mw=6.0, distance=1.6 km), Newport 
Inglewood (strike slip fault, Mw=7.0, distance=5.0 km), San Joaquin Hills (blind 
thrust fault, Mw=7.0, distance =13.7 km), and Puente Hills (blind thrust, 
Mw=7.25, distance=18.2 km). 
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4.1.2.3 Deterministic Analysis 
 
We performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data 
base.  Los Alamitos is not in the EQFAULT CGS 2002 data base, so for this fault 
we estimated fault to site distance from the Caltrans 1996 map (see Figure 7). We 
used the mean value of the rock and soil attenuation relationships presented by 
Sadigh et. al. (1997) to estimate peak bedrock and ground accelerations, 
respectively, based on the MCE magnitude and distance from the site.  Results of 
the deterministic analyses are presented in Appendix D-1, and summarized in 
Table 2. 
 
The largest deterministic site acceleration comes from a Mw=6.0 event on Los 
Alamitos fault, with calculated peak ground acceleration (PGA) of 0.50g. The 
computed PGA from a magnitude 7.0 event on Newport Inglewood gives peak 
ground acceleration (PGA) of 0.42g. 
 
4.1.2.4 Design Accelerations 
 
For pseudo-static slope stability calculations we recommend a design horizontal 
acceleration of 1/3 of the maximum PGA, or Kh=0.50/3=0.17.  For liquefaction 
evaluation, it was determined that a Mw=7.0 event with PGA of 0.45 on Newport 
Inglewood was more critical than Mw=6.0 with PGA of 0.50 on Los Alamitos.  
Therefore, we used Mw=7.0 and PGA=0.45g for liquefaction analysis.  For sliding 
and overturning evaluation of the precast lightweight cellular concrete fills we 
recommend using a PGA of 0.5g. 
 
4.1.3  Seismic Compaction   
 
Vibration such as seismic shaking can cause settlement of loose to medium dense 
dry clean granular soils.  No zones of clean loose sand are present above the water 
table at the site, and therefore seismic compaction is not considered a hazard.  
Calculations in Appendix D-6 and the results in Table 3 show negligible settlement 
from seismic compaction. 
 
4.1.4 Liquefaction Evalauation 
 
The site is located within a State Liquefaction Hazard Zone (CDMG, 1999). 
Groundwater level is near the high historical levels of 10 to 15 feet below freeway 
grades, and El. +16 feet was selected for analysis. Sediments below the 
groundwater at the site are primarily stiff to very stiff clays and dense to very dense 
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sands, but contain localized thin interbeds of loose to medium dense sands, silty 
sands, and silts that may be prone to liquefaction.   
 
We performed liquefaction calculations for CPT-08-003, CPT-08-006, and 
CPT-08-008.  Triggering evaluation was based on the CPT method from the 
NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  Settlements were 
calculated using the method of Tokimatsu and Seed (1987), and residual strengths 
were based on the method of Seed and Harder (1990).  Calculations were carried 
to a depth of 60 feet below existing grades.  We determined that use of Magnitude 
7.0 and PGA of 0.45g was more critical than using Magnitude 6.0 and PGA of 
0.5g, and therefore used the higher magnitude case in our analyses.   
 
The resulting analyses show that limited layers of silty and sandy soils below 
groundwater may liquefy in the design earthquake.  Potentially liquefiable layers are 
shown as shaded on the cross-section in Figure 5.  Estimated liquefaction-induced 
ground settlements for all CPTs range between 0 and 0.3 inches with an average 
value of 0.1 inch. Maximum liquefaction settlements for the whole project are less 
than 1 inch, with less than ½ inch average.  A summary of the liquefaction 
settlements for the wall site is included in Table 3, and calculations are presented 
in Appendix D-6. 
 
Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship 
was straight-line extrapolated to a maximum residual strength of 1,500 psf.  The 
N1-60cs for liquefiable layers adjusted in accordance with Seed and Harder (1990) 
range from 18 to more than 30 blows per foot (average 27), and estimated residual 
shear strengths range from a minimum of 1,000 psf up to a limiting value of 
1,500 psf (average 1,400 psf).  Residual undrained shear strengths of liquefied 
soils generally exceed the design undrained shear strength of Layer 2 clays, and 
therefore the clay layer controls the bearing capacity and slope stability. 
 
Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our 
conclusion that liquefaction does not have a significant adverse impact on the 
walls.    
 
4.1.5 Other Seismic Hazards 
 
The site has no known history of subsidence.  Static and seismic stability of the 
walls and embankments is evaluated later in this report. 
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All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 
100-yr and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) 
and for Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively. 
These values are predicted as the wave crosses the shoreline and include the effect 
of astronomical tides. The site elevations are more than 20 feet above mean sea 
level (MSL) and the site is at least 7 km from the coastline, therefore tsunami 
hazard at the site is very low. 
 
 
4.2 Corrosion Evaluation 
 
Based on Caltrans Memo to Designers 3-1 (July, 2008) and Caltrans Corrosion 
Guidelines (2003) a corrosive area is defined as “an area where the soil contains 
more than 500 ppm of chlorides, more than 2,000 ppm of sulfates, has a 
minimum resistivity of less than 1000 ohm-cm, or has a pH of less than 5.5.”  
 
Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential. The tests include pH, electrical 
resistivity, and soluble chloride and sulfate concentrations.  Results of the 
corrosivity tests performed for the subject walls are summarized as: 
 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 
CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604 

 
Based on these test data the site soils classify as corrosive due to high chlorides in 
accordance with Caltrans Corrosion Guidelines (2003).  Based on testing 
elsewhere in the overall site, high sulfates (between 2,000 and 15,000 ppm) are 
also present locally in the site area. 
 
Design of reinforced concrete in contact with native soils should consider the site 
corrosion potential in accordance with Bridge Design Specifications (BDS) Section 
8.22 (July 2000): 
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• For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and 
mix design for protection of reinforcement against corrosion due to 
chlorides shall be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 
0.40; 

o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
o Minimum concrete cover for precast piles is 2 inches, and Mineral 

admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

• For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
o The minimum cementitious material content shall be 658 pounds 

per cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

 
For cellular concrete in contact with native soils (first lift, or at least 1 ft), we 
recommend use of Type V cement. 
 
4.3 Scour Evaluation 
 
The walls are not located in a significant flood/drainage or river channel.  Bolsa 
Chica Channel is a minimum of 100 feet from the walls and is contained in a 
concrete box culvert or a rip rap lined channel.  Surface runoff is by sheet flow and 
will be collected and conveyed off-site with storm drains.  Therefore, scour 
potential is not significant.   
 
4.4 Foundation Recommendations 
 
4.4.1 Cellular Concrete Embankment and Walls 
 
4.4.1.1 General 
 
The subsurface soils have inadequate bearing capacity to support conventional 
Mechanically Stabilized Embankment (MSE) walls of this maximum height (up to 
29 feet), and significant long-term settlements would be expected for conventional 
embankment in fill areas.   
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For example, a 28 ft high wall with foundation elevation of El. 22.5 ft (RW3320) 
would be within 4 feet of Layer No. 2, and would require a minimum MSE base 
width of 0.7*28=20 ft.  Since Layer 2 is within less than one foundation width of 
the base, bearing capacity is controlled primarily by this layer.  Foundation 
pressure would be about 4 ksf (Bridge Design Aids 3-1, April 2002), and allowable 
bearing capacity with factor of safety of 2 is 2.5 ksf.  Therefore, for conventional 
MSE there is inadequate factor of safety against bearing failure. 
 
Near Station “E” 3320+50 the average grade increase above existing grades is 
about 8 feet over 59 ft width, and an estimated 4 to 6 inches of total settlement 
could occur, of which 2 to 3 inches would be long term consolidation settlement 
occurring over a period of 12 to 24 months. 
 
To mitigate the inadequate bearing capacity and high long-term settlement, the 
walls and embankments will be constructed using low density cellular concrete, a 
mixture of hydraulic cement, water, and preformed foam, with cast unit weights 
typically ranging from 30 to 40 pcf, and compressive strengths typically ranging 
from 40 to 120 psi.  The ACI guide for this material (ACI 523.1R-06) is included in 
Appendix C for reference.  The materials are batched on site and poured in lifts.  
Vertical facing consisting of precast panels may be used as the temporary 
formwork and permanent facing for vertical walls, with aesthetic treatment identical 
to MSE walls. 
 
Lightweight cellular concrete fills have the following advantages: 
 

• Greatly reduced foundation pressures (maximum 1.2 ksf versus more than 
4 ksf for conventional MSE walls 29 feet high), allowing construction on 
soils with lower bearing capacity without ground improvement; 

• Greatly reduced settlement magnitude, since excavation of existing soils will 
result in zero net load increase and the lightweight fill settlement will be only 
a small amount of recompression; 

• Greatly reduced time rate of consolidation at this site, since net loading is 
zero the lightweight fill loading is overconsolidated; 

• No lateral earth pressures are exerted by the lightweight fills, other than the 
temporary fluid pressure during placement and prior to set of each lift; 

• The low weight of the fill decreases the gravitational forces and improves 
the global (slope) stability of the embankment; 

• The material is batched on truck mounted plants on site, and can be 
pumped to the point of placement rather than hauled in trucks like 
conventional backfill, and no compaction of backfill is required; and 



Foundation Report April 20, 2009 
Precast Walls with Lightweight Fill RW3319 & RW3320 Page 16 
West County Connectors Project, 405/22 HOV Segment 
Parsons Transportation  
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 3319_3320\Final Report\Retaining Wall 3319_3320 FR_final.doc 

• The fill can be readily poured around utilities or other elements in the 
backfill, or placed behind bridge abutments. 

 
The wall facing will be 5 ft square precast concrete panels similar to Mechanically 
Stabilized Embankment (MSE) walls, anchored into the cellular concrete with 
threaded steel studs.  Panels will be placed on leveling pads, and backfilled with 
cellular concrete in lifts of about 2.5 feet.  Each lift will be allowed to set at least 24 
hours, or until adequate strength is achieved, before proceeding the next lift.  The 
panels will be temporarily braced to resist the fluid pressure of each lift.  After 
setting, the cellular concrete exerts no earth pressure.  Additional panels, cellular 
concrete and threaded studs will be placed as the wall / embankment is built from 
the bottom up creating a continuous monolithic mass of lightweight cellular 
concrete.  The typical sections are shown on the General Plans in Figures 3 (A-D). 
 
4.4.1.2 Loads 
 
The finished embankment will have 3 basic layers.  Foundation loads were based 
on these layers and unit weights as follows: 
 

• Layer 1: 2 feet of Concrete (paving/slab, etc.), unit weight=150 pcf; 

• Layer 2: 3 feet of Cellular Concrete, 42 pcf, 120 psi strength;  

• Layer 3: Cellular Concrete, Wall Height minus 5 ft, 30 pcf, 60 psi strength. 

 
Summing layer weights, the dead load at the base of the embankment (for walls 
higher than 5 feet) may be estimated by: 
 

Qtotal (psf)  = 2(150) + 3(42) + 30 (H-5) 
      =276+30H, where H= wall height in feet 

 
For the maximum height of 29 feet, gross foundation pressure is 1146 psf, or 
about 9.2 feet of equivalent soil.  The wall foundation will be excavated below 
existing grades.  The removal of soil will cause unloading at the foundation level, 
and the net load at foundation level is the pressure due to lightweight fill minus the 
overburden pressure of the soil removed.  Existing soil unit weight is taken as 
125 pcf, so net pressure is: 
 
 Qnet (psf) = Qtotal – 125D = 276+30H-125D 
 
Wall RW3319 has grade increases along the wall layout line of up to about 16 feet.  
The wall is above an existing retaining wall.  Overexcavation is recommended to a 
depth such that net pressure increase (Qnet) is zero, to avoid any loading on the 
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existing wall as well as eliminating any long-term settlements.  The depth below 
original grade for zero pressure increase (Qnet =0) is: 
 
 D = 2.2 + 0.24H = 2.2 + 0.24 (D+ΔH) 
 
Rearranging and solving for overexcavation depth D versus grade increase above 
existing grade ΔH: 

 
D = 2.9 + 0.3 ΔH 

 
For RW3319 the recommended depth of foundation overexcavation versus grade 
increase along the layout line for zero load increase is: 
 

ΔH (ft) 4 8 12 14 16 
D (feet) 4 5 6.5 7 7.5 

 
In summary, for RW3319: for grade increase of 8 feet or less minimum excavation 
depth is 5 feet, for up to 16 feet of grade increase excavation depth is 7 feet. 
 
Wall RW3320 is in sufficient depth of cut that the net load increase will be zero 
without a specified overexcavation requirement.  A typical section showing the 
existing and proposed grades, existing retaining wall, and excavation depths is 
shown in Figure 8. 
 
For dynamic seismic lateral loads, the inertia force is the design acceleration 
coefficient times the weight, applied at the vertical center of gravity of the 
embankment. 
  
4.4.2 Allowable Net Bearing Pressure and Minimum Embedment 
 
Lowest foundation level (occurring for the highest walls) is within about 3.5 to 
7.5 feet of Layer No. 2 (Table 1) which is saturated clay with recommended design 
undrained shear strength of 1 ksf.  Due to large width of the embankment, bearing 
capacity is controlled by Layer No. 2.  Ultimate bearing capacity (using Brinch-
Hansen’s method) is about 5 times the undrained shear strength, or 5 ksf.  
Calculations are provided in Appendix D-2.  Allowable bearing capacity with a 
factor of safety of 3 for static conditions is 1.7 ksf.  For seismic loading, the 
bearing capacity factor of safety may be taken as 75% of the static value, or 2.25, 
resulting in a seismic allowable bearing capacity of 2.2 ksf.  Walls at higher 
elevation will have somewhat higher bearing capacity due to presence of fill above 
Layer No. 2. 
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The walls are supported on sloping ground.  For RW3319 on an existing slope in a 
fill area, we recommend top-of-leveling pad embedment below original grade per 
Section 4.4.1.2 to provide zero load increase, with minimum of 5 feet to provide 
protection against undermining from potential erosion.  For RW3320 on a 
proposed cut slope, we recommend minimum embedment of 5 feet below the 
finished grade to provide protection against undermining from potential erosion. 
 
 
4.4.3 Settlement Magnitude 
 
4.4.3.1 Settlements under the Embankment 
 
The lightweight fill embankment will cause no increase in load from the existing 
conditions (see Section 4.4.1.2).  As such, the settlement magnitude will be small 
and include only recompression of any heave due to excavation.  We estimate that 
total settlements will be no more than 1 inch in the center of large embankments, 
and no more than ½ inch near the periphery of the embankments, including 
adjacent to the bridge abutment. 
 
To verify the predicted settlements, we recommend settlement monitoring by 
installing a minimum of 2 settlement plates.  We recommend installing 1 
settlement plate in the center of embankment just behind the bridge abutment 
footing, and one settlement plate 10 feet inside the layout line of RW3319 near 
Station “E” 3321+00.  Suggested locations and a typical detail for a settlement 
plate are shown in Figures 9A and 9B.  The plates should be placed on sand 
bedding and the plate elevation surveyed after subgrade is prepared and before 
any fill is placed.  Incremental sections of steel rods and PVC sleeve should be 
placed as the fill is being raised.  The top of the plate or existing section of rod 
should be surveyed immediately prior to installing a new section of rod, and the 
top of the new rod should be surveyed immediately after it is attached.  In addition, 
each time the plate is surveyed the elevation of the surrounding fill should be 
surveyed.  The plate should be surveyed daily as the fill is placed and twice weekly 
thereafter for 30-days.   GDC should review settlement data to confirm settlement 
has leveled off prior to construction of pavement and approach slab. 
 
Lightweight cellular concrete may be placed after the abutment and pile 
foundations, since settlements of less than ½ inch are predicted and potential 
downdrag loads are expected to be negligible.  
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4.4.3.2 Settlements at the Bridge Abutment 
 
Settlements at the back of the bridge abutment footing are estimated at ½ inch or 
less.  Since the pile supported footing will settle less than the adjacent 
embankment, it is recommended that a continuous vertical joint in the lightweight 
fill be provided at the back edge of the bridge footing. 
 
 
4.4.3.3 Settlements of Pavements 
 
No pavements are proposed adjacent to the embankment; therefore, settlement of 
pavements is not an issue. 
 
4.4.4 Lateral Resistance 
 
In general, resistance to lateral loads is provided by a combination of frictional or 
adhesive sliding resistance at the cellular concrete-soil interface and passive soil 
resistance on the side of the embedded portion of the panels. For the cellular 
concrete embankment passive resistance will be much smaller than base 
resistance and should be ignored for design.  Soils along the base of the cellular 
concrete are very stiff to hard clays. Based on NAVFAC DM7.02, the adhesion at 
the soil/cellular concrete interface for sliding resistance may be taken as 0.9 ksf.   
 
4.4.5 Seismic Overturning and Bearing Capacity 
 
For seismic overturning analysis of the 59 ft wide embankment, we recommend 
using a horizontal acceleration coefficient of 0.5.  The horizontal inertia force equal 
to 0.5 times the weight should be applied at the center of gravity of the mass.  
Overturning stability is considered adequate if the base resultant falls within the 
middle 1/3 of the embankment.  The maximum equivalent bearing pressure 
(weight per foot divided by equivalent foundation width [width minus 2 times 
eccentricity] should not exceed 2.2 ksf for seismic conditions. 
 
4.4.6 Keying and Benching 
 
We recommend that the walls be constructed with a level keyway behind the 
panels.  Minimum key width (W) versus wall height (H) is recommended as follows: 
 

• W = 8 feet (H<12 ft) 
• W= 12 feet (H=12-20 ft) 
• W=15 feet (H>20 ft) 
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The lightweight fill should be benched into the existing embankment at a 2h:1v 
gradient.  Benches should have a minimum width of 6 feet (3 feet vertical) and a 
maximum width of 10 feet (5 feet vertical).  The recommended keying and 
benching are illustrated in Figure 8. 
 
 
4.4.7 Subgrade Preparation 
 
Prior to placing panels and lightweight fill, the embankment area should be cleared 
of existing pavements and excavated / benched to foundation level.  The lowest 
foundation levels may be within several feet of the water table, and zones of 
capillary moisture or softened soils may be encountered.  The foundation area 
should be proof-rolled with loaded heavy non-vibratory equipment under 
geotechnical observation by GDC.  Vibratory equipment should not be allowed as it 
may disturb the subgrade and bring up the groundwater.  Any areas of soft, wet, or 
other unsuitable materials should be removed replaced or stabilized to the limits 
and in a manner recommended by GDC.  Soft or wet subgrade may require 
overexcavation of 12 inches and placement of biaxial geogrid (Tensar BX1200 or 
equal) and 12 inches of crushed rock. 
 
After successful proof-rolling, the base of excavation should be scarified, brought 
to near optimum moisture content, and recompacted to 90% as determined by 
ASTM D 1557-91.  We recommend that all foundation excavations be observed by 
GDC to confirm foundation conditions and proper subgrade preparation prior to 
placing the first lift of cellular concrete backfill.  Any soils disturbed by construction 
activities or weather should be excavated and recompacted as directed by GDC.  
Cellular concrete may be placed directly on the approved subgrade. 
 
4.4.8 Cellular Concrete Backfill 
 
Cellular concrete shall be placed in lifts not to exceed 2.5 feet, and subsequent lifts 
shall not be placed for at least 24 hours or until the specified strength has been 
obtained, in accordance with the plans and specifications. 
 
4.4.9 Wall Drainage 
 
The surface of the cellular concrete will be waterproofed with an impervious 
membrane.  A layer of treated permeable material will be placed below the 
pavement and above the waterproofing layer to collect any water permeating the 
joints in concrete pavements, and conveyed to drains discharging to the base of 
the wall.  Since the wall is above the water table and there are no upslope areas 
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adjacent to the walls, no underdrain system is necessary for collection of 
groundwater. 
 
4.5 Slope Stability Analyses 
 
We analyzed the static and seismic global embankment stability using the 
computer program PCSTABL5M (Purdue University).  The soil profile used in our 
analysis is shown in Table 1.  Since the residual undrained shear strength of any 
shallow liquefiable layers is higher than the undrained shear strength of Layer No. 
2, the Layer 2 undrained shear strength controls the stability.  For cellular concrete 
fill, we modeled the embankment material as a cohesive soil with unconfined 
compressive strength of 40 psi, or undrained shear strength of 20 psi (2.8 ksf). 
 
For pseudo-static analyses we used an acceleration coefficient of Kh = 1/3 of the 
PGA, or Kh=0.17.  Block, random, and circular failure surfaces were evaluated.  
The results (Appendix D-5) indicate static and seismic factors of safety in excess of 
1.5 and 1.1, respectively.  Therefore, the static and seismic stability are considered 
adequate. 
 
4.6 Construction Considerations 
 
4.6.1 Construction Advisories 
 
• Construction of the wall is on an active freeway, and numerous transportation 

facilities, utilities, and other improvements are present.  Construction staging 
and maintenance of existing traffic should be considered; 

• Limited space is available for ingress/egress of equipment and construction 
operations; 

• The lowest foundation subgrade is near the water table and soils with elevated 
moisture may be encountered, requiring stabilization with geogrid and rock; 

• The foundation area must be proof-rolled with heavy equipment, but vibratory 
equipment should not be allowed below El. +25 feet due to shallow 
groundwater; 

• Wall construction will need to be coordinated with Abutment 4 construction for 
the 405-22 Connector Separation. 

 
4.6.2  Excavation  
 
All earthwork and grading should be performed in accordance with Section 19 of 
Caltrans Standard Specifications.  Excavated soils will consist mainly of shallow 
existing fill and native alluvium.  Soils should be excavatable with moderate effort 
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using heavy-duty grading equipment. During earthwork operations, the contractor 
should control the flow of water through the work area and maintain a dry 
excavation.  No surcharge loads, such as the weight of heavy equipment should be 
placed within 1.5 m (or height of excavation, whichever is greater) of the top of 
unsupported excavations. Care should be taken during excavation to avoid 
removing support for any existing improvements, such as foundations, pavements, 
or buried utilities.  Excavation safety is the responsibility of the contractor, and 
should comply with applicable OSHA guidelines. 
 
 
4.6.3  Buried Utilities 
 
Buried and overhead utilities are present in the project area.  The contractor 
should research utility locations and take the necessary precautions to 
protect-in-place or relocate utilities prior to grading.  If any utilities conflict with the 
wall construction, they should be shown on the plans and protected or relocated as 
necessary.  
 
4.6.4  Remnants of Previous Construction  
 
Construction of this improvement project will require the removal of existing 
facilities, including structures, v-ditches, pavements, fencing, walls, asphalt, 
concrete, buried utilities, and other improvements. 
 
4.6.5 Hazardous Waste Considerations 
 
Environmental investigation was not within the scope of our work; however, we did 
not observe any evidence of contamination of subsurface materials in our borings 
and along the alignment.  Nonetheless, contaminated soils and / or groundwater 
may be present at the site.  If encountered during construction, the owner should 
be notified and appropriate methods of handling and disposal should be used. 
 
4.6.6 Differing Site Conditions 
 
Our characterization of the site is based on the results of our field explorations, 
geologic analyses of cross-sections, and interpolation between exploration 
locations.  All cuts, excavations, and foundation areas should be observed 
continuously during construction are consistent with the recommendations used in 
the design. If field conditions during construction appear to be different than is 
indicated in this report, we should be notified immediately so that we may assess 
the impact of such conditions on our recommendations.  
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5.0 LIMITATIONS 
 
This report, exploration logs, and other materials resulting from Group Delta’s 
efforts were prepared exclusively for use in designing the proposed project. The 
report is not intended to be suitable for reuse on extensions, or modifications of 
the project, or for use on any other development, as it may not contain sufficient or 
appropriate information for such uses.  If this report or portions of this report is 
provided to contractors or included in specifications, it should be understood that 
it is provided for information only. 
 
Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of 
care and skill ordinarily exercised under similar circumstances by reputable 
geotechnical engineers practicing in this area.  No other representation, either 
expressed or implied, is included in our report.  This report is subject to revision. 
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TABLE 1
GENERALIZED SOIL PROFILE AND 

SUMMARY OF ENGINEERING PROPERTIES
RW3319 RW3320

Peak 
Cohesion

c' (psf)

Peak 
Friction 
Angle
φ' (deg)

Ultimate 
Cohesion

c' (psf)

Ultimate 
Friction 
Angle
φ' (deg)

Modulus
E (ksf)

Cc/(1+e0) Cr/(1+e0) OCR
Cv

(ft2/day)

1
Very Stiff to Hard 
Sandy Clay / Silt

(CL, ML)
Above +19

(-)#200=8 to 86% (avg 51%)
LL=26 to 47 (avg 33)
PL=14 to 20 (avg 19)
PI=11 to 27 (avg 15) 

ωN=4 to 32% (avg 19%)
γ=125 pcf (average)

Borings:
9 to 43
(avg 25)

CPT:
16 to 30#

400 30 250 30 2,500 - - 0.018 7
Over 

Consolidated:
2.3

2
Firm to Stiff Sandy 

Clay (CL)
+19 to +4

(-)#200=26 to 86% (avg 58%)
LL=33 to 39 (avg 36)
PL=19 to 21 (avg 20)
PI=12 to 19 (avg 16)

ωN=18 to 46% (avg 28%)
γ=120 pcf (average)

Borings:
3 to 50
(avg 15)

250 28 100 28 1,000 - 0.17 0.016

2.5 at 
Freeway

1.0 below 
Abuts

Normally 
Consolidated:

0.33
Over 

Consolidated:
2.1

3

Very Stiff Clay, Sandy 
Clay, Silty Clay and 
Sandy to Clayey Silt 

(CL, ML)

+4 to -13

(-)#200=11 to 97% (avg 63%)
LL=29
PL=19
PI=10

ωN=19 to 44% (avg 29%)
γ=120 pcf (average)

Borings:
12 to 50+
(avg 32)

CPT:
Avg 18#

- - - - 2,000 - - 0.019 >3
Over 

Consolidated:
3.3

4

Dense to Very dense 
Silty Sand, Sandy Silt, 

Sand and Stiff to 
Hard Clayey Silt and 
Clay (SM, ML, SP & 

CL, ML)

-13 to -30
(-)#200=2 to 86% (avg 35%)
ωN=15 to 40% (avg 25%)
γ=125 pcf (average)

Borings:
19 to 50+
(avg 50+)

CPT:
Avg 30#

- - - - - 1,000 - - - -

5 clay
Very Stiff to Hard Clay 

and Silt (CL, ML)

Borings: 21 
to 50+     
(Avg 44)    

- - - - 3,000 - - 0.017 >2
Over 

Consolidated:
3.3

5 sand
Dense to Very Dense 
Sand and Silty Sand 

(SP, SM)

Borings: 21 
to 50+     
(Avg 44)    

CPT:      
(Avg 42)#     

0 38 - - - 3,000 - - - -

** Average values based on CPT-08-003, 006, and 008 (For detailed layer elevations from each CPT refer Page 2 of 2 of Table 1 ).
# CPT N-Values are based on available correlations (Robertson et al., 1983) -see Appendix A

* Average values from the overall project were used

Undrained 
Shear 

Strength*
(psf)

Compressibility Parameters*Drained Shear Strength Parameters*

Layer No. Soil Type* El. (feet)** Index Properties*

Below -30

SPT 
N-Value*
(blow/ft)

(-200)=27 to 96% (avg 60%)
LL=31
PL=15
PI=16

wN=17 to 45% (avg 28%)
γ=125 pcf (average)
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TABLE 1
GENERALIZED SOIL PROFILE

(Layer Elevations)
RW3319 and RW3320

Depth Elev. Thick Depth Elev. Thick Depth Elev. Thick

Top 0 28 0 42.0 0 49.0

Bot 9 19 24 18.0 34 15.0

Top 9 19 24 18.0 34 15.0

Bot 20 8 38 4.0 45 4.0

Top 20 8 38 4.0 45 4.0

Bot 41 -13 55 -13.0 62 -13.0

Top 41 -13 55 -13.0 62 -13.0

Bot 50 -22 73 -31.0 79 -30.0

Top 50 -22 73 -31.0 79 -30.0

Bot 74 -46 88 -46.0 99 -50.0

Top 74 -46 88 -46.0 99 -50.0

Bot

24.0

9.0

11.0

21.0

9.0

5-2

2

3 17.0

18.0

15.0

14.0

1 34.0

4

5-1

24.0

11.0

17.0

17.0

20.0

Layer
No.

Top/
Bot

CPTs

27.9 42 49

CPT-08-003 CPT-08-006 CPT-08-008
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TABLE 2
SUMMARY OF NEARBY FAULTS AND SEISMICITY

Dist (km) PBA PGA

Newport-Inglewood Strike Slip 7.00 5.00 0.52 0.42

Los Alamitos Reverse 6.00 1.60 0.60 0.50

San Joaquin Hills Blind Thrust 7.00 13.70 0.36 0.34

Puente Hills Blind Thrust 7.25 18.20 0.32 0.32

LOCATION

Lat. 33.7741 
Lon. 118.0441

Middle RW3319 & 3320

Fault Name Fault Type Mw
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TABLE 3
SUMMARY OF LIQUEFACTION ANALYSES

RW3319 RW3320

CPT
Design Ground Water 

Elevation (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total 

Settlement (in)
CPT-08-003 16 0.26 0.00 0.26
CPT-08-006 16 0.00 0.00 0.00
CPT-08-008 16 0.02 0.02 0.04

Min 0.00
Max 0.26

Average 0.10

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)
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Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

medium stiff, wet, dark brown
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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HOR. 1" = 20’
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Sandy Lean Clay (CL) to Sandy Silt (ML)
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stiff, moist

Sandy Silt/Silty Sand (ML/SM)

very dense/hard, gray

lens of Lean Clay with Sand (CL), very stiff, wet

Silt (ML)

dense/hard, wet, gray

Sandy Silt (ML)

dense, wet, gray olive, fine grained

Groundwater not measured.
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BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:
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the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

medium to stiff, wet
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55E0077

20.80-20.89

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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Notes :

SOIL LEGEND

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers in rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 

Tip Bearing (tsf)

100 200 300
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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See LOTB 2

3316+00 3317+00

GWS

PP

PP

PP

UW

UW

UW

4/11/2008

14

3

14

5

25

18

39

50

54

26

32

27

35

24

80/10"

67

89/10"

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

4/11/2008

PI

PA

PI

UW

PI

PP

PP

UW

UW

UW

M

M

DS

M

M

M

M

M

M

M

M

M

M

M

M

M

M

PA

PP

M

PP

PA

PP

PP

PA

PP

PA

PP

PA

PP

PA

PA

UW

4" Asphalt Concrete (AC)

8" Aggregate Base (AB)

Lean Clay with Sand (CL)

Lean Clay (CL)

Sandy Lean Clay (CL)

Silty Lean Clay with Sand (CL)

very stiff, wet, dark brown

Lean Clay (CL)

stiff to very stiff, wet, dark brown

Silty Clay (CL)

very stiff, wet, olive brown, fine grained

Sandy Silt (ML)

hard/dense, wet, dark brown

Silty Clay (CL)

very stiff, wet, olive gray

 yellow-gray, with some pieces of siltstone

Sandy Lean Clay (CL)

very stiff, wet, gray

white-gray

Sandy Clay (CL)

clay and silt

Clayey Silt/Silty Clay with Sand (ML/CL)

hard, wet, gray

Clayey Sand (SC)

very dense, wet, dark gray, fine grained

Boring terminated at El. -77.4 ft.

R-08-012

2.4

4.9"

UW

24.1’

stiff to very stiff, moist-wet, dark brown, 

medium grained, mica flecks

stiff to very stiff, wet, fine to 

"E" Line

E
L

E
V

A
T

I
O

N
 (

F
T

.)

HOR. 1" = 20’

VER. 1" = 10’

PROFILE

hard, wet, dark brown-gray, with 2" thick lenses of

3318+003315+00

mica flecks

13.9’ Lt Sta 3315+99

El. 15.1 ft.

Groundwater encountered at

El. 15.1’
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Approx. Existing Grade 

Along "E" Line
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-30

-40
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0

-60

-70

-80

BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

ROUTE 22 EB

RW3320

S405-E22 CONNECTOR SEPARATION

R-08-012

CPT-08-008

CPT-08-006

R-08-004

CPT-08-003

10
1 2 3

4 14+30.00

10
1 2

12+85

"SB405" LINE

"B
C
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E

ROUTE 405 SB

3315

6

7

8
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3320

1 2 3 4

3325

6
7 8 9

315
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8

9
320 1 2

3
4

325
6

7
8
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15

6
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8

9

20

1 2

To Orange

To San Diego

4.9"

4.9"
"E" LINE

PLAN

1" = 100’

1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

medium stiff, wet, dark brown

PLATE 6�



             

HOR. 1" = 20’

VER. 1" = 10’

PROFILE

STATION NO. ALONG "E" LINE

3318+00 3319+00

See LOTB 1
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See LOTB 3

Approx. Existing Grade 

Along "E" Line

OCTA

PARSONS

BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

ROUTE 22 EB

S405-E22 CONNECTOR SEPARATION

R-08-012

CPT-08-008

CPT-08-006

R-08-004

CPT-08-003
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This LOTB sheet was prepared in accordance with the 

Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)
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HOR. 1" = 20’

VER. 1" = 10’

PROFILE

STATION NO. ALONG "E" LINE

3324+00 3325+00 3326+00 3327+00 3328+00

UW

UW

UW

55

30

22

7

19

13

22

21

65

19

48

33

2.4

1.4

2.4

1.4

2.4
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4/24/2008

PI
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M

M

M

M

M

M

M

PA

PP
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M

PA

PP

PP

PA

PA

PP

PA

8.25" Concrete Pavement (PCC)

4.75" Concrete Treated Base

3" Aggregate Base (AB) and 9" Sand (SP)

Sandy Lean Clay (CL) to Sandy Silt (ML)

dense/hard, moist, brown to gray, fine grained

stiff, moist, olive brown to olive gray, fine grained

stiff, moist

Sandy Silt/Silty Sand (ML/SM)

very dense/hard, gray

lens of Lean Clay with Sand (CL), very stiff, wet

Silt (ML)

dense/hard, wet, gray

Sandy Silt (ML)

dense, wet, gray olive, fine grained

Groundwater not measured.

R-08-004

Interbedded Lean Clay (CL) & Sandy Lean Clay (CL)

 

lens of Silty Sand (SM) @ El. 15.83’

stiff to very stiff
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CPT-08-003 (CONTINUED)

OCTA

PARSONS

BENCHMARK:

Vertical control is the Orange County Surveyor 

benchmark 1A-144-04. Set in the Southwesterly 

corner of a 4.4ft by 4.4 ft concrete catch basin. 

Monument is located in the northeasterly corner of 

the intersection of Seal Beach Blvd. and St. Cloud 

Drive, 44 ft easterly of the centerline of Seal 

Beach Blvd. and 58 ft notherly of the centerline of 

St. Cloud Dr. monument is set level with the 

sidewalk. Benchmark elevation is 15.370. 

Notes:

ROUTE 22 EB

S405-E22 CONNECTOR SEPARATION
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PLAN
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1) This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, and 

Presentation Manual (June 2007)

2) See notes on LOTB 4 for additional description of 

samplers, hammer, blowcounts etc.

medium to stiff, wet
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20.82-20.89

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
ti

o
n

 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o
c
a
t
i
o
n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o
c
a
t
i
o
n
 

Top Hole El.

Boring Date

Friction Ratio (%)

0246

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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SOIL LEGEND

1) 2.4" samples were taken using a 3.0" O.D. 2.42" I.D. 

California Modified Sampler. A factor of 0.67 may be 

applied to California Modified Sample blow counts to 

estimate SPT equivalent blow count.

2) A rope and cat-head hammer system consisting of a 

hammer weight of 140 lbs. falling a distance of 30" 

was used to advance the drive samplers in rotary 

borings.

3) For drive sample blow counts the following 

convention is used:

38 = 38 blows required to produce 12" penetration 

after the initial 6" seating

80/9" = 80 blows required to produce 9" penetration 

after the initial 6" seating

REF/2" = 50 blows produced 2" penetration during the 

initial 6" interval 

Tip Bearing (tsf)

100 200 300

PLATE 9�



REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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APPENDIX A 

FIELD INVESTIGATION 
 
A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) rotary wash soil borings and three (3) 
Cone Penetration Tests (CPTs) during the period of March 27th to April 24th, 2008.  
The borings were performed to depths of 61.5 feet to 137 feet below ground surface 
(bgs) and the CPTs were performed to depths of roughly 150 feet bgs.  The CPT 
and boring locations were selected such that representative profiles of the site 
subsurface conditions could be developed at the subject retaining wall.  Locations of 
the borings and CPTs are presented in Figure 2a through 2b of the main report.  
The subsurface exploration program including location and depth of borings and 
CPTs is summarized in Table A-1. 

The rotary wash borings and CPTs were performed from the freeway lanes and 
shoulders of SR-22/I-405.  All of the exploration locations were within the Caltrans 
Right-of-Way (ROW).   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. 

The exploration methods are described in the following sections.  Rotary wash 
boring and CPT logs from the current exploration program are presented in Figures 
A-2a through A-5e and A-6a through A-8e, respectively.   

 
A.2 Soil Drilling and Sampling 

A total of four (4) rotary wash soil borings (R-08-004, R-08-005, R-08-011, and R-
08-012) were drilled and sampled using a truck mounted Mayhew 1000 drill rig 
during this project.  The Mayhew 1000 used a 4.875-inch drill bit in conjunction with 
bentonite slurry to drill to desired depths.  C & L Drilling, Inc. of La Habra, California 
drilled and sampled the soil borings as a subcontractor to GDC.  

All borings were performed under the continuous technical supervision of a GDC 
field engineer, who visually inspected the soil samples, maintained detailed logs of 
the borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 
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as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A key for 
soil classification and boring log legend are presented in Figures A-1a and A-1b, 
respectively.  The soil boring logs are presented in Figures A-2a through A-5e.     

Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

 
At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using a downhole hammer.  SPT blow counts are often used as an index 
of the relative density and resistance of the sampled materials.  The number of 
blows to drive the sampler each 6-inch increment into the soil was recorded on the 
boring logs and it was used to estimate relative soil density or consistency.  For 
purposes of estimating relative densities or consistency, California drive sampler 
blow counts can be approximately converted to equivalent SPT blow counts by 
multiplying the field blow counts by a factor of 0.67 to correct for larger sampler 
end-area if driven with a 140-lb/30-in hammer.  Drive sample blow counts and 
corresponding density/consistency classifications are presented on the boring logs.  
At the completion of drilling, groundwater was measured using a well sounder.  
 
The soil borings were abandoned by backfilling the borehole with cement grout mix 
as needed to the ground surface.  In paved areas, the upper 0.75 ft of the borehole 
was filled with either asphalt patch or quickset cement. 
 
Rotary wash boring drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California. for hazardous waste testing.  Laboratory tests included 
California Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics 
(EPA Method 8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The 
drums were then transported to an appropriate disposal area by Environmental 
Recovery Services, Inc. of Gardena, California based on the test results. 
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Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 
 
A.3 Cone Penetration Tests 

A total of three (3) CPT soundings (CPT-08-003, CPT-08-006, and CPT-08-008), 
were performed during this project to depths of roughly 150 feet bgs.  Kehoe 
Testing and Engineering, Inc. of Long Beach, California, performed the CPT 
soundings as a subcontractor to GDC.   

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig.  The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U).  These measured values are then used to estimate 
the type and engineering properties of soils being penetrated using relationships 
between qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-6a through A-8e.  Soil 
behavior type and other interpretations of the CPT data provided by Kehoe are in 
our files.   

At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed. 

 
 
 
 
 
 



Foundation Report – PCLW Retaining Walls RW3319 & RW3320  
SR-22 West County HOV Connectors Segment Page A-4 
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 3319_3320\Appendices\Appendix A RW3319_3320.doc  

A.4 List of Attached Tables and Figures 
 
The following tables and figures are attached and complete this appendix: 
 
List of Tables 
 
Table A-1   Summary of Field Explorations 
 
List of Figures  
 
Figure A-1a   Key for Soil Classification 
Figure A-1b   Boring Legend 
Figures A-2a to A-5e  Soil Boring Logs  
Figures A-6a to A-8e  Cone Penetration Test Results 
 
 
 
 
 
 
 
 
 
 
 
 

 



TABLE A-1
SUMMARY OF TEST EXPLORATIONS

RW3319 RW 3320
SR-22 WEST ORANGE COUNTY CONNECTORS PROJECT

Exploration No.
Approximate 

Exploration Station 
and Offset (ft) 1

Date Performed Exploration Type
Exploration 

Elevation (ft) 2
Total 

Depth (ft)
Plan 

Figure No.
Appendix 
Figure No.

Depth to 
Groundwater (ft)

Groundwater 
Elevation (ft)

Notes

CPT-08-003
"E" 3328+30         

43 L               
4/1/2008 CPT 27.74 150.0 L-7 A-6a to A-6e

Hole obstructed at 
10' (dry)

NA GW is below Elev. 17.9 feet

CPT-08-006
"E" 3321+24         

27 L
3/31/2008 CPT 42.13 150.3 L-6 A-7a to A-7e

Hole obstructed at 
20' (dry)

NA GW is below Elev. 22 feet

CPT-08-008
"E"3319+10         

21 R
4/1/2008 CPT 48.39 150.2 L-6 A-8a to A-8e

Hole obstructed at 
34' (dry)

NA GW is below Elev. 15 feet

R-08-004
"E" 3324+98         

0.3 R
4/24/2008 R 31.21 61.5 L-7 A-2a to A-2c NA NA

R-08-005
1324+48            

63 R
3/27/2008 R 27.83 137.0 L-7 A-3a to A-3f NA NA

R-08-011
1316+25            

20 L
4/15/2008 R 29.54 121.5 L-6 A-4a to A-4e NA NA

R-08-012
 1315+94           

196 L
4/11/2008 R 24.10 101.5 L-6 A-5a to A-5e 9 15.1

Notes:

2. Elevations based upon January 2009 survey

NA = Not Available
NE = Not encountered

CPT = Cone Penetration Test
R = Rotary Wash Boring

1. Stationing relative to SR-22 "H" line except where otherwise noted. Right and left offsets defined by looking along SR-22 centerline in direction of increasing station.

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\Reports\PCLW RW 3319_3320\Appendices\Appendix A\Table A1 Summary of Explorations RW 3319_3320 (Post Survey).xls



KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

 SECONDARY DIVISIONS

COARSE GRAINED SOILS
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HIGHLY ORGANIC SOILS

SILTS AND CLAYS              
(Liquid Limit less than 50)   

SILTS AND CLAYS              
(Liquid Limit 50 or more)   

CLEAN  SAND        
(Less than 5% fines)

"DIRTY" SAND      
(More than 12% fines)
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SAND          
(% SAND  >.          
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PRIMARY DIVISIONS

CLEAN GRAVEL     
(Less than 5% fines)

"DIRTY" GRAVEL   
(More than 12% fines)

PLASTICITY CHART
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Group Delta Consultants, Inc. FIGURE A-1a



GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction

B1

R2

S3

3/27/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME
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FIGURE  A-1b
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4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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66

66

27

66

CR
 RV

DS

29:12

4.5+

4.5+

1.0

117.1

100.5

16

16

22

24

31

8.25" Concrete Pavement (PCC)
4.75" Concrete Treated Base
3" Aggregate Base (AB)
9" Poorly Graded Sand (SP)
moist, red-yellow, fine grained
Sandy Lean Clay (CL)
firm, moist, dark brown, in chunks up to 1.5"
hard, dry, dark gray, fine grained

Sandy Silt (ML)
dense/hard, dry-moist, brown, fine grained, trace of clay

Lean Clay (CL)
stiff, moist, olive brown

pocket penetrometer = 1.0-1.25
Silty Sand (SM)
medium dense, wet, light brown gray, fine grained with
occasional coarse grains and few fine gravel, with clay

Sandy Lean Clay (CL)
firm to stiff, wet, olive light brown, very fine grains barely
visible with some to trace of silt

Lean Clay (CL)
stiff, moist, gray olive brown

B1

R2

S3

R4

S5
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25
30

6
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2
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4
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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55

51

DS 1.25-1.5

1.5-2.2

2.0

4.5

91.1

92.3

105.2

31

29

30

32

22

Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay

R6

S7

R8

S9

R10

5
7
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2
5
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8
8
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2
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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86

56

4.5+109.6

32

19

26

Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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R12

S13
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8
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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4/24/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

CHECKED BY

55

60

65

70

PROJECT NUMBER

C. Scheyhing

SR-22 West Orange County Connectors

Hammer: 140 lbs., Drop: 30 in.

Mayhew 1000

Irvine, CA 92618

D
E

P
TH

 (f
ee

t)

GROUND ELEV (ft)DRILLING EQUIPMENT

NOTES

%
 P

A
S

S
IN

G
 #

20
0

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

-20

-25

-30

-35

-40

BORING

GROUP DELTA CONSULTANTS, INC.

61.5 31.21 N/A / na

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY
3  of  3

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY
Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-004

32 Mauchly, Suite BG
D

C
_L

O
G

_B
O

R
IN

G
_1

A 
 I-

43
6 

R
W

 3
31

9_
33

20
 B

O
R

IN
G

 L
O

G
S.

G
PJ

  G
D

C
LO

G
.G

D
T 

 0
2/

18
/0

9



63

53

18

65

RV

CN
 PA

PA

DS

29:9

32:13 4.5+108.3

98

16

19

26

27

29

8.5" Concrete Pavement (PCC)
8.5" Lean Concrete/slurry
6" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, gray, very fine grains and few coarse grains, rolls
very good thread

dark gray, very stiff to hard, with silt

Silty Sand (SM)
loose to medium dense, moist-wet, gray brown, fine
grained

Sandy Silty Clay (CL)
stiff, moist, brown gray, fine grained

Silty Sand (SM)
loose, wet, gray brown, fine grained with scattered
coarse grains

Silty Clay with Sand (CL)
stiff, moist, brown gray, fine grained
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION
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DESCRIPTION AND CLASSIFICATION
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3/27/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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24

97 46:20

39:20

1.25

1.5

97.6 26

41

31

Silty Sand (SM)
medium dense, wet, gray brown, fine grained with
scattered coarse grains and fine gravel of clay
cemented coarse sand
Lean Clay (CL)
stiff, wet-moist, gray brown

with very fine to coarse sand grains and some silt

Silt with Sand (ML)
dense/hard, moist, gray, trace of clay
harder drilling

R5
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7
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3
4
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4
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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3/27/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silt with Sand (ML)
dense/hard, moist, gray, trace of clay, slight to no
plasticity

Lean Clay with Sand (CL)
hard, wet, scattered fine grains

very stiff to hard
Torvane = 3.6 to 4.0 ksf
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C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray
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C & L Drilling Rotary Wash

LOG OF TEST BORING
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray, drill chatter at 100'

R10 50/5"

3/27/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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27

Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray

drill chatter

Boring terminated at 137 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.

S11 12
17
32

3/27/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION

PROJECT NAME
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FIGURE  A-3 f
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.

3/27/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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47
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33:14

34:18

0.5

1.0

96.9

94.6

19
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31

24

Asphalt Concrete (AC)
Aggregate Base (AB)
Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"

S1

R2

S3

R4

7
12
13

7
12
20

2
2
4

4
8
11

4/15/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION
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DESCRIPTION AND CLASSIFICATION
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4/15/2008

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.5

1.0
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93.2

97.9

46

30

28

25

33

Sandy Lean Clay (CL)
stiff, wet, olive brown, fine grained, with few fine gravel

Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers

with fine angular gravel in thin lense at 35', little to no
clay

Silty Clay with Sand (CL)
hard, moist, gray, rolls very poor thread, with some
gravel in lense at 40'

Clayey Silt (ML)
hard, moist, gray, no gravel

S5

R6

S7

R8

S9

4
5
5

5
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18

4
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16

11
15
32

10
20
30

4/15/2008

C & L Drilling Rotary Wash

LOG OF TEST BORING
SITE LOCATION

DRILLING METHOD

DESCRIPTION AND CLASSIFICATION
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7PA

31:16

3.5

3.5

83.9

114.8

35

15

17

Clayey Silt (ML)
hard, moist, gray, no gravel
Silt (ML)
very dense, moist, gray, trace to no clay

Well Graded Sand with Silt (SW-SM)
very dense, wet, gray-red-black-brown, fine to medium
grained

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains

R10

S11

R12

14
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36
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44

50/4"

27
28

50/5"
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C & L Drilling Rotary Wash

LOG OF TEST BORING
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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45

29102.4

17

24

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring terminated at 121.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4" Asphalt Concrete (AC)
8" Aggregate Base (AB)
Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, dark brown, fine to medium
grained, tiny flecks of mica

Lean Clay (CL)
firm, wet, dark brown

Sandy Lean Clay (CL)
stiff to very stiff, wet, fine to medium grained, tiny flecks
of mica

with some fine gravel

Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel
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R3
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4
5
9

1
1
2
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3
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel

Lean Clay (CL)
stiff to very stiff, wet, dark brown, with some silt

Silty Clay (CL)
very stiff, wet, olive brown, fine grained

Sandy Silt (ML)
hard/dense, wet, dark brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
very stiff, wet, olive gray, with scattered coarse grains

color changes to yellow-gray, with some pieces of
siltstone

Sandy Lean Clay (CL)
very stiff, wet, gray

with some white clay and some small pieces of
claystone gravel

color changes to white-gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Lean Clay (CL)
hard, wet, dark brown-gray, fine grained, with up to 2"
thick lenses of clay and silt

no recovery (no sand catcher in sampler)

Clayey Silt/Silty Clay with Sand (ML/CL)
hard, wet, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
very dense, wet, dark gray, fine grained

Boring terminated at 101.5 feet below ground surface
(bgs).
Groundwater encountered at 9.0 feet bgs.
Borehole backfilled with cement/bentonite grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-6a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                       CPT Date   : 04/01/2008 
    On Site Loc: HOV Connector                              Cone Used  : 30 ton 
    Job No.    : CPT-08-003                                 Water table ( feet ) : 9.84252 
    Tot. Unit Wt. (avg) : 120 pcf 
�----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       194.33        1.07        0.55        0.03              sand                  >90      >48    37   UNDEFINED 
     0.60     2       113.82        1.27        1.11        0.09       sand to silty sand           >90      >48    27   UNDEFINED 
     0.95     3        56.03        1.63        2.91        0.15    sandy silt to clayey silt     UNDFND   UNDFD    21         3.7 
     1.25     4        61.88        2.07        3.34        0.22    sandy silt to clayey silt     UNDFND   UNDFD    24         4.1 
     1.55     5        46.25        1.21        2.61        0.28    sandy silt to clayey silt     UNDFND   UNDFD    18         3.0 
     1.85     6        67.11        1.84        2.74        0.33    sandy silt to clayey silt     UNDFND   UNDFD    26         4.4 
     2.15     7        97.86        2.93        3.00        0.39    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.45     8        52.21        1.11        2.12        0.45    sandy silt to clayey silt     UNDFND   UNDFD    20         3.4 
     2.75     9        14.50        0.39        2.69        0.51    clayey silt to silty clay     UNDFND   UNDFD     7          .9 
     3.05    10        10.33        0.38        3.63        0.57              clay                UNDFND   UNDFD    10          .6 
     3.35    11         9.85        0.42        4.30        0.61              clay                UNDFND   UNDFD     9          .6 
     3.65    12        23.30        0.62        2.64        0.64    clayey silt to silty clay     UNDFND   UNDFD    11         1.5 
     3.95    13        45.75        0.75        1.65        0.67    silty sand to sandy silt      50-60    38-40    15   UNDEFINED 
     4.25    14        16.32        0.39        2.42        0.69    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
     4.55    15        11.85        0.29        2.48        0.72    clayey silt to silty clay     UNDFND   UNDFD     6          .7 
     4.85    16         9.10        0.29        3.14        0.75       silty clay to clay         UNDFND   UNDFD     6          .5 
     5.15    17        10.43        0.33        3.14        0.78       silty clay to clay         UNDFND   UNDFD     7          .6 
     5.45    18        13.44        0.33        2.43        0.81    clayey silt to silty clay     UNDFND   UNDFD     6          .8 
     5.75    19        10.57        0.38        3.60        0.84              clay                UNDFND   UNDFD    10          .6 
     6.05    20        15.08        0.48        3.15        0.86       silty clay to clay         UNDFND   UNDFD    10          .9 
     6.40    21        19.81        0.53        2.66        0.89    clayey silt to silty clay     UNDFND   UNDFD     9         1.2 
     6.70    22        24.65        0.60        2.44        0.93    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     7.00    23        17.45        0.62        3.57        0.95       silty clay to clay         UNDFND   UNDFD    11         1.0 
     7.35    24        18.51        0.48        2.60        0.98    clayey silt to silty clay     UNDFND   UNDFD     9         1.1 
     7.65    25        32.58        1.08        3.31        1.02    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
     7.95    26        46.32        0.94        2.02        1.04    sandy silt to clayey silt     UNDFND   UNDFD    18         2.9 
     8.25    27        54.56        1.04        1.91        1.07    silty sand to sandy silt      40-50    36-38    17   UNDEFINED 
     8.55    28        20.67        0.88        4.27        1.10              clay                UNDFND   UNDFD    20         1.2 
     8.85    29        22.71        0.99        4.35        1.13              clay                UNDFND   UNDFD    22         1.4 
     9.15    30        13.39        0.54        4.05        1.16              clay                UNDFND   UNDFD    13          .7 
     9.45    31        24.92        1.31        5.25        1.19              clay                UNDFND   UNDFD    24         1.5 
     9.75    32        35.11        1.37        3.91        1.21    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
    10.05    33        50.18        1.17        2.33        1.24    sandy silt to clayey silt     UNDFND   UNDFD    19         3.2 
    10.35    34        32.32        1.44        4.45        1.27       silty clay to clay         UNDFND   UNDFD    21         2.0 
    10.65    35        95.00        2.33        2.45        1.30    silty sand to sandy silt      60-70    38-40    30   UNDEFINED 
    10.95    36        79.01        2.32        2.94        1.33    sandy silt to clayey silt     UNDFND   UNDFD    30         5.1 
    11.25    37        32.63        1.17        3.57        1.36    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    11.55    38        81.49        3.02        3.70        1.38    clayey silt to silty clay     UNDFND   UNDFD    39         5.2 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 

Figure A
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        40.60        1.68        4.13        1.41       silty clay to clay         UNDFND   UNDFD    26         2.5 
    12.15    40        15.50        0.68        4.39        1.44              clay                UNDFND   UNDFD    15          .8 
    12.45    41        20.46        0.93        4.55        1.47              clay                UNDFND   UNDFD    20         1.2 
    12.80    42       130.77        3.33        2.55        1.50    silty sand to sandy silt      60-70    40-42    42   UNDEFINED 
    13.10    43       138.62        2.87        2.07        1.53    silty sand to sandy silt      60-70    40-42    44   UNDEFINED 
    13.40    44       161.68        3.47        2.14        1.56    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    13.75    45       199.32        2.77        1.39        1.59       sand to silty sand         70-80    40-42    48   UNDEFINED 
    14.05    46        29.23        1.06        3.62        1.62    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    14.35    47       109.13        2.12        1.94        1.65    silty sand to sandy silt      60-70    38-40    35   UNDEFINED 
    14.65    48       181.84        3.07        1.69        1.68       sand to silty sand         70-80    40-42    44   UNDEFINED 
    14.95    49       156.24        3.03        1.94        1.70    silty sand to sandy silt      70-80    40-42    50   UNDEFINED 
    15.25    50        75.12        1.78        2.37        1.73    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    15.55    51        36.79        1.63        4.43        1.76       silty clay to clay         UNDFND   UNDFD    23         2.2 
    15.85    52        26.68        1.15        4.30        1.79       silty clay to clay         UNDFND   UNDFD    17         1.5 
    16.15    53        28.65        0.98        3.42        1.82    clayey silt to silty clay     UNDFND   UNDFD    14         1.7 
    16.45    54        27.87        0.68        2.45        1.85    sandy silt to clayey silt     UNDFND   UNDFD    11         1.6 
    16.75    55        68.67        1.68        2.45        1.87    sandy silt to clayey silt     UNDFND   UNDFD    26         4.3 
    17.05    56        58.30        1.53        2.63        1.90    sandy silt to clayey silt     UNDFND   UNDFD    22         3.6 
    17.35    57        22.31        0.82        3.68        1.93       silty clay to clay         UNDFND   UNDFD    14         1.2 
    17.65    58        27.15        0.86        3.16        1.96    clayey silt to silty clay     UNDFND   UNDFD    13         1.5 
    17.95    59        31.09        1.29        4.15        1.99       silty clay to clay         UNDFND   UNDFD    20         1.8 
    18.25    60        33.00        1.47        4.45        2.02       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.55    61        34.39        1.32        3.85        2.04    clayey silt to silty clay     UNDFND   UNDFD    16         2.0 
    18.85    62        59.32        2.49        4.20        2.07    clayey silt to silty clay     UNDFND   UNDFD    28         3.7 
    19.20    63       100.08        4.10        4.09        2.10    clayey silt to silty clay     UNDFND   UNDFD    48         6.4 
    19.50    64        60.03        2.58        4.30        2.13    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    19.80    65        62.52        2.93        4.69        2.16       silty clay to clay         UNDFND   UNDFD    40         3.9 
    20.15    66        45.80        2.27        4.96        2.19       silty clay to clay         UNDFND   UNDFD    29         2.7 
    20.45    67        39.51        2.08        5.25        2.22              clay                UNDFND   UNDFD    38         2.3 
    20.75    68        23.35        0.97        4.15        2.25       silty clay to clay         UNDFND   UNDFD    15         1.2 
    21.05    69        26.37        1.19        4.52        2.28              clay                UNDFND   UNDFD    25         1.4 
    21.35    70        29.19        1.47        5.02        2.31              clay                UNDFND   UNDFD    28         1.6 
    21.65    71        20.43        0.75        3.65        2.34       silty clay to clay         UNDFND   UNDFD    13         1.0 
    21.95    72        37.47        1.67        4.46        2.37       silty clay to clay         UNDFND   UNDFD    24         2.2 
    22.25    73        61.04        2.26        3.70        2.39    clayey silt to silty clay     UNDFND   UNDFD    29         3.7 
    22.55    74        40.74        1.78        4.36        2.42       silty clay to clay         UNDFND   UNDFD    26         2.4 
    22.85    75       153.95        2.38        1.55        2.45       sand to silty sand         60-70    38-40    37   UNDEFINED 
    23.15    76       145.43        2.26        1.55        2.48       sand to silty sand         60-70    38-40    35   UNDEFINED 
    23.45    77        79.79        3.08        3.86        2.51    clayey silt to silty clay     UNDFND   UNDFD    38         5.0 
    23.75    78       166.37        3.12        1.87        2.54    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.05    79        86.63        2.13        2.46        2.56    sandy silt to clayey silt     UNDFND   UNDFD    33         5.4 
    24.35    80       121.85        2.70        2.22        2.59    silty sand to sandy silt      50-60    36-38    39   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        70.56        1.96        2.77        2.62    sandy silt to clayey silt     UNDFND   UNDFD    27         4.3 
    24.95    82        23.48        0.79        3.36        2.65    clayey silt to silty clay     UNDFND   UNDFD    11         1.2 
    25.25    83        27.90        1.08        3.87        2.68       silty clay to clay         UNDFND   UNDFD    18         1.5 
    25.60    84       116.37        2.50        2.15        2.71    silty sand to sandy silt      50-60    36-38    37   UNDEFINED 
    25.90    85        45.45        1.79        3.94        2.74    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    26.20    86        25.31        1.05        4.16        2.77       silty clay to clay         UNDFND   UNDFD    16         1.3 
    26.55    87        26.18        1.15        4.37        2.80       silty clay to clay         UNDFND   UNDFD    17         1.3 
    26.85    88        22.08        0.84        3.82        2.83       silty clay to clay         UNDFND   UNDFD    14         1.1 
    27.15    89        23.95        0.88        3.68        2.86       silty clay to clay         UNDFND   UNDFD    15         1.2 
    27.45    90        91.50        1.23        1.35        2.88       sand to silty sand         40-50    34-36    22   UNDEFINED 
    27.75    91        36.80        1.25        3.38        2.91    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    28.05    92        28.62        0.79        2.77        2.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.5 
    28.35    93        63.32        1.89        2.99        2.97    sandy silt to clayey silt     UNDFND   UNDFD    24         3.8 
    28.65    94       143.01        3.21        2.24        3.00    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    28.95    95       139.64        3.26        2.33        3.03    silty sand to sandy silt      60-70    36-38    45   UNDEFINED 
    29.25    96        77.29        3.22        4.16        3.05    clayey silt to silty clay     UNDFND   UNDFD    37         4.7 
    29.55    97       144.11        3.30        2.29        3.08    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    29.85    98       260.92        4.43        1.70        3.11       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    30.15    99       239.29        4.51        1.89        3.14       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    30.45   100        76.41        2.91        3.81        3.17    clayey silt to silty clay     UNDFND   UNDFD    37         4.6 
    30.75   101        39.98        0.85        2.13        3.20    sandy silt to clayey silt     UNDFND   UNDFD    15         2.2 
    31.05   102        36.80        1.41        3.83        3.22    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    31.35   103       302.36        4.13        1.37        3.25              sand                80-90    40-42   >50   UNDEFINED 
    31.65   104       401.48        6.37        1.59        3.28       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    32.00   105       187.48        4.19        2.24        3.31    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    32.30   106        69.33        2.47        3.56        3.34    clayey silt to silty clay     UNDFND   UNDFD    33         4.2 
    32.60   107       131.64        3.09        2.35        3.37    silty sand to sandy silt      50-60    36-38    42   UNDEFINED 
    32.95   108        94.61        2.82        2.98        3.40    sandy silt to clayey silt     UNDFND   UNDFD    36         5.8 
    33.25   109       138.97        3.40        2.45        3.43    silty sand to sandy silt      50-60    36-38    44   UNDEFINED 
    33.55   110        48.16        1.68        3.48        3.46    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    33.85   111        96.45        3.23        3.35        3.49    sandy silt to clayey silt     UNDFND   UNDFD    37         5.9 
    34.15   112       167.98        4.29        2.56        3.52    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       154.78        3.87        2.50        3.55    silty sand to sandy silt      60-70    36-38    49   UNDEFINED 
    34.75   114       125.68        3.30        2.63        3.57    silty sand to sandy silt      50-60    34-36    40   UNDEFINED 
    35.05   115        37.68        1.39        3.70        3.60    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.35   116        35.49        1.27        3.57        3.63    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
    35.65   117        37.17        1.41        3.78        3.66    clayey silt to silty clay     UNDFND   UNDFD    18         2.0 
    35.95   118        43.23        1.66        3.84        3.69    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    36.25   119        48.24        1.79        3.72        3.72    clayey silt to silty clay     UNDFND   UNDFD    23         2.7 
    36.55   120        40.35        1.31        3.23        3.74    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    36.85   121        44.49        1.56        3.52        3.77    clayey silt to silty clay     UNDFND   UNDFD    21         2.4 
    37.15   122        49.84        1.64        3.29        3.80    clayey silt to silty clay     UNDFND   UNDFD    24         2.8 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       405.25        2.48        0.61        3.83      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    37.75   124       522.17        2.37        0.45        3.86      gravelly sand to sand         >90    42-44   >50   UNDEFINED 
    38.05   125       366.03        2.89        0.79        3.89              sand                80-90    40-42   >50   UNDEFINED 
    38.40   126        56.03        1.57        2.80        3.92    sandy silt to clayey silt     UNDFND   UNDFD    21         3.2 
    38.70   127        49.16        0.98        1.99        3.95    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    39.00   128       128.27        4.85        3.78        3.97    sandy silt to clayey silt     UNDFND   UNDFD    49         8.0 
    39.35   129       207.98        5.28        2.54        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.65   130        54.46        2.58        4.74        4.04       silty clay to clay         UNDFND   UNDFD    35         3.1 
    39.95   131       236.15        6.99        2.96        4.06    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.25   132       135.01        5.24        3.88        4.09     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    40.55   133        89.44        3.39        3.79        4.12    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    40.85   134       133.31        2.54        1.91        4.15    silty sand to sandy silt      50-60    34-36    43   UNDEFINED 
    41.15   135       356.55        3.44        0.97        4.18              sand                80-90    40-42   >50   UNDEFINED 
    41.45   136       364.45        4.41        1.21        4.21              sand                80-90    40-42   >50   UNDEFINED 
    41.75   137       111.47        3.66        3.28        4.23    sandy silt to clayey silt     UNDFND   UNDFD    43         6.8 
    42.05   138       163.59        4.57        2.80        4.26    silty sand to sandy silt      50-60    36-38   >50   UNDEFINED 
    42.35   139       249.43        5.82        2.33        4.29    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    42.65   140       236.17        3.79        1.60        4.32       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    42.95   141       244.78        4.13        1.69        4.35       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    43.25   142       151.12        5.28        3.49        4.38    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.5 
    43.55   143       230.25        6.98        3.03        4.40    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    43.85   144        77.11        3.85        4.99        4.43   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    44.15   145       106.06        2.68        2.53        4.46    silty sand to sandy silt      40-50    32-34    34   UNDEFINED 
    44.45   146        89.20        2.17        2.44        4.49    silty sand to sandy silt      40-50    30-32    28   UNDEFINED 
    44.80   147        46.72        1.33        2.85        4.52    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    45.10   148        90.27        3.53        3.91        4.55    clayey silt to silty clay     UNDFND   UNDFD    43         5.4 
    45.40   149       304.28        6.52        2.14        4.58       sand to silty sand         70-80    38-40   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-7a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 03/31/2008 
    On Site Loc: CPT-08-006                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 23.95013 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       162.45        0.77        0.48        0.03              sand                  >90      >48    31   UNDEFINED 
     0.60     2        76.38        0.63        0.82        0.09       sand to silty sand           >90      >48    18   UNDEFINED 
     0.95     3        63.52        1.49        2.35        0.15    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     1.25     4       113.90        2.86        2.51        0.22    silty sand to sandy silt        >90    46-48    36   UNDEFINED 
     1.55     5       115.30        2.51        2.17        0.28    silty sand to sandy silt      80-90    46-48    37   UNDEFINED 
     1.85     6        84.43        2.76        3.27        0.33    sandy silt to clayey silt     UNDFND   UNDFD    32         5.6 
     2.15     7        63.54        2.01        3.17        0.39    sandy silt to clayey silt     UNDFND   UNDFD    24         4.2 
     2.45     8        54.73        2.06        3.76        0.45    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     2.75     9        70.87        2.42        3.42        0.51    sandy silt to clayey silt     UNDFND   UNDFD    27         4.6 
     3.05    10        73.38        2.72        3.70        0.57    clayey silt to silty clay     UNDFND   UNDFD    35         4.8 
     3.35    11        54.98        1.90        3.46        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        56.38        1.52        2.69        0.69    sandy silt to clayey silt     UNDFND   UNDFD    22         3.7 
     3.95    13        53.42        2.17        4.07        0.75    clayey silt to silty clay     UNDFND   UNDFD    26         3.5 
     4.25    14        63.43        2.72        4.28        0.81    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     4.55    15        73.86        2.10        2.84        0.87    sandy silt to clayey silt     UNDFND   UNDFD    28         4.8 
     4.85    16        62.42        2.22        3.56        0.93    clayey silt to silty clay     UNDFND   UNDFD    30         4.1 
     5.15    17        65.35        2.18        3.34        0.98    sandy silt to clayey silt     UNDFND   UNDFD    25         4.2 
     5.45    18        42.04        1.86        4.43        1.04       silty clay to clay         UNDFND   UNDFD    27         2.7 
     5.75    19        31.71        1.28        4.04        1.10       silty clay to clay         UNDFND   UNDFD    20         2.0 
     6.05    20        48.78        1.96        4.01        1.16    clayey silt to silty clay     UNDFND   UNDFD    23         3.1 
     6.40    21       104.43        2.40        2.30        1.23    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     6.70    22        79.82        3.00        3.76        1.29    clayey silt to silty clay     UNDFND   UNDFD    38         5.2 
     7.00    23        42.95        2.00        4.65        1.35       silty clay to clay         UNDFND   UNDFD    27         2.7 
     7.35    24        23.52        0.94        3.99        1.41       silty clay to clay         UNDFND   UNDFD    15         1.4 
     7.65    25        14.30        0.67        4.67        1.46              clay                UNDFND   UNDFD    14          .8 
     7.95    26        14.61        0.79        5.38        1.48              clay                UNDFND   UNDFD    14          .8 
     8.25    27        28.39        0.61        2.15        1.51    sandy silt to clayey silt     UNDFND   UNDFD    11         1.7 
     8.55    28        13.67        0.46        3.40        1.54       silty clay to clay         UNDFND   UNDFD     9          .8 
     8.85    29        13.23        0.54        4.12        1.57              clay                UNDFND   UNDFD    13          .7 
     9.15    30        10.79        0.47        4.38        1.60              clay                UNDFND   UNDFD    10          .6 
     9.45    31        10.52        0.39        3.68        1.63              clay                UNDFND   UNDFD    10          .5 
     9.75    32        13.07        0.41        3.11        1.65       silty clay to clay         UNDFND   UNDFD     8          .7 
    10.05    33        12.31        0.40        3.24        1.68       silty clay to clay         UNDFND   UNDFD     8          .6 
    10.35    34        14.68        0.41        2.81        1.71    clayey silt to silty clay     UNDFND   UNDFD     7          .8 
    10.65    35        13.72        0.40        2.95        1.74       silty clay to clay         UNDFND   UNDFD     9          .7 
    10.95    36        14.96        0.45        3.03        1.77       silty clay to clay         UNDFND   UNDFD    10          .8 
    11.25    37        16.01        0.53        3.31        1.80       silty clay to clay         UNDFND   UNDFD    10          .9 
    11.55    38        11.83        0.26        2.20        1.82    clayey silt to silty clay     UNDFND   UNDFD     6          .6 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        17.63        0.45        2.55        1.85    clayey silt to silty clay     UNDFND   UNDFD     8         1.0 
    12.15    40        22.52        0.77        3.43        1.88    clayey silt to silty clay     UNDFND   UNDFD    11         1.3 
    12.45    41        27.99        1.43        5.13        1.91              clay                UNDFND   UNDFD    27         1.7 
    12.80    42        29.48        0.96        3.27        1.94    clayey silt to silty clay     UNDFND   UNDFD    14         1.8 
    13.10    43        17.73        0.83        4.67        1.97              clay                UNDFND   UNDFD    17         1.0 
    13.40    44        24.24        1.32        5.42        2.00              clay                UNDFND   UNDFD    23         1.4 
    13.75    45        55.41        1.62        2.93        2.03    sandy silt to clayey silt     UNDFND   UNDFD    21         3.5 
    14.05    46        64.79        1.58        2.43        2.06    sandy silt to clayey silt     UNDFND   UNDFD    25         4.1 
    14.35    47        29.69        1.21        4.07        2.09       silty clay to clay         UNDFND   UNDFD    19         1.7 
    14.65    48        32.38        1.44        4.44        2.12       silty clay to clay         UNDFND   UNDFD    21         1.9 
    14.95    49        52.70        1.67        3.17        2.14    sandy silt to clayey silt     UNDFND   UNDFD    20         3.3 
    15.25    50        32.61        1.01        3.10        2.17    clayey silt to silty clay     UNDFND   UNDFD    16         1.9 
    15.55    51        22.71        0.93        4.11        2.20       silty clay to clay         UNDFND   UNDFD    15         1.3 
    15.85    52        47.86        2.26        4.73        2.23       silty clay to clay         UNDFND   UNDFD    31         2.9 
    16.15    53        47.63        2.28        4.79        2.26       silty clay to clay         UNDFND   UNDFD    30         2.9 
    16.45    54        18.02        0.82        4.52        2.29              clay                UNDFND   UNDFD    17          .9 
    16.75    55        21.24        1.11        5.21        2.31              clay                UNDFND   UNDFD    20         1.1 
    17.05    56       120.80        3.63        3.01        2.34    sandy silt to clayey silt     UNDFND   UNDFD    46         7.8 
    17.35    57       195.95        4.16        2.12        2.37    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    17.65    58       227.67        4.46        1.96        2.40       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    17.95    59       242.58        3.71        1.53        2.43       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    18.25    60       144.72        2.54        1.75        2.46       sand to silty sand         60-70    38-40    35   UNDEFINED 
    18.55    61        32.52        1.34        4.12        2.48       silty clay to clay         UNDFND   UNDFD    21         1.9 
    18.85    62        92.90        2.38        2.56        2.51    sandy silt to clayey silt     UNDFND   UNDFD    36         5.9 
    19.20    63        94.62        2.15        2.27        2.54    silty sand to sandy silt      50-60    36-38    30   UNDEFINED 
    19.50    64        82.54        2.00        2.42        2.57    sandy silt to clayey silt     UNDFND   UNDFD    32         5.2 
    19.80    65       126.10        2.42        1.92        2.60    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.15    66       104.68        2.48        2.37        2.63    silty sand to sandy silt      50-60    36-38    33   UNDEFINED 
    20.45    67        35.75        1.52        4.24        2.66       silty clay to clay         UNDFND   UNDFD    23         2.1 
    20.75    68        29.61        1.56        5.27        2.69              clay                UNDFND   UNDFD    28         1.7 
    21.05    69        19.51        0.76        3.91        2.72       silty clay to clay         UNDFND   UNDFD    12         1.0 
    21.35    70        51.59        2.44        4.73        2.75       silty clay to clay         UNDFND   UNDFD    33         3.1 
    21.65    71       183.98        4.92        2.67        2.78    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       284.59        4.66        1.64        2.81       sand to silty sand         80-90    40-42   >50   UNDEFINED 
    22.25    73       178.65        2.05        1.15        2.83       sand to silty sand         60-70    38-40    43   UNDEFINED 
    22.55    74        37.16        1.16        3.11        2.86    clayey silt to silty clay     UNDFND   UNDFD    18         2.1 
    22.85    75        32.94        1.51        4.59        2.89       silty clay to clay         UNDFND   UNDFD    21         1.8 
    23.15    76        30.33        1.31        4.33        2.92       silty clay to clay         UNDFND   UNDFD    19         1.7 
    23.45    77        40.64        2.27        5.57        2.95              clay                UNDFND   UNDFD    39         2.4 
    23.75    78        49.14        2.50        5.08        2.98              clay                UNDFND   UNDFD    47         2.9 
    24.05    79        58.91        2.43        4.12        3.00    clayey silt to silty clay     UNDFND   UNDFD    28         3.6 
    24.35    80        46.35        2.11        4.55        3.03       silty clay to clay         UNDFND   UNDFD    30         2.7 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        43.88        2.01        4.57        3.06       silty clay to clay         UNDFND   UNDFD    28         2.6 
    24.95    82        49.09        2.41        4.90        3.09       silty clay to clay         UNDFND   UNDFD    31         2.9 
    25.25    83        41.14        2.00        4.87        3.12       silty clay to clay         UNDFND   UNDFD    26         2.4 
    25.60    84        45.40        2.28        5.01        3.15              clay                UNDFND   UNDFD    43         2.6 
    25.90    85        35.27        1.95        5.52        3.18              clay                UNDFND   UNDFD    34         2.0 
    26.20    86        29.36        1.41        4.82        3.21              clay                UNDFND   UNDFD    28         1.6 
    26.55    87        27.94        1.59        5.70        3.24              clay                UNDFND   UNDFD    27         1.5 
    26.85    88        36.55        2.29        6.28        3.27              clay                UNDFND   UNDFD    35         2.0 
    27.15    89       144.06        2.95        2.05        3.30    silty sand to sandy silt      60-70    36-38    46   UNDEFINED 
    27.45    90       276.73        2.43        0.88        3.32              sand                70-80    40-42   >50   UNDEFINED 
    27.75    91       155.74        5.46        3.51        3.35    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.0 
    28.05    92       162.70        4.92        3.03        3.38    sandy silt to clayey silt     UNDFND   UNDFD   >50        10.4 
    28.35    93       224.38        5.18        2.31        3.41    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    28.65    94       156.75        5.65        3.60        3.44     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    28.95    95       316.45        7.30        2.31        3.47    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    29.25    96       221.44        5.16        2.33        3.49    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    29.55    97       292.69        6.53        2.23        3.52       sand to silty sand         70-80    40-42   >50   UNDEFINED 
    29.85    98       304.81        7.81        2.56        3.55    silty sand to sandy silt      80-90    40-42   >50   UNDEFINED 
    30.15    99       185.34        5.18        2.80        3.58    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.45   100       172.86        4.09        2.37        3.61    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    30.75   101        72.03        2.46        3.42        3.64    sandy silt to clayey silt     UNDFND   UNDFD    28         4.4 
    31.05   102        45.82        1.71        3.74        3.66    clayey silt to silty clay     UNDFND   UNDFD    22         2.6 
    31.35   103       145.21        2.81        1.93        3.69    silty sand to sandy silt      50-60    36-38    46   UNDEFINED 
    31.65   104       129.56        3.25        2.51        3.72    silty sand to sandy silt      50-60    34-36    41   UNDEFINED 
    32.00   105       106.14        3.35        3.16        3.75    sandy silt to clayey silt     UNDFND   UNDFD    41         6.6 
    32.30   106        33.99        1.49        4.39        3.78       silty clay to clay         UNDFND   UNDFD    22         1.8 
    32.60   107        27.13        1.05        3.88        3.81       silty clay to clay         UNDFND   UNDFD    17         1.3 
    32.95   108        24.39        0.93        3.79        3.84       silty clay to clay         UNDFND   UNDFD    16         1.1 
    33.25   109        24.87        0.93        3.75        3.87       silty clay to clay         UNDFND   UNDFD    16         1.2 
    33.55   110        27.90        1.14        4.09        3.90       silty clay to clay         UNDFND   UNDFD    18         1.4 
    33.85   111        31.44        0.89        2.82        3.93    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    34.15   112        40.50        1.37        3.38        3.96    clayey silt to silty clay     UNDFND   UNDFD    19         2.2 
    34.45   113       149.32        3.39        2.27        3.99    silty sand to sandy silt      50-60    36-38    48   UNDEFINED 
    34.75   114       195.25        4.02        2.06        4.01    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.05   115       184.39        3.78        2.05        4.04    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.35   116       178.86        3.01        1.68        4.07       sand to silty sand         60-70    36-38    43   UNDEFINED 
    35.65   117       166.93        4.09        2.45        4.10    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    35.95   118       293.52        6.35        2.16        4.13       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    36.25   119       203.09        2.92        1.44        4.16       sand to silty sand         60-70    36-38    49   UNDEFINED 
    36.55   120        89.66        2.95        3.29        4.18    sandy silt to clayey silt     UNDFND   UNDFD    34         5.5 
    36.85   121       284.22        2.34        0.82        4.21              sand                70-80    38-40   >50   UNDEFINED 
    37.15   122        36.08        1.23        3.42        4.24    clayey silt to silty clay     UNDFND   UNDFD    17         1.9 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       101.45        3.10        3.05        4.27    sandy silt to clayey silt     UNDFND   UNDFD    39         6.2 
    37.75   124       194.66        3.85        1.98        4.30    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.05   125        83.68        4.24        5.07        4.33   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    38.40   126       220.43        4.73        2.14        4.36    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.70   127        46.37        1.29        2.78        4.39    sandy silt to clayey silt     UNDFND   UNDFD    18         2.5 
    39.00   128       205.41        4.99        2.43        4.42    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.35   129       242.22        5.49        2.27        4.45    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    39.65   130        78.54        4.06        5.17        4.48   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    39.95   131        98.93        3.91        3.96        4.50    clayey silt to silty clay     UNDFND   UNDFD    47         6.0 
    40.25   132       241.09        5.40        2.24        4.53    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    40.55   133       283.46        6.92        2.44        4.56    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    40.85   134       243.92        6.92        2.84        4.59    silty sand to sandy silt      70-80    36-38   >50   UNDEFINED 
    41.15   135        99.59        2.95        2.96        4.62    sandy silt to clayey silt     UNDFND   UNDFD    38         6.1 
    41.45   136        48.78        1.29        2.65        4.65    sandy silt to clayey silt     UNDFND   UNDFD    19         2.7 
    41.75   137        46.78        1.61        3.44        4.67    clayey silt to silty clay     UNDFND   UNDFD    22         2.5 
    42.05   138        37.42        1.22        3.27        4.70    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    42.35   139        41.42        1.36        3.29        4.73    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    42.65   140        56.91        1.74        3.07        4.76    sandy silt to clayey silt     UNDFND   UNDFD    22         3.2 
    42.95   141        53.32        1.97        3.70        4.79    clayey silt to silty clay     UNDFND   UNDFD    26         2.9 
    43.25   142       121.91        5.49        4.51        4.82   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.55   143        62.84        3.38        5.37        4.84   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    43.85   144        44.82        1.97        4.39        4.87       silty clay to clay         UNDFND   UNDFD    29         2.4 
    44.15   145        47.98        1.57        3.26        4.90    clayey silt to silty clay     UNDFND   UNDFD    23         2.6 
    44.45   146        39.48        1.21        3.06        4.93    clayey silt to silty clay     UNDFND   UNDFD    19         2.0 
    44.80   147        42.47        1.55        3.65        4.96    clayey silt to silty clay     UNDFND   UNDFD    20         2.2 
    45.10   148        49.22        1.82        3.70        4.99    clayey silt to silty clay     UNDFND   UNDFD    24         2.6 
    45.40   149        61.08        2.67        4.37        5.02    clayey silt to silty clay     UNDFND   UNDFD    29         3.4 
    45.75   150       144.76        2.88        1.99        5.05    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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Figure A-8a



GROUP DELTA CONSULTANTS          
    Engineer   : Nava                                   CPT Date   : 04/01/2008 
    On Site Loc: CPT-08-008                             Cone Used  : 30 ton 
    Job No.    : I-436                                  Water table ( feet ) : 30.83989 
    Tot. Unit Wt. (avg) : 120 pcf 
----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
     0.30     1       317.32        3.23        1.02        0.03              sand                  >90    UNDFD   >50   UNDEFINED 
     0.60     2       284.69        3.39        1.19        0.09              sand                  >90      >48   >50   UNDEFINED 
     0.95     3       174.65        3.27        1.87        0.15       sand to silty sand           >90      >48    42   UNDEFINED 
     1.25     4       106.28        2.30        2.16        0.22    silty sand to sandy silt        >90    46-48    34   UNDEFINED 
     1.55     5        55.47        1.86        3.36        0.28    clayey silt to silty clay     UNDFND   UNDFD    27         3.6 
     1.85     6       102.04        3.91        3.83        0.33    clayey silt to silty clay     UNDFND   UNDFD    49         6.7 
     2.15     7       109.15        3.36        3.08        0.39    sandy silt to clayey silt     UNDFND   UNDFD    42         7.2 
     2.45     8        97.11        3.13        3.22        0.45    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     2.75     9       129.81        3.40        2.62        0.51    silty sand to sandy silt      80-90    44-46    41   UNDEFINED 
     3.05    10       111.34        2.96        2.66        0.57    sandy silt to clayey silt     UNDFND   UNDFD    43         7.3 
     3.35    11        55.24        2.33        4.22        0.63    clayey silt to silty clay     UNDFND   UNDFD    26         3.6 
     3.65    12        49.76        2.17        4.35        0.69       silty clay to clay         UNDFND   UNDFD    32         3.2 
     3.95    13        96.84        2.55        2.63        0.75    sandy silt to clayey silt     UNDFND   UNDFD    37         6.4 
     4.25    14        43.32        2.14        4.94        0.81              clay                UNDFND   UNDFD    41         2.8 
     4.55    15        29.77        1.42        4.78        0.87              clay                UNDFND   UNDFD    29         1.9 
     4.85    16       103.20        2.55        2.47        0.93    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.15    17       104.66        2.36        2.26        0.98    silty sand to sandy silt      60-70    40-42    33   UNDEFINED 
     5.45    18        50.64        1.80        3.55        1.04    clayey silt to silty clay     UNDFND   UNDFD    24         3.3 
     5.75    19        79.14        1.87        2.36        1.10    sandy silt to clayey silt     UNDFND   UNDFD    30         5.2 
     6.05    20        45.48        1.82        4.00        1.16    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
     6.40    21        23.42        0.99        4.22        1.23       silty clay to clay         UNDFND   UNDFD    15         1.4 
     6.70    22        19.08        0.89        4.66        1.29              clay                UNDFND   UNDFD    18         1.1 
     7.00    23        18.32        0.95        5.20        1.35              clay                UNDFND   UNDFD    18         1.1 
     7.35    24        22.28        1.16        5.19        1.41              clay                UNDFND   UNDFD    21         1.3 
     7.65    25        29.23        1.46        5.01        1.48              clay                UNDFND   UNDFD    28         1.8 
     7.95    26        21.33        1.29        6.07        1.54              clay                UNDFND   UNDFD    20         1.3 
     8.25    27        47.64        2.14        4.50        1.59       silty clay to clay         UNDFND   UNDFD    30         3.0 
     8.55    28       221.16        2.65        1.20        1.65              sand                80-90    42-44    42   UNDEFINED 
     8.85    29        39.56        1.59        4.02        1.71    clayey silt to silty clay     UNDFND   UNDFD    19         2.5 
     9.15    30        35.53        1.19        3.36        1.77    clayey silt to silty clay     UNDFND   UNDFD    17         2.2 
     9.45    31        24.82        0.88        3.55        1.83    clayey silt to silty clay     UNDFND   UNDFD    12         1.5 
     9.75    32        42.57        1.26        2.95        1.87    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.05    33        90.03        1.63        1.81        1.90    silty sand to sandy silt      50-60    36-38    29   UNDEFINED 
    10.35    34        42.78        1.27        2.96        1.93    sandy silt to clayey silt     UNDFND   UNDFD    16         2.7 
    10.65    35        12.07        0.61        5.04        1.95              clay                UNDFND   UNDFD    12          .6 
    10.95    36        14.80        0.66        4.43        1.98              clay                UNDFND   UNDFD    14          .8 
    11.25    37        10.69        0.50        4.69        2.01              clay                UNDFND   UNDFD    10          .5 
    11.55    38         9.83        0.44        4.44        2.04              clay                UNDFND   UNDFD     9          .5 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    11.85    39        12.25        0.54        4.44        2.07              clay                UNDFND   UNDFD    12          .6 
    12.15    40        22.75        1.01        4.45        2.10              clay                UNDFND   UNDFD    22         1.3 
    12.45    41        14.68        0.63        4.27        2.12              clay                UNDFND   UNDFD    14          .8 
    12.80    42        12.86        0.56        4.32        2.15              clay                UNDFND   UNDFD    12          .6 
    13.10    43        14.12        0.58        4.09        2.19              clay                UNDFND   UNDFD    14          .7 
    13.40    44        13.63        0.50        3.65        2.21       silty clay to clay         UNDFND   UNDFD     9          .7 
    13.75    45        17.72        0.69        3.89        2.24       silty clay to clay         UNDFND   UNDFD    11         1.0 
    14.05    46        19.72        0.86        4.35        2.27              clay                UNDFND   UNDFD    19         1.1 
    14.35    47        20.11        0.91        4.52        2.30              clay                UNDFND   UNDFD    19         1.1 
    14.65    48        55.24        1.26        2.28        2.33    sandy silt to clayey silt     UNDFND   UNDFD    21         3.4 
    14.95    49        48.93        1.49        3.04        2.36    sandy silt to clayey silt     UNDFND   UNDFD    19         3.0 
    15.25    50        24.62        1.53        6.20        2.39              clay                UNDFND   UNDFD    24         1.4 
    15.55    51        28.65        1.48        5.15        2.42              clay                UNDFND   UNDFD    27         1.7 
    15.85    52        46.69        1.58        3.39        2.44    clayey silt to silty clay     UNDFND   UNDFD    22         2.9 
    16.15    53        42.68        1.80        4.21        2.47       silty clay to clay         UNDFND   UNDFD    27         2.6 
    16.45    54        35.11        1.46        4.17        2.50       silty clay to clay         UNDFND   UNDFD    22         2.1 
    16.75    55        51.15        1.43        2.79        2.53    sandy silt to clayey silt     UNDFND   UNDFD    20         3.1 
    17.05    56        77.09        1.67        2.16        2.56    silty sand to sandy silt      40-50    34-36    25   UNDEFINED 
    17.35    57        75.95        1.93        2.54        2.59    sandy silt to clayey silt     UNDFND   UNDFD    29         4.8 
    17.65    58        29.92        1.41        4.70        2.61              clay                UNDFND   UNDFD    29         1.7 
    17.95    59        33.00        1.79        5.42        2.64              clay                UNDFND   UNDFD    32         1.9 
    18.25    60        62.66        2.61        4.16        2.67    clayey silt to silty clay     UNDFND   UNDFD    30         3.9 
    18.55    61        18.58        1.01        5.45        2.70              clay                UNDFND   UNDFD    18          .9 
    18.85    62        45.21        2.05        4.54        2.73       silty clay to clay         UNDFND   UNDFD    29         2.7 
    19.20    63       158.20        3.51        2.22        2.76    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    19.50    64       152.38        4.01        2.63        2.79    silty sand to sandy silt      60-70    38-40    49   UNDEFINED 
    19.80    65       229.45        4.96        2.16        2.82    silty sand to sandy silt      70-80    40-42   >50   UNDEFINED 
    20.15    66       126.43        3.42        2.71        2.85    silty sand to sandy silt      50-60    36-38    40   UNDEFINED 
    20.45    67        37.10        1.83        4.94        2.88              clay                UNDFND   UNDFD    36         2.2 
    20.75    68       171.97        4.77        2.77        2.91    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.05    69       229.56        6.06        2.64        2.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    21.35    70       188.98        5.27        2.79        2.96    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.65    71       166.90        4.70        2.81        2.99    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    21.95    72       136.64        4.43        3.25        3.02    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    22.25    73        39.86        2.33        5.84        3.05              clay                UNDFND   UNDFD    38         2.3 
    22.55    74        34.00        2.05        6.03        3.08              clay                UNDFND   UNDFD    33         1.9 
    22.85    75        59.66        2.21        3.71        3.11    clayey silt to silty clay     UNDFND   UNDFD    29         3.6 
    23.15    76       160.88        3.05        1.89        3.13    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.45    77       169.77        4.07        2.40        3.16    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    23.75    78       203.90        5.53        2.71        3.19    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    24.05    79       181.16        5.03        2.77        3.22    silty sand to sandy silt      60-70    38-40   >50   UNDEFINED 
    24.35    80        36.69        1.77        4.82        3.25              clay                UNDFND   UNDFD    35         2.1 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    24.65    81        28.63        1.36        4.73        3.28              clay                UNDFND   UNDFD    27         1.5 
    24.95    82        29.79        1.24        4.16        3.30       silty clay to clay         UNDFND   UNDFD    19         1.6 
    25.25    83        36.03        1.65        4.58        3.33       silty clay to clay         UNDFND   UNDFD    23         2.0 
    25.60    84        32.99        1.63        4.93        3.36              clay                UNDFND   UNDFD    32         1.8 
    25.90    85        26.08        1.38        5.31        3.39              clay                UNDFND   UNDFD    25         1.4 
    26.20    86        28.70        1.63        5.66        3.42              clay                UNDFND   UNDFD    27         1.5 
    26.55    87        26.79        1.45        5.41        3.45              clay                UNDFND   UNDFD    26         1.4 
    26.85    88        27.43        1.55        5.64        3.48              clay                UNDFND   UNDFD    26         1.4 
    27.15    89        24.58        1.33        5.41        3.51              clay                UNDFND   UNDFD    24         1.2 
    27.45    90        30.17        1.56        5.19        3.54              clay                UNDFND   UNDFD    29         1.6 
    27.75    91        19.23        1.02        5.32        3.57              clay                UNDFND   UNDFD    18          .9 
    28.05    92        29.02        1.14        3.94        3.60       silty clay to clay         UNDFND   UNDFD    19         1.5 
    28.35    93       105.53        1.62        1.54        3.62       sand to silty sand         40-50    34-36    25   UNDEFINED 
    28.65    94        30.76        1.39        4.51        3.65       silty clay to clay         UNDFND   UNDFD    20         1.6 
    28.95    95        91.03        2.02        2.22        3.68    silty sand to sandy silt      40-50    32-34    29   UNDEFINED 
    29.25    96        49.59        2.27        4.58        3.71       silty clay to clay         UNDFND   UNDFD    32         2.9 
    29.55    97        32.21        2.01        6.24        3.74              clay                UNDFND   UNDFD    31         1.7 
    29.85    98        25.46        1.50        5.87        3.77              clay                UNDFND   UNDFD    24         1.3 
    30.15    99        24.99        1.00        3.98        3.79       silty clay to clay         UNDFND   UNDFD    16         1.2 
    30.45   100        57.94        1.52        2.63        3.82    sandy silt to clayey silt     UNDFND   UNDFD    22         3.4 
    30.75   101       182.64        3.08        1.69        3.85       sand to silty sand         60-70    36-38    44   UNDEFINED 
    31.05   102       304.83        2.25        0.74        3.88              sand                70-80    38-40   >50   UNDEFINED 
    31.35   103       191.91        3.15        1.64        3.91       sand to silty sand         60-70    36-38    46   UNDEFINED 
    31.65   104       309.81        7.76        2.51        3.94    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    32.00   105       132.49        5.06        3.82        3.97    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    32.30   106       261.51        4.25        1.63        4.00       sand to silty sand         70-80    38-40   >50   UNDEFINED 
    32.60   107       180.06        3.81        2.11        4.03    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    32.95   108        92.84        2.93        3.15        4.06    sandy silt to clayey silt     UNDFND   UNDFD    36         5.7 
    33.25   109       143.35        3.24        2.26        4.09    silty sand to sandy silt      50-60    34-36    46   UNDEFINED 
    33.55   110        37.99        1.65        4.34        4.12       silty clay to clay         UNDFND   UNDFD    24         2.0 
    33.85   111        84.92        2.33        2.75        4.14    sandy silt to clayey silt     UNDFND   UNDFD    33         5.2 
    34.15   112       195.34        4.57        2.34        4.17    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    34.45   113       134.08        3.88        2.90        4.20    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.4 
    34.75   114        68.75        2.67        3.89        4.23    clayey silt to silty clay     UNDFND   UNDFD    33         4.1 
    35.05   115        31.48        1.18        3.75        4.26    clayey silt to silty clay     UNDFND   UNDFD    15         1.6 
    35.35   116        27.43        0.99        3.61        4.29    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.65   117        26.74        0.97        3.62        4.31    clayey silt to silty clay     UNDFND   UNDFD    13         1.3 
    35.95   118        28.14        1.12        3.98        4.34       silty clay to clay         UNDFND   UNDFD    18         1.4 
    36.25   119        25.84        0.90        3.47        4.37    clayey silt to silty clay     UNDFND   UNDFD    12         1.2 
    36.55   120        33.59        1.22        3.65        4.40    clayey silt to silty clay     UNDFND   UNDFD    16         1.7 
    36.85   121        53.41        1.86        3.48        4.43    clayey silt to silty clay     UNDFND   UNDFD    26         3.0 
    37.15   122       177.85        3.50        1.97        4.46    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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----------------------------------------------------------------------------------------------------------------------------------- 
       DEPTH         Qc (avg)    Fs (avg)    Rf (avg)     SIGV'         SOIL BEHAVIOUR TYPE       Eq - Dr    PHI    SPT      Su     
 (meters)   (feet)     (tsf)       (tsf)       (%)        (tsf)                                     (%)     deg.     N       tsf    
----------------------------------------------------------------------------------------------------------------------------------- 
    37.45   123       184.03        4.24        2.31        4.48    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    37.75   124       147.66        4.37        2.96        4.51    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.3 
    38.05   125       188.81        4.20        2.22        4.54    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    38.40   126       279.50        7.41        2.65        4.57    silty sand to sandy silt      70-80    38-40   >50   UNDEFINED 
    38.70   127       236.16        6.36        2.69        4.60    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    39.00   128       165.57        6.23        3.76        4.63     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    39.35   129       372.47        2.81        0.75        4.66      gravelly sand to sand       80-90    40-42   >50   UNDEFINED 
    39.65   130       109.59        2.43        2.22        4.69    silty sand to sandy silt      40-50    32-34    35   UNDEFINED 
    39.95   131       181.83        4.81        2.64        4.72    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    40.25   132       367.72        4.34        1.18        4.75              sand                80-90    38-40   >50   UNDEFINED 
    40.55   133       372.43        6.20        1.66        4.78       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    40.85   134       356.93        5.62        1.58        4.80       sand to silty sand         80-90    38-40   >50   UNDEFINED 
    41.15   135       235.11        4.02        1.71        4.83       sand to silty sand         60-70    36-38   >50   UNDEFINED 
    41.45   136       115.16        3.79        3.29        4.86    sandy silt to clayey silt     UNDFND   UNDFD    44         7.1 
    41.75   137       106.79        6.18        5.79        4.89   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.05   138       181.15        4.74        2.61        4.92    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.35   139        65.23        3.56        5.45        4.95   very stiff fine grained (*)    UNDFND   UNDFD   >50   UNDEFINED 
    42.65   140       225.04        6.72        2.99        4.97    silty sand to sandy silt      60-70    36-38   >50   UNDEFINED 
    42.95   141       235.00        7.51        3.20        5.00     sand to clayey sand (*)      UNDFND   UNDFD   >50   UNDEFINED 
    43.25   142       267.68        5.61        2.10        5.03       sand to silty sand         70-80    36-38   >50   UNDEFINED 
    43.55   143       155.70        4.77        3.06        5.06    sandy silt to clayey silt     UNDFND   UNDFD   >50         9.8 
    43.85   144       140.77        4.76        3.38        5.09    sandy silt to clayey silt     UNDFND   UNDFD   >50         8.8 
    44.15   145        41.24        2.02        4.89        5.12              clay                UNDFND   UNDFD    40         2.1 
    44.45   146        37.43        1.46        3.90        5.14    clayey silt to silty clay     UNDFND   UNDFD    18         1.9 
    44.80   147        36.25        1.47        4.06        5.18       silty clay to clay         UNDFND   UNDFD    23         1.8 
    45.10   148        65.19        2.24        3.44        5.21    clayey silt to silty clay     UNDFND   UNDFD    31         3.7 
    45.40   149        40.22        1.12        2.78        5.23    sandy silt to clayey silt     UNDFND   UNDFD    15         2.0 
    45.75   150        66.48        1.28        1.93        5.27    silty sand to sandy silt        <40      <30    21   UNDEFINED 
----------------------------------------------------------------------------------------------------------------------------------- 
 
      Dr -  All sands (Jamiolkowski et al. 1985)      PHI -     Robertson and Campanella 1983         Su: Nk= 15  
 
                                                   (*) overconsolidated or cemented 
 
 **** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) **** 
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APPENDIX B 
LABORATORY TESTING 

 
B.1 General 
 
The laboratory testing was performed by GDC and laboratory subconsultants 
Geologic Associates of Anaheim, California, using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).   
 
Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to our Aliso 
Viejo geotechnical laboratory and to Geologic Associates for examination and 
testing.  Tests were performed on selected samples as an aid in classifying the soils 
and to evaluate their physical properties and engineering characteristics.  This 
investigation included determination of moisture content and dry unit weight, 
Atterberg Limits, Grain Size Distribution and Percent Passing No. 200 Sieve, Direct 
Shear, Consolidation, R-Value, and Soil Corrosivity.  Brief descriptions of the 
laboratory testing program and test results are presented below.   
 
B.2 Soil Classification 
 
The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The soil classifications are presented on key for soil 
classification and on the boring logs Figures A-1a through A-5e of Appendix A. 
 
B.3 Moisture Content and Dry Unit Weight 

 
The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight then were dried in accordance with ASTM D2216. 
After drying, the weight of each sample was measured, and moisture content and 
dry density were calculated.  The moisture content of selected SPT samples was 
also determined.  Results of these tests are presented on the boring logs in Figures 
A-2a through A-5e of Appendix A.  
 
B.4 Atterberg Limits 
 
Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a through A-5e of Appendix A 
and in Figure B-1 of this Appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 
 
Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided graphically in Figure B-2.  The relative 
proportion (or percentage) by dry weight of fines (finer than No. 200 sieve) 
determined from grain size analyses is provided on the boring logs in Figures A-2a 
through A-5e of Appendix A.  
 
B.6 Direct Shear Test 
 
To determine the shear strength parameters of the on-site soils, direct shear tests 
were performed on selected in situ samples in accordance with ASTM D3080. After 
the initial weight and volume measurements were made, the sample was placed in 
the shear machine, and a selected normal load was applied. The sample was 
submerged, allowed to consolidate, and then was sheared to failure. Shear stress 
and sample deformations were monitored throughout the test. The process was 
repeated under two additional normal loads. The test results are presented in 
Figures B-3a and B-3b. 
 
B.7 Consolidation Test 
 
One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation tests are graphically shown in Figures B-4a and B-4b. 
 
B.8 R-Value 
 
A Resistance or R-Value test was performed on selected bulk samples of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are summarized in 
Table B-1. 
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TABLE B-1: 
SUMMARY OF R-VALUE TEST RESULTS 

 
Boring No. Sample No. Depth (ft) USCS 

Soil Type 
R-Value 

R-08-004 B-1 1.5 - 3.5 CL 39 
R-08-005 B-1 2 - 5 CL 25 

 
 

B.9 Soil Corrosivity 
 
Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil pH (Caltrans method 
643), water-soluble chlorides (Caltrans Test Method 422), water-soluble sulfates 
(Caltrans Test Method 417) and electrical resistivity (Caltrans Test Method 643).  
The test results are summarized in Table B-2.   
 

TABLE B-2: 
SUMMARY OF CORROSION TEST RESULTS 

Boring 
No. 

Sample 
No. 

Depth 
(ft) 

USCS 
Soil 
Type 

Resistivity 

CTM 643 
(ohm-cm) 

pH 
CTM 
643 

Soluble 
Sulfate 
Content 
CTM 417 

(ppm) 

Soluble 
Chloride 
Content 
CTM 422 

(ppm) 

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

 
 
B.10 List of Attached Figures 
 
The following figures are attached and complete this appendix: 
 
Figure B-1    Atterberg Limits Test Results  
Figure B-2    Grain Size Distribution Test Results 
Figures B-3a, b   Direct Shear Test Results 
Figures B-4a, b   Consolidation Test Results 
 
 
 



#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80

100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08
R-08-012 R-1 6.0 6.5 1.8 2.0 28 47 20 27 0.30
R-08-012 R-5 26.0 26.5 7.9 8.1 29 33 21 12 0.67
R-08-012 R-9 46.0 46.5 14.0 14.2 26 26 23 3 1.00

Figure No. :  B-1
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(ASTM D-4318-00 / CT-204 / T-89)
05/30/08
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PLASTICITY CHART
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0.0 0.00 #REF! #REF! #REF!

                   Medium
Boring Sample

Number Number
R-08-005 R-1 5.0 6.5 1.53 1.98 CL
R-08-005 S-2 10.0 11.5 3.05 3.51 SM
R-08-011 S-11 60.0 61.3 18.30 18.70 SW-SM

Remark :

Date : Figure No. : B-2

Well Graded Sand with Silt (SW-SM)Gray Brown

SR-22 GRAIN SIZE ANALYSIS
           (ASTM D-422-63)

Soil Color Soil  Description U.S.C.S.
Gray Sandy Lean Clay (CL)

Gray Brown Silty Sand (SM)

   Hydrometer Analysis

Silt or Clay SandGravel

US Standard Sieve Sizes
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

AshlinT
Text Box
Figure B-3a



 DIRECT  SHEARS 

GLA JOB NO. : 2002-017 DATE: 6/12/2008
CLIENT: Group Delta # I-436
JOB NAME: BY: LD

SAMPLE DESCRIPTION
DRY DENSITY 

(PCF) 
WATER CONTENT 

(%)
SHEAR RATE 

(IN/MIN.)
NORMAL 

STRESS (PSF)
PEAK SHEAR STRESS 

(PSF)
SHEAR STRESS (PSF) 

@ 0.25 IN.

R-08-004 / R-6 Clayey Silt w. Siltstone 96.4 26.7 0.0042 1500 1200 @ 0.095 1100

R-08-005 / R-3 Silty Clay 99.3 25.3 0.0042 800 780 @ 0.11 700

R-08-005 / R-3 Silty Clay 99.0 25.3 0.0042 5000 3350 @ 0.185 3320

R-08-012 / R-3 Silty Clay 103.7 24.1 0.0042 4000 2540 @ 0.245 2530

R-08-019 / R-8 Silty Clay 104.3 23.3 0.0042 3000 2140 @ 0.15 1970

R-08-019 / R-8 Silty Clay 104.7 23.3 0.0042 7000 4880 @ 0.2 4730

R-08-023 / R-7 Silty Clay 85.5 37.9 0.0042 2000 1340 @ 0.09 1180

GeoLogic Associates

AshlinT
Text Box

AshlinT
Text Box
Figure B-3b



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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responsibility for the application of the material it contains. 
The American Concrete Institute disclaims any ~d all 
responsibility for the stated principles. The Institute sl~all not 
be liable for any loss or damage arising therefrom. 

Reference to this document shall not be made in contract 
documents. If items found in this document are desired by the 
ArchitecUEnpineer to be a pan of the contract documents, they 
shall be restated in mandatory language for incorporation by 
the Arch!tecI/Engineer. 
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8.1-Referenced stnndards and reports 
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CHAPTER 1-GENERAL 
1 .I-Definit]on_o_teJlular_c_oncrete -- . - - 

C&w&-nsity.. ce~ular  co_ncred. (Fig.- . l . l )_  isgdefmed ) 
concrete made wi~hy&a~c.~ement,~water, and preformed 

(&omlto form a hardened material having ancven-dj 
2I61iit~of~50~lblfi~ (800 kglm3) ClesTS.,These mixtures may 
include aggregate and other material components including, 
but not limited to, fly ash and chemical admixtures. 

Fig. I. I-npical cell structure of cellular concrete. 

This guide provides data and techniques pertaining to the Fig. 1.2-Roof deck applicalion (click on picture to view 
properties and applications of cast-in-place low-density viho). 
cellular concrete. Common applications of cast-in-place 
low-density cellular concrete are on $of &cks)and 

-- - 
g&feChnid a p p l i c & ~ ~ .  On roof decks, the material 
providesdes&%ng base, thermal insulation, and drainage slope 
for flat-roofed industrial and commercial buildings (Fig. 1.2). 

In geotechnical applications, the material is applied in 
thick sections of cellular concrcte with low compressive 
.strengths (Fig. 1.3) for the~t&5Gt3f-p6-~ils:fX1S for- 
?. abandoned-structm (pipelines), andccellnlar c o n c r e t e ~ l l s ~  
designed, mixed, and placed to meet specific job conditions 
and functional requirements. 

1.2-Definition of low-denslty, controlled 
low-strength material (LD-CLSM) 

Controlled low-strength material (CUM) is a cementitious 
material that is in a flowable state at the time of placement, ~ j ~ .  1 . 3 - ~ ~ ~ t ~ ~ / , ~ i ~ ~ i  (click on pichre to view 
and that has a specified compressive strcngth of 1200 psi video). 
(8.3 MPa) or less at the age of 28 days. This material is 
discussed further in AC1229R. Low-density CLSM (LD- mixture. Trial mixture tests arc needed to determine 
C U M )  meets this definition, and has a cast density that is compatibility and the resulting physical properties. Low- 
controllable from 20 to 50 1b/ft3 (320 to 800 kg/m3). The density cellular concrete mixtures may also include 
quantity of preformed foam in the mixture determines the supplementary cernentitious materials. 
mixture's final density. 

2.1-Cement 
CHAPTER 2-MATERIALS +e_cemeg should meet the requirements of hk4 C 150 4 

The basic materials In low-density cellular concrete are Gortland cement). -C 595 (blended-cement),-or C -1157 / 
cement, water, and preformed foam. Because the main lhydraulic Blended cements include cement 
ingredient by volume of a low-density cellular_concrctc containing combinations of ponland cement, pozzolans, slag, 
mixture is preformed foam, it is c?itii&f alfidmixturea be] other hydraulic cement, or some combination of these. 
cbriifaable with $e - p ~ f o r m e d  foam within the specific Blended cement may result in lower rates of early strength 
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development and should be tested for specific applications. 
High-early-strength (Type Ill or HE) cement produces cellular 
concrete with higher rates of early strength developmcnt. 

2.2,--Water-- .. - -~ - . .  

: w i n g  water-for-concrete~shouldbe f-.- ... - . cl* and freeree .fro; 
deeirnental amounts of\oils, acids, alkalis, salts, organic) 
r-- - ry~_al~*illd]or other subs:G~~t% delCt6ridY:-t6 G c r e t e  or 
reinforcement. Any Gnpota6le G t e r  should be tesiqd for 

I 
hardness, pH, suspended~soIids~~to~~~salt~cont~n~ and 
other characteristics that might affect the preformed 
foam. the setting time, and the strength of the low-density 
cellular concrete. 

2.3--Preformed foam 
Preformed foam is created by @Luting a liquid_?oag 

T-  concengag --- with %fi-ih predetesmined f&o?s (Fig. 2. 1) 

and e g F s  mixt@@33& a]f&@im generam. Meter the 
preformid foam directly into the cement-water slurry at the job 
site (Fig. 2.2). Tbe density of the$kformed foam is typically 
&een 25 and 4.0 I&, (40 and 65 kg/m3). 

The foam concentrate should have-a~ chemical composition 
capable~of F<dudig~d main@injngs@Me aircells-withih ,-- - 
the.concretemh&Theeair cells should be able to resist the 
physical and chemical forces imposed during mixing, 
pumping, placing, and setting of the cellular concrete. If .the 
cellular (air-cell) structure is not stable, it may break down 
under these forces, resulting in an increased concrete 
density. Most common proprietary formulations of foam 
concentrates contain. protein hydrozylates or synthetic 
surfactants. K-S& C 796-$rovides a standard method for 
laboratory measurement of the performance of a foaming 
chcmical to be usedsproducing f m (air cells) for making T cellular concrete. WTM C 869 is a standard specification 
that covers foaming agents specifically formulated for 
making preformed foam for usc in the production of cellular 
concrete. This specification provides the means for evaluating 
the performance of a specific foaming agent. Further 
information concerning these formulations and the procedures 
for using them is available h m  foam manufacturers. 

2.4-Aggregates 
Low-density cellular concrete @iy-iglude lightweigh? 

<- - 
Tifa& such a s ~ e r m i c u l i E ~  SiIite'meeting the require- 
ments of WM ~ - 3 3 2 - ~ @ $ _  I )  to lower the slump to 
achieve steepcr rpof slopcs, and to maintain moisture in dry 
climates. Wilson (1981) provides additional information on 
the use of lightweight aggregates used in cellular concrete. 
Any proposed aggregates should be tested for physical 
properties, pumpability, and compatibility in trial mixtures. 

2.5-Admixtures 
2.5.1 - ----- Chemical admixtures-Ch,"~~ql~ad@x~ures, such 

as &terIrcdu~jnn-&%ixi3~y - ~ andset accelerated, are used 
with cellular concretes. Water-reducing admixtures can improve 
compressive strength for special mixtures or applications. 
Hot water, high-early-strength (Type UI or HE) cement, and 
chemical accelerators can be used singly or in combination 

Fig. 2.1-Diluting foam concentrate in water (click on pic- 
tlve to view video). 

Fig. 2.2--Metering preformed foam into cement-wuer slurry 
(click on picture to view video). 

to accelerate settlng. Accelerators containing chloride ions 
should not be usedin cellularconcrete placed In contact wlth 
steil. ~@&al admixtures should conform to ASTM C ~94) 
and be used at dosages recommended by the manufacturer or 
determined by trial mixtures. 

Not all chemical admixtures are compatible for use in 
foamed cellular concrete. Individual manufacturers of foam 
concentme should be contacted for information about the 
compatibility of specific admixtures with their foam 
concentrates, and trial batches should be used to determine 
h e  resulting rniature characteristics. 

2.5.2 Susnlementarv cementitious ma~erials-In the . . __  ._ -- 
production .- of cellular cbncrete, ~up~~erm_entary.cementitioud 

@a&alssuch as fly ash, silicz-fume, high-Gi&ity] 
- - - ~  .-,-. 

m~takaolb or  ground-granulated-blast7hrnace .~-- slag. (slab, 
cement)-are in~luded~Eiiiice~bleedingZnd semgation.and..; 

noincrease s t r e n g t h : ~ r i a I ~ ~ ~ ~ ~ h 0 u ~ e  used to confirm 
the compatibility of the selected foam concentrate with other 
admixtures, and to help determine the p r o p  admixture 
dosages and resulting physical properties. Various mineral 
admixtures may differ considerably in canpadion, fineness, 
and other properties. The user should review major fly ash 
properties-loss on ignition (LOI), cementing activity, and 
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Fig. 2.3-3'jpicalfiber types. 

Fig. 2.4-Fibers in cellular concrete. 

water demand of the fly ash-before including fly ash in a 
low-density cellular concrcte miture.-The,first of these 
properties (L01) is addressed in MTKC 618. A'fly ash with 
a high LO1 (carbon content) may adversely affect the 
preformed foam by causing an increase in density and loss of 
yield. If cementing activity is low, the concrete may set too 
slowly, resulting in a lower strength and a higherdensicy. High 
water demand m y  require that the water-cementitious material 
ratio (wlcm) be adjusted to achieve the desired sb-ength. 

2.6-Nonstandard materials 
Special cemenls, supplementary cementitious materials, 

and aggregates may be included as nonstandard materials. 
Some mine-fill applications may use local materials as 
aggregates or fillers in lowdensity cellular concrete to extend 
the mixture when transportation of materials to remote areas is 
difficult. The user should pretest nonstandard mixtures for 
proper development of the desired fill properties. 

2.7-Fiber reinforcement 
Low-density cellular concrete may include~commercially 

G&bleIfibedsuch as nylon, polypropylene, polyester. 
and alkali-resistant glass, as reinforcing materials (Fig. 2.3). 
The choice of fiber type depends on performance rcquire- 
ments. Cellular concrete's flexural and tensile strength, 

Fig. 3.1-Measuring as-cast density (click on picrure ro 
view video). 

impact resistance, fatigue limit, energy absorption, and 
spalling resistance can be enhanced through the use of fibers 
that are known to be sufficiently durable under the expected 
service conditions. Zollo and Hays (1998) address the 
material and engineering properties of fiber-reinforced 
cellular concrete. Fibers can also help control plastic 
shrinkage cracking (Fig. 2.4). 

CHAPTER 3--PHYSICAL PROPERTIES 
3.1-As-cast density 

The.as__t-d6isCty at the point of placement should be 
determined by calculating the density of samples using a 
&Giier of EoOw~~oIummd GrnpFweight; s prescribed 
in applicable sections ofyiSTh4 -_ Ci%i~iFigl.l[ -- Monitoring 
the ascast density of the cellular concrete is an imponant 
jobsite q u a ~ i $ ~ &  too[for controlling the uniformity 
and density of the mixtureat the point of placement. Procedures 
for sampling and testing hardened insulating cellular 
concrete are given in ASTM C 513. 

3.2-Oven-dry density 
6vendryryrydeisi@, evaluated using ~e-7-i C4%1 

determines the unit weight used to define lowdensity 
ccllular concrete, which by definition has a maximum oven- 
dry density of 50 l b l g  (800 kg/m3). 

3.3--Compressive strength 
The r~Gti0nship&tween~comp~i~ greregth<and c a t  

clC"nsity is an important ~fidi~at?~_of-the*i@of cellular 
concrete (Kcarsley and Wainwright 2002b). Thc c%gm4si* 
st%@&of cellular concrete should be evaluated in accordance 
with A s ~ C  796 and e49S. Compressive m g t h  sfjkciW9 
6hould nZbCoYen-&id When it is necessary to determine 
oven-dry density, it is necessary to make companion specimens 
for this test in addition to those specimens for compressive 
strength testing. The u~sh5~I~lelate~COm~ressive strenith -- -- 
6theGen-dry-densiF0f Ce l l i i ~ -COn&~~as  indicated-in7 
~ a b s X l ? ~ a b l e  3.1 is a guideline only, based on Type I 
cement, no cement substitution, and using local materials. 
The user should test specific local materials to determine 
these propertiesL_ 

For g/eotechnical applications, the cmensi t i ty  of the 
material is usually the most significantjifo&rt<and is moTe 
important than bearing capacity (unconfined compressi;L 
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Table 3.1-Possible ranges of compressive -- 
strength and modulus of elasticity versus 
ovendry density for cellular concrete In 
roof deck appllcatlons 

f l  

0s 

ZD 30 40 LI) BO 70 0 90 100 110 (ZU 130 

fig. 32-Drying shrinkage versus air-dty shrinkage (I in 
= 25.4 mm; I ib/, = 16.0 kg/m3). 

Table 3.2-Physical properties for geotechnical 
(Engineered Fill 2001) 

w g s ) .  As a result, these densities and compressive 
strengths are lower than those for roof deck applications 
(Table 3.2). Xf standard materials are used, the density of the 
low-density cellular concrete has properties that fall within 
ranges specified by the manufacturer of the foam concentrate. 
If nonstandard materials are used. special test batches may 
be required to confirm specific properties. To define the 
general relationship between cast density and compressive 
strength for specific applications, one manufacturer has 
divided the cast density into convenient ranges. 

Because the need for controlled low-density fill is usually 
the main reason for using lowdensity cellular concrete, 
compressive strengths and ultimate bearing capacities 
require only minimum values. For specialized low-density 
cellular concrete geotechnical applications, other physical 
properties may be required. 

Cellular concrete with a mmpressiw strength below 70 psi 
(0.48 MPa) has proven satisfactory for special application. 
such as pipe and wall insulation, tunnel and mine fills, 
energy absorption or shock mitigation, and backfills in sewer 
and highway construction per ACI SP-29 (ACI Committees 
213 and 523 1971). 

3.4--Drying shrinkage 
Drying shrinkage is not usually critical in cellular concrete 

used for roof deck insulation or geotechnical applications. 
The reason for this is that when cellular concrete is used to 
insulate roof decks, it is not considered to contribute structur- 
ally; and when it is used in g&%&iii~al  applications, any 
Skiiihgmm:thof it might undergo~~&~ot~sig~ficantly 

~reciuce3%ifing- capady.  DryingGhYink-e--is typically 
'~O~~,O~%after-6-month~?1t~SO%~relati~humi&ty and 
73 "F (23 "C), and increases with decreasing density. Some 
of the effects of drying shrinkage can be mitigated by adding 

Fig. 3.3-Typical base-sheet nail. 

fibers to the mixture (Section 2.7). Figure 3.2 relates drying 
shrinkage at 56 days to the air-dry density of cellular 
concrete ( A S W  C 157). 

3.5-Thhermal-expansion 
The coefficient o f . t h e n n a ] m i b h  for cellular concrete 

vtlries directly with density, and is typically 5.0 to 7.0 x 10" 
per O F  (9.0 to 12.6 x 1 per "C) as evaluated using a linear 
thermal expansion test with strain gauges. The designer 
should consider thermal expansion in applications with 
significant variation in placing temperatures, operating 
temperatures, or bath. These conditions could occur in nppli- 
cationssuch as roof decks, power plants, ovens, and steam lines. 

3.6-Walkability 
Walkability. a- tcrrn developed tod~c_fibe the ttliiliij~ 2 

(low-de3sity concre5-to sustain-normal construction-foot 
trafficwithoutdamage, is best judged by exnmining surface 
distress. Walkability improves with increased density. When 
heavy construction traffic is expected (such as from wheel- 
barrows, scaffolds, material storage, or pathways), the 
surface of the roof deck should be protected with wooden 
boards or by a similar method. 

3.7-Mechanical attachment 
For roof deck applications, the roofing base sheet should 

be mechanically attached to the low-density cellular 
concrete roof deck using specifically designed nails or 
screws (Fig. 3.3). Fastening within 2 to 7 days of concrete 
placement is possible if the fastener can be installed without 
shattering or spallinp the cellular concrete and if an installed 
fastener has a minimum specified withdrawal resistance of 
40 Ib (180 N), which is consistent with required wind-uplift 
resistance and typicnl nailing patterns (such as three rows, 
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Nationol Bureau of Standards cune 
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fig. 3.4-Thermal conductivify versus oven-dry densiry 
(Narional Bureuu of Smndards 1955). 

uniformly spaced over the width of each base sheer, and 
using a nail spacing of 7-If2 in. 1190 mm] in each row). 
Because no consensus standard exists, nailing patterns are 
generally qualified by product- and pattern-specific testing, 
and are published in evaluation-se~ce reports (ANSVSPRJ 
FX-1-2001 2001). 

3.8-Thermal conductivity 
The thermal conductivity of cellular concrete should be 

measured using the guarded hot plate (ASTM C 177) or the 
heat flow meter (ASTM C 518) methods. A full-scale 
assembly is measured by a hot box apparatus (ASTM 
C 1363). Table 3.3 lists typical thermal conductivity values. 
These values follow the curve of Fig. 3.4, originally 
produced by the National Bureau of Standards (1955). 

3.9-Fire reslstance 
The fire resistance of cellular concrete in a building 

system is determined by a fire test, during which the cellular 
concrete element must support its design load, remain within 
the temperature increase specified by the test standard, and 
withstand the transmission of flame or hot gasses per ASTM 
E 119. Information on the demonstrated fire resistance of 
slabs with cellular concrete and charts for estimating the fire 

resistance of various two-course roofs is available (Abrams 
and Gustaferm 1969; Gustafeno et al. 1970). 

Fire-resistance tests have been conducted on wall, floor, and 
roof assemblies of cellGliu concrete cast over concrete (precast 
or cast-in-place), galvanizcdsteel, and wood substrates. Some 
of these assemblies contain expanded polysryrene insulation 
board sandwiched within the cellular concrete. Recognized 
laboratories, such as Underwriters Laboratories, Inc., publish 
construction details for the tested assemblies, including fire 
ratings in hours evaluated using ASTM E 1 19. 

Table 3.3--Typical thermal conductivity values for 
oven-dry cellular concrete  

Oven-dry density Thermal conductivity, K 

0.91 0.13 
640 1.11 0.16 

800 1.36 0.20 

3.10-Permeability 
Generally, lowdensity cellulnr conc@e_h% $GCeeffiSimtl 

of $iiiZZEa6ilitjTk~that i<co&&t -throughouiuiik 10- 
d&nsifj-%ing+ (Kearsley and Wainwright 2001 a). The 
coefficient of permeability is inversely related to the effective 
confining pressure on the sample. Because lowdensity 
cellular concrete is a rigid material rather than a yielding soil, 
its permeability is measured using a modified triaxial-type 
test including a confining pressure to prevent direct passage 
of water (short-circuiting) along the interface between the 
specimen and the confining membrane. A constant head 
should be-maintained during the test. Reported values range 
f r o d l  x to 1 x m a s  (4 x lod to 4 x lo-' in./s) 
(ASTMD 2 y 7 - -  < -_- 
3.1 l-Freezlng-and-thawing resistance 

Frewing-and-thawing resistance of low-density cellular 
concrete is evaluated using Procedure B (rapid freezing and 
thawing) of ASTM C 666, with a modified cycling protocol 
involving a longer thawing period. This modification is 
necessary because the insulating properties of lowde~isity 
cellular concrete prevent rapid lowering and raising of the 
temperatures at the interior of the specimen, and thus prevent 
completion of a freezing-and-thawing cycle i: the originally 
prescribed maximum 4-hour time period. Lowdensity 
cellular concrete intended for exterior cxposure should have 
a relative dynamic modulus of elasticity Eat least 70% of its 

original value after 120 cycles when tested according to 
Procedure B of the modified ASTM C 666. Because the 
freezing-and-thawing resistance of low-density cellular 
concrete increases with increasing density, cellulj  concrete 
within 2 to 3 ft (0.6 to 1 m) of a surface subjected to cycles 
of freezing and thawing while exposed to water must have a 
density of at least 36 1b/ft3 (575 kg/m3). MacDonald et al. 
(2004) provide an evaluation of the freezing-and-thawing 
performance and testing of cellular concrete. 

CHAPTER 4--PROPORTIONING AND TESTING 
4.1-Proportloning 

Guidance for mixture proportioning is generally available 
from the ~nanufacturer of foam concentrates. The mixture 
proportion specifies the range of proportions of the various 
ingredients needed to attain the desircd physical properties 
(density and compressive strengh). The user should test 
mixture proportions when nonstandard materials or special 
applications are involved. 

-Personal mncspoodauo from E L Bidwell, Unbwsicy of nlinois. D Will COT. 
of Arnuica. and report. "Frcac Thaw Testing dLow Denr~ty." Ehrizell Lighnvrighr 
Co~lcnre. Apr. 2. 1975. 
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4.2-Ingredient compatibility 
Eoch ingredient that does not meet standard specifications 

for mixture compatibility should have the cellular concrete 
physical properties checked in actual mixtures according to 
ASTM C 796 and C 869. Cements may have significant 
saength variations within standard specification limits. Mill 
reports and test batches are useful for reviewing the product 
differences between cement and fly ash sources. Kearsley 
and Wainwright (2002a) demonstrate how to optimizc fly 
ash content for strength. 

4.3-Cast density 
~ - l g - f ~ ~ d ~ : t h ~ p o i n t  of placement i ~ t c  

&plw and-most:conv-ient test formTniErinX&e quality, 
cafcafthe:p1acedXm~ylinder specimens for compressive 
strength tests, usually measuring 3 x 6 in. (76 x 150 mrn). 
should be cast at the same time that periodic density tests are 
performed. These samples should be covered and stored in a 
protected area for at least 24 hours before they are trans- 
ported to the testing laboratory for testing in accordance with 
ASTM C 796. 

4.4--Physical properties 
For standard mixtures made from standard materials, cast 

density determines the physical properties of the cellular 
concrete. It is not necessary to repeat the specialized tests of 
materials for each project. These specialized tests include 
permeability and freezing-and-thawing resistance; they may 
require up to 3 months to complete. Strength and density 
determinations are often sufficient. If unique applications or 
nonstandard materials are used, special tests may be 
required. A special test is one related to the performance of 
the material in the specialized application:. Legatski (1994) 
provides a detailed review of testing the properties of 
cellular concrete. 

CHAPTER SBATCHING, MIXING, PLACING, 
FINISHING, AND CURING 

5.1-Storage of materials 
All materials should be stored in a manner to prevent dete- 

rioration and contamination by foreign matter. 

5.2-Batching 
Materials for l~w~ensity-~celluI_ar~concrete are typically 

~ ~ a n d - b a t e ~ s i t e , - ~ t l ~ ~ n i ~ ~  ~ p e ~ i i ~ i ~ ]  
(mFer:~;The cement, fly ash, and othcr ctry~rnatds=are, 
~ - ~ r a t c ; d ~ ; a n i L B e m ' G i ~ & ~ . i S m Z t e T ~ . ~  
Thvrefomcd f o a m i ~ : ~ e . ~ ~ n t o  the mixture through a cali- 
brated nozzle. The accuracy of each batching device is critical 
to the final mixture density and its subsequent reproducibility. 
Each batching device (scales, water meter, foam-generating 
nozzle) should be calibrated before starting a project, and 
during a project if there is a reason to believe it is necessary. 

5.3-Mixing__- 
~ c h ~ i ~ ~ l l ~ m i x i ~ c e l l u l a r  concrete produces a uniform 

distribution of materials with a suitable consistency_ase 
specified ascast dcnsity. ~ x - c e ~ s i ~ ~ ~ ~ ~ ~ ~ s h o u l d & /  
f -7 --- 
avolded,hs it may cause changes in dcnsity and consistency. 

ITY CELLULAR CONCRETE 523.1 R-7 

In batch mixing, the mixer should be charged wlth mixture 
water and dry ingredients, followed by special admix=s 
and the prefonnedfoamLThe_ -density shpuldh' 
<- - monitored at the point of pIacementfevem30 to_ 60 minute3 
based on consistency of results. Allowance should be made 
for any density changes that result from placing methods or 
conditions, such as pumping distances and extreme weather 
conditions. Ingredients should be added in the proper propor- 
tions and sequence during continuous mixing operations. This 
is necessary to ensure reasonable uniformity and achieve the 
~ e ~ @ @ . a ~ : ~ a ~ d ~ n ~ i ~ ~ g ~ t h ~ ~ i n t  of p a c e  - -_ 

hndard;concntt _mixing .equipmen.t-g no@dY- & 
&i&ptable ~-. &r low-density cellular concrete mixtures 
because the action of the mixer does not combine the in@- 
ents with the correct lpeed and mixing actioT@ih5& 
addlCfiZiSp~~ableebecause it properly combines the 

. . - J 

ingredients and blends the preformed foam rapidly and 
efficiently to produce a uniformly consistent lowdensity 
cellular concrete mixture. Other m-ixen +processes that 

--7 
produce uniform mixtures includchigh-shear mixeg. 

' L  --- 

5.4-Placing 
Cellulnr concrete should be placed by ~--edtyt 

@ i B i ~ t a l t i ~ L ~ ~ h ~ P % i @ ~ e  should be large 
enough in diameter (usuallf2-Tii 215JCJ 1 to 64 mm]) to 
ensure uniform delivery of cellular concrete at the point of 
placement without damage to the structure o~substrate. 
Low-density ~ e l l u l a r ~ o n c ~ t e ~ - b e - ~ u m ~  

&&kces (over-1500 ft [460 m]).~This is a major advantage 
for low-density cellular concrete over other materials and 
placing methods, and is important on large, congested 
projects with difficult access. 

5.SFinishing 
For roof deck applications, cellular concrete should be 

finished to the slope and thickness specified on the project 
drawings. A minimum slope for proper roof drainage is 2% 
(equivalent to 111 inJft [21 mdrn]). It is possible to place 
this material on steeper slopes. The cellular concrete surface 
is usually finished with a darby or screeded to the specified 
slope (Fig. 5.1). The surface should be smooth and free from 
ridges, projections, and depressions that might adversely 
affect the roofing membrane. 

Foraeot@hnic$ applications,lll~thi-mses-nnging-, 
[fr%2 t6P fi.O.6 to 1.2 m) are typical. The lift thickness i e  
job-specific and related to the project layout and casting 
procedure. A greater lift thickness is acceptable for specific 
job conditions. The &t-of -hydmr  .n-developed within the 
mass, the c@jt5TiZ11&nSit$, thtKE5iiGFntyt ,  and the 
&Gent temperaturralFiiiflE-th-ee-lift thiCkknni%sl 
Thinner castings reduce the heat buildup from hydration of --- -- -- -- - - - 
the cement.C@+ibk to cast material in a formed & 

q i S i K l F  2-Gm to -p5rmittananundisturbed settid. In 
aeneral, lowdensity cellular concrete should be cast t&fiFd 
&~ridwith~ol~~f~01~(0.03 m). It i s @ Z i E @ ~ S i  
,-@fy i ~ ~ ~ @ % ? f i n ~ E f a & .  A darby finish is aceptable 
for the final lift. 
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Fig. 5. I-Typical roof deck cmss sections. 

5 - 6 - C u r i n g - _ , _ _ -  _ 
Wiimng or u ~ ~ o f f c ~ g g ~ u n d ~ i s  advisable fo7 

6-f-dck-a- .-a ppl~~@w-when~rapid~drying iss@ipted.j -- _/ 

Curing compounds should be compatible with the find 
roofmg system. Traffic should not be pgmitted on freshly 
placed cellular concrete roof decks until adequate walkability 
(Section 3.6) is demonstrated. Check with the manufacturer of 
foaming agent for specific recommendations to ensure 
compatibility with subsequent roofing membrane material. 

5.7--Placement in cold weather conditions 
When ambient temperatures &efo#rE°F5@ "C) are 

predicted within 8 hours after placement dal precautto~s 
should be taken, including the use of Type W. (high early- 
strength) cement or Type I cement with heated mixing water 
to increase the initial internal temperatun: of the concrete 
and accelerate the setting time. Because of the relatively high 
cement content and insulation properties of cellular concrete, 
these precautions are usually adequale. Cellular concrete 
should not be mixed or placed during freezing weathcr, rain, 
or snow, or when standing water, snow, or ice is present on 
the deck. The foaming agent manufacturer should be consulted 
for specitic cold weather placement recommendations. 

types include corrugated or fluted steel, structural concrete, 
and wood. 

6.1.1 Sreel--Casting cellular concrete against permanent. 
uncoated structud mefal formwork is not good concrete 
construction practice. Steel embedded in cellular concrete 
should be protected from corrosion in a manner consistent 
with its service environment (refer to ACI 222R). 

Corrugated or fluted steel deck should be galvanized, 
coated, or both to meet the requirements of ASTM A 653. 
Steel decks are designed for gravity loads by selecting an 
appropriate steel gauge and deck profile, depending on the 
load and the span. The deck should be attached to the 
framing by welds or mechanical fasteners according to the 
deck manufacturer's recommendations and as required to 
resist the specified loadings, as determined by the designer 
with due consideration to diaphragm strength, uplift, and 
othcr suuctural design requirements. The steel sheets should 
bc vented, with bottom slots having an open area of at least 
0.5% of the plan area (Fig. 6.1). Side-lap embossments 
improve bond, which is important under seismic loading and 
wind uplift. 

6.1.2 Strncntruf concrete-A structural concrete base for 
cellular concrete (Fig. 6.2), whether cast-in-place or precast. 
may require venting for moisture relief that can be achieved 

5.8-Placement in hot weather conditions 
When expecting ambient temperamres wE.,84"F with unsealed joints between precast strucn~ral concrete 

(38 "C) during casting, the following w r w a  elements or by venting (refer to Fig. 6.3). 

should be considered: 6.13 Wood-Cellular concrete is cast over structural 

~ ~ 6 ~ ~ ~ d a ~ w i l l  avoid the heat of the day; wood roof decks to produce the proper slope for drainage 

Yem-lg T--mliteeaaegaB may be used as an and for thermal insulation (Fig. 6.4). A waterproof 

additive to maintain moisture in the mixture; membrane. such as an asphalt-saturated felt, should be - . mer reinforcement may be incorporated in the mixture securely fastened to the wooden deck with the edges sealed 

to minimize plastic-shrinkage cracking; before the cellular concrete fill is placed. 

The roof deck may b e G i & ~ d - b y Y f ~ i ~ g  after 
casting; and 6.2-Roofing readiness 
The roofing mcmbrane may be installed as soon as thc A roof membrane can generally be installed 2 to 5 days 

after a cellular concrete roof deck has been cast if the mois- moisture content is deemed acceptable for the roofing 
turc content is deemed to be acceptable for roofmg application. The installation may begin as soon as 2 days 

after casting. membrane application. The surface hardness of the cellular 
concrete should be adequate to withstand foot traffic and 

The foaming agent manufacturer should be consulted for 
other light roofing operations without damage. The screeded specific hot weather application recommendations. 
surface of the cellular concrete should be smooth and free 

CHAPTER GDESIGN CONSIDERATIONS from ridges or depressions that would adversely affect the 

FOR ROOF DECKS integrity of the roofing membrane. Ridges should be scraped 
6.1-Form svstems flat. Roofing base sheets are commonly attached to the roof 

A common ~pplication of cellular concrete is as insulation deck by nailing. The roofing membrane is commonly 
for concrete roof deck fills. The cellular concrete is cast over attached to the base sheet by mopping or torch-heating. 
the structural deck system of the building. Typical deck Other roofing-attachment systems should be compatible with 
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Fig. 6. I-Casting cellular concrete over vented steel &ck slirry over structurul concrete deck,. 
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Fig. 6.3-Tvpical roofing derails for cellular concrete roof decb. 
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Fig. 7-1--Cieotechn~cal applrcation under a bndge structure 
Fig. 6.4--Woodfmme roof deck substrate from below. with mechanically srubilized earth (MSE) comainment walk. 

the cellular concrete and with the substrate (the structure that 
provides the required wind uplift resistance). 

6.3--Load-carrying capacity 
Specific structural design requirements for cellular 

concrete depend on the type of substrate used The most 
common substrates are galvanized steel and precast or cast- 
in-place concrete. Although cellular concrete is not designed 
for composite action with the substrate, it provides additional 
stiffness. Designers should obtain information from 
substrate manufacturers regarding the ultimate flexural 
capacities and in-plane stiffness and strength characteristics 
of various systems. 

6.4--Expansion and contraction joints 
Cellul& concrete exhibits drying sh;inkag when placed 

in large monolithic placements such as roof decks. Because 
shrinkage of cellular concrete is much greater than its thermal 
expansion, expansion joints are generally not necessary. 
Expansion joints are required, however, in a cellularconcrete 
roof deck at expansion joints in the structural system, and at 
changes in the direction or type of substrate material. 

6.5-Relief of vapor pressure 
Under certain temperature conditions, moisture in cellular 

concrete or moisture intruding from external sources may 
cause undesirably high vapor pressure under roofing 
membranes covering a roof deck system. The vapor pressure 
can be reduced by postponing the application of the roofing 
membrane until the cellulllr concrete moisture content is at 
an acceptable level. A nailed base sheet, combined with 
perimeter venting at the intersection detail between the edge 
flashing and the counter-flashing, also helps reduce the 
vapor pressure. 

The rate of drying of cellular concrete is a function of 
placing conditions, density and thickness, substrate, venting, 
and environmental conditions. The overall roof deck system, 
building use, and climatic conditions should be evaluated 
before specific recommen&tions regarding venting arc 
made. This evaluation is especially important in re-roofing 
applicatio~is where dry portions of the existing roof 

Fig. 7.2--Geotechnical applicariotz at bridge widening 
approach. 

membrane and insulation can be left in place and the cellular 
concrete cast over it. 

6.6-Standard roofing details 
For information on generally accepted roofing details 

(Fig. 6.3). refer to NRCA Roofing und Warerproofing Manual 
(The National Roofing Contractors Association 2001). 

CHAPTER 7-4EOTECHNICAL APPLICATIONS 
In most applications, the & % & S f o f  cellular 

c o n ~ r e t ~ S i t S l ~ ~ & ~ ~ t h e r  advantages i n c l u d a  
&xcavation, (a requirement in some applications) a n d m a  
, c o ~ i ~ ~ a b l e ~ & ~ ~ ~ a s ~ o m ~ ~ ~ i t h 7 ~ d ~ ~ d  CLSM2 

7.1--Backfill 
Lowdensity cellular concrete placed around and next to 

structures such as 6 p & ~ b @ n t - a ~ d ~ a i i i i n ~ d ~  
b G l ~ ~ g ~ w ~ ~ s ~ ~ n i f i ~ a n t l Y ~ ~ d u c ~ e s t ~ e e d e a d d ~ o a d  bvererpoor3 -- - 
G i l s ' ( ~ i ~ .  7.1 and 7.2). 

Pmlow-density cellular concrete@:itASssnTtmJ 
~ t i v e ~ l a t e r a l ~ r c - a g a i n s t  the wall structure, as does 

-- 

standard granular bikfill. Bewuse lowdensity cellular 
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concrete is cernentitious, it@~-hiWqjire c o m p i o n ,  and 
C ~ z -  

because it has low density,-qettlement is min5iJ. 
~lli~~e-a~~&~&ati0ns-ma~-often-be.hm~1.0 to 40-ftj 

(3.0 to 1'2-ii~)Wk in heighia low-density fill that does 
not require comz&tion is often a prefemd alternative to 
heavy, compacted fill. _-- - 

qos t  of thg fill thicknGs ~f cellular concrete @iild-bc 

P- (610 to 910 mm) i's_usUily 42.lb/ft~(675 k g h  ) cellular 
7 ~~~~d_en~ity-of~3~0..1h/ft3_'(480 kg/m3). The 6-2 to 3 !i 

concrete, which has excellent resistance to kezing and 
thawing and provides a solid base for an approach slab or 
pavement structure. 

7.2-Roadway bases 
Low-dcnsitv cellular concrete is often used for a 

r~~dwbX~e-0ver-ptiWSoil3 The use of the material Fig. 7.3--Geotechnical roadway base at bridge qpmach. L- 
becomescwen moo@ imuorta~trwhen:raisin~~%i~en% 
&p-madwaW--i>J and added wt--and-sealemen< 
e m : e r n % 3 o r  the designer (Fig. 7.3). These designs 
often i n v o l v e l f o a d ~ b a l m ~ i f i n d b Y o ~ ~ c ~ c ~  
Specific site conditions may require the development of 
hpeci:da7drainap;e detaijs. 

When constructing a roadway over poor ~ o i l , ~ @ k x t i l e 2  
@~5Ura16e:pl$.ed after the excavation is complete. The 
low-density cellular concrete should be cast directly onto the 
geotextile fabds. ThisFabric-acts as. a-tenSiOnnskin a&, i< 

~ ~ ~ w ' ~ t h e l 0 ~ - d e ~ ~ i ~ - ~ ~ 1 a r t 0 n ~ r e t e , ~ ~ . ~ a n  
~ ~ ~ ~ ~ t o - 3 ~ - f t ~ ~ n i ) ?  

7.3-Pipeline and culvert fills 
Low-density cellular concrete is often a *@ng-fii2 

/ o i ~ e l i n e ~ a ~ l i G t i ~ v ~ ~ ~ s ~ ~ - c o n  tainmen t -fill -1 -. . . . 
e a t y n d f  hese drainage s t m ~ ~ t : s - t o ~ ~ r o ~ ~ d ~ ~ p p o r t  rt&d3 Fig, 7.Meotechnicalfill  amund cd,,en dr 
S t I i b i ~ ~ ~ o m ~ a c t i o n  is not necessary as it would be with a bridge. 
granular fill. 
~ ~ l ~ t Z a i p 1 j c a t i o g . $  include CcoiicRitGb~x~c31Fif3, 

wented-or-pipe-sections,-qd~metal~cUTvM~ysk3 
including multi-plate culverts of significant size (Fig. 7.4). 

Low-density cellular concrete reduces the &ad weight on 
thc culvcrt. The cemcntitious nature of all CLSM mixtures 
provideqqsi~n controh which is an advantage over standard 
granular fills that erode when subjected to moving water. 
These mixtures may need to be evaluated for freezing-and- 
thawing resistance. 

Placing lowdensity cellular concrete onbthsid-a of the -+ 
c_ulvcdsim~ltan~~~s~minimires eccentric loading. In add~t~on 
to supporting the culvert from below, the lowdensity cellular 
concrete cast around thse drainage structures provides lateral 
support because compaction is not necessary. 

7.4--Void fills 
Low-dcnsity cellulat concrete is commonly uscd as a void 

fill when the reduction of dead load is critical. It is also 
applicable to mass suuctures where access may be limited 
and flowability is important. Void-fill applications include 

@$line- a b a n d o d ,  filling a roun&m~ava t i~ .G-~ l a r :  
sp~f~?b=s~linedpi@x, and.smtures- thaj ire~ 

'\ crbeabandoned.ratha~thah'-demolijhed(Fig 7.5). 

Fig. 7.LFilling abandoned swimming pool with low-density 
concrete. 

Because every void-fill application is unique, each one 
should be examined for special conditions. To contain the 
easy-flowing low-density cellular concrete, t hee i r e - f i l b  

rmsbould-be-seais  including pipes, drains, and structural 
discontinuities S c h  as holes in walls or under footings. Lift 
heights for void fills may be greater than normal if the low- 
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Fig. 7.6-Filing abandoned undergtvund fuel- or oil-storaxe 
tank with cellular concrete (click on picture to view video). 

Fig. 7.7-Cellular concrete as wallfill with say-in-place form. 

density cellular concrete can be reasonably contained by 
earth, forms, or a structure. 

7.5-Tank fills 
An acceptable abandonment alternative to the excavation 

nnd removal of underground fuel- or oil-storage tanks 
required by many agencies is a lowdensity cellular concrete 
tank fill (Fig. 7.6). Federal regulations refer to lowdensity 
cellular concrete fills as an "inert substance." 

7.6-Insulation and lsolatlon fills 
The discrete air-cell structure within the cementitious 

matrix of low-density cellular concrete provides thcrrnal- 
insulation and physical shock-mitigation properties to this 
material for applications such as walls (Fig. 7.7). roofs. nnd 
otbcr similar structures. Giannakou and Jones (2004) 
describe the use of cellular concrete to thermally insulate 
foi~ndatio~is and slabs. 

CHAPTER &REFERENCES 
8.1-Referenced standards and reports 

The standards and reports listed below were the latest 
editions at the time this document was prepared. Since 
frequent revisions occur with some of these documents, the 
reader is advised to contact the appropriate sponsorhg group 
for reference to the latest version 
American Concrete Inm'tute 
22213 Protection of Metals in Concrete Against 

Corrosion 
22913 Conholled LowStrength Materials 

ASTM Internotional 
A 653 Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process 

C 150 Specification for Portland Cement 
C 157 Test Method for kngth  Change of Hardened 

Hydraulic-Cement Mortar and Concrete 
Test Method for SteadyState Heat Flux 
M

eas
urements and Thermal Tmsmission hop- 

ertia by Means of the Guarded Hot-Plate 
Apparatus 
Specification for Lightweight Aggregates for 
lnsul~ting Concrete 
Specification for Chemical Admixhues for 
Concrete 
Test Method for Compressive Strength of 
Lightweight Insulating Concrete 
Test Method for Securing, Preparing, 
Obtaining and Testing Specimens of Hardened 
Lightweight Insulating Concrete for Compres- 
sive Strength 
Test Method for Steady-State Heat Flux 
hleasurements and Thermal Transmission 
Properties by Means of the Heat Flow Meter 
Apparatus 
Specification for Blended Hydraulic Cements 
~pecification for Coal Fly - ~ s h  and Raw or 
Calcined Natural Pozzolan for Use in Concrete 
Test Method for Resistance of Concrete to 
Rapid Freezing and Thawing 
Test Method for Foaming Agents for Use in 
Producing Cellular Concxzte Using Preformed 
Foam 
Specification for Foaming Agents Used in 
Making Preformed Foam for Cellular Concrete 
Specification for Ground Granulated Blast- 
Furnace Slag for Use in Concrete and Mortars 
Performance Specification for Hydraulic 
Cement 
Specification for Silica Fume Used in Cemen- 
titious Mixtures 
Test Method for Thermal Performance of 
Building Materials and Envelope Assemblies 
by Means of a Hot Box Apparatus 
Test Method for Permeability of Granular 
Soils (Constant Head) 
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E 119 Test Methods for Fire Tests of Building 
Conskuction and Materials 

The above publications may be obtained from: 

American Concrete Institute 
38800 Country Club Drive 
Farmington Hills, MI 4833 1 
www.concrete.org 

ASTM International 
100 Barr Harbor Drive 
West Conshohocken. PA 19428-2959 
www.astm.org 
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APPENDIX E 
CALTRANS COMMENTS AND RESPONSES 

 



 

April 20, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments dated March 26, 2009 

(2nd Submittal) 
Foundation Report 
Retaining Walls RW 3319 (PM 20.80-20.89) and                                            
RW 3320 (PM 20.82-20.88) 
Precast Walls with Lightweight Fill 
West County Connector Project 
I-405/SR22 HOV Connector Segment   
12-ORA-22, EA: 071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated November 3, 2008 (revised February 18, 2009) 
GDC Project No. I-436 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below.  
 
1. Explain why the settlement monitoring information is not shown on the 
project plans?  
 
A note will be indicated on the plan that settlement monitoring is required, and 
station and offset of each settlement monument are included in the specifications 
and attached to this response (see Figure 1). 
 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the 
corresponding info, revise accordingly. (Refer to Caltrans Email 
correspondence on March 13th , 2009)  
 
The requested change has been made in the revised logs.  
 
3. LOTB must have the subsurface conditions Profile and the Plan both 
included on the same sheet. (Refer to Caltrans Email correspondence on 
March 13th, 2009).  
 
The requested change has been made in the revised logs.  
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4. Is the settlement calculated based on direct (Consolidation test) or indirect 
(correlation) method? Explain and justify your response.  
 
Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.  
Since the new load is less than or equal to soil removed, only a small amount of 
recompression settlement is anticipated. 
 
5. Explain in detail and provide backup information as to how the strength 
parameters were found for the light weight fill and the native materials for the 
slope stability?  
 
Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Laboratory test results are included in 
Appendix B.  Undrained shear strengths were obtained from the interpreted CPT 
data which uses Su  =  Qc / Nk   in which: 
 
Su  = undrained shear strength, ksf 
Qc  =  cone tip resistance, tsf, and 
Nk   =  15. 
 
Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  For granular soils below water table, 
correlations with penetration resistance (SPT, CPT) were used for drained friction 
angles. 
 
For the lightweight fill, we analyzed as a cohesive material using undrained shear 
strength equal to ½ of the compressive strength of the material.  Per 
ACI 523.1R-06 (report Appendix C), minimum compressive strength is 40 psi for 
cellular concrete with 30 pcf unit weight, giving a cohesion of 20 psi or about 3 ksf 
for the 30 pcf unit weight lightweight fill.  Actual specified minimum compressive 
strength is 60 pci for the 30 pcf material, and 125 psi for the upper 42 pcf 
material, so our shear strength values for lightweight fill in slope stability are 
conservative. 
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6. Explain how the cohesion intercept value for seismic stability for the native 
material CL layer was arrived at? Unlike the other walls for the West County 
Connector project, the value for both seismic and static analysis has 
remained unchanged. Elaborate and reconcile.  
 
Due to the high factor of safety from use of lightweight fill, we conservatively used 
ultimate (post-peak) drained shear strengths for the fill / upper native clays under 
both static and dynamic loads.  Use of peak strength would be appropriate for 
dynamic loading of the very stiff clays, in which case the actual factor of safety 
would be higher.  The strengths we used are conservative. 
 
7. Define all acronyms in the CPT liquefaction spread sheet. 
 
Each column in the table has the description of acronyms. The acronyms and 
variables are listed as follows: 
 

• NCEER=National Council for Earthquake Engineering Research 
• NSF=National Science Foundation 
• GWT=Ground Water Table 
• γt=total unit weight 
• Meq=earthquake magnitude 
• Amax=peak ground acceleration 
• Zw=groundwater depth during test 
• Zwd=groundwater depth for design 
• CSR=Cyclic Stress Ratio 
• σv=total overburden stress 
• σ'v=total overburden stress 
• rd=Shear Stress Reduction coefficient 
• FS=factor of safety against liquefaction 
• CRR7.5=Cyclic resistance ratio for Magnitude 7.5 
• MSF=Magnitude Scaling Factor 
• Kσ=Correction for high overburden stress 
• Kα=Correction factor for sloping ground 
• CPT=Cone Penetration Test 
• SPT=Standard Penetration Test 
• qt-avg=Average CPT tip resistance 
• fs-avg=Average CPT sleeve friction 
• Rf-avg=Average CPT friction ratio 
• N60=Equivalent SPT blowcount for 60% efficient hammer 
• Ic=CPT soil behavior type index 
• Kc=Fines correction factor 
• qc1Ncs=Fines and overburden corrected CPT tip resistance 



Response to Comments - Foundation Report April 20, 2009 
RW 3319 and RW 3320  
Parsons Transportation Page 4 
GDC Project No. I-436 
 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\MSE Walls\PCLW RW 3319_3320\Final Report\Response to 95% Comments RW3319 & RW3320 .doc 

 

• Ncorr=SPT blowcount correction for residual strength 
• (N1)60CS=Fines and overburden corrected SPT blowcount 
• Sr=Residual undrained shear strength 
• γc=cyclic shear strain 
• εv=Volumetric Strain 
• Si=Layer settlement 

 
8. Provide a summary both in text and tabulated form of the magnitude of 
immediate and consolidation settlement and time duration, location and how 
it will impact the performance of the subject wall. 
 
The lightweight fill embankment will cause no increase in load from the existing 
conditions.  As such, the settlement magnitude will be small and include only 
recompression of any heave due to excavation.  We estimate that total settlements 
will be no more than 1 inch in the center of large embankments, and no more than 
½ inch near the periphery of the embankments, including adjacent to the bridge 
abutment.  We estimate that at least 60% of the total settlement will occur by the 
time the embankment is completed, and the remaining settlement will be 
completed in 30 days or less, as summarized in the following table. 
 
 

Location 
Total Estimated 

Settlement 
(Inches) 

% of settlement 
completed at 

completion of fill 

% of settlement 
completed 30 

days after 
completion of fill 

Center of 
embankment 

<1 > 60% 100% 

Edges of 
embankment (wall 

LOL and bridge 
abutment) 

<0.5 > 60% 100% 

 
 
Differential settlements along the panels will be substantially less than 1/500, which 
is acceptable for MSE panel type walls; therefore, settlement will not impact 
performance of the wall. 
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9. Explain the impact of the anticipated settlement on the buried utilities if 
any.  
 
No significant utilities have been identified below the wall.  The civil / structural 
engineer may utilize our settlement estimates to evaluate any potential impacts to 
utilities, if necessary. 
 
10. Why the over-excavation and placement of the geogrid are not shown on 
the plans? Explain 
 
Based on available data and proposed depth of excavation, we do not anticipate 
the need for subgrade improvement.  However, the subgrade should be 
proof-rolled and observed by GDC to disclose the presence of any unsuitable 
areas.  If proof-rolling is successful, no subgrade improvement is required.  If areas 
of unsuitable materials are revealed, they should be improved by overexcavation 
and placement of geogrid or other means recommended by GDC in the field.   
 
The following is attached and completes our response: 
 
Figure 1  Settlement Plate Locations 
 
Attachment 1  Caltrans Comments dated March 26, 2009 
 
 
 
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 450-2100. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
Distribution: Addressee (1 electronic PDF file via e-mail) 
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ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.80           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 3319   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0077

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW3319 (PM 20.80-20.89) and RW3320 (PM 20.82-
20.88) Precast Walls with Lightweight Fill, West County Connector Project, I-405/SR-22 
HOV Connector Segment, 12-ORA-22, EA: 071621, Orange County, California”, prepared 
by Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on 
February 26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW3319 and RW3320, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 12-071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated November 3, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

 3 
We have the following comments: 
 

1. Explain why the settlement monitoring information is not shown on the project plans? 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
5. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
6. Explain how the cohesion intercept value for seismic stability for the native material CL 

layer was arrived at? Unlike the other walls for the West County Connector project, the 
value for both seismic and static analysis has remained unchanged. Elaborate and reconcile.  

7. Define all acronyms in the CPT liquefaction spread sheet. 
8. Provide a summary both in text and tabulated form of the magnitude of immediate and 

consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 



9. Explain the impact of the anticipated settlement on the buried utilities if any. 
10. Why the over-excavation and placement of the geogrid are not shown on the plans? 

Explain   
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.82           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: February 18, 2009     Retaining Wall 3320   

     Structure Name 
 
GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: N.A.   12-071621    55E0072

                      EA Number Bridge Number 
 

Submittal (Check One):  1st X 2nd  3rd  4th  Other: 

 
 

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW3319 (PM 20.80-20.89) and RW3320 (PM 20.82-
20.88) Precast Walls with Lightweight Fill, West County Connector Project, I-405/SR-22 
HOV Connector Segment, 12-ORA-22, EA: 071621, Orange County, California”, prepared 
by Group Delta Consultants, Inc, dated February 18, 2009, submitted to our office on 
February 26, 2009. 
In our review, we made reference to the following: 

• “Foundation Report, Retaining Walls RW3319 and RW3320, Precast Walls With Light 
Weight Fill, West County Connector Project, I-405/SR-22 HOV Connector Segment,12-
ORA-22-PM20.91, EA 12-071621, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated November 3, 2008. 

• “Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 23, 
2009.”  

 3 
We have the following comments: 
 

1. Explain why the settlement monitoring information is not shown on the project plans? 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Is the settlement calculated based on direct (Consolidation test) or indirect (correlation) 

method? Explain and justify your response. 
5. Explain in detail and provide backup information as to how the strength parameters were 

found for the light weight fill and the native materials for the slope stability? 
6. Explain how the cohesion intercept value for seismic stability for the native material CL 

layer was arrived at? Unlike the other walls for the West County Connector project, the 
value for both seismic and static analysis has remained unchanged. Elaborate and reconcile.  

7. Define all acronyms in the CPT liquefaction spread sheet. 
8. Provide a summary both in text and tabulated form of the magnitude of immediate and 

consolidation settlement and time duration, location and how it will impact the 
performance of the subject wall. 



9. Explain the impact of the anticipated settlement on the buried utilities if any. 
10. Why the over-excavation and placement of the geogrid are not shown on the plans? 

Explain   
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
RESPONSE TO CALTRANS REVIEW COMMENTS  

AND 
CALTRANS REVIEW COMMENTS DATED January 23, 2009 

 
 
 

Retaining Walls RW3319 and RW3320



 

February 18, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Response to Caltrans Comments 

Foundation Report 
  Retaining Walls  R3319 and RW3320 
  Precast Walls with  Lightweight Fill 
  West County Connector Project 

12-ORA-22PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 23, 2008 
GDC Project No. I-36 

   
Dear Mohsen: 
 
Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 
 
1. Check the post mile for the subject structures and confirm its accuracy.   
 
Checked per GP. 
 
2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.   
 
The requested change has been made in the revised report. Section 1.3.1. 
 
3. Include a Figure describing Site Location Map in Section 1.   
 
The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 
 
4. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”  
 
The requested change has been made in the revised report. 
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5. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   
 
The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table.   
 
6. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  
 
We have modified the Table in Section 2.2.  A complete description of the tests, 
their purpose, and ASTM / CT test numbers are included in Appendix B.  The 
reader is also referred to Appendix B in Section 2.2.   
 
7. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.  
 
The Exploration Location Plan (Figure 2) is included in Figures at the end of 
report, and is referenced in Section 2.1. 
 
8. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   
 
The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 
 
9. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per previous comment.   
 
Refer to our response to Comment 8. 
 
10. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 
 
The requested change has been made in the revised report. Section 3.2. 
 
11. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?    
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The requested information is included in Section 3.4.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The text of the report has been revised 
to Reference CDC. 
 
12. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.  
 
The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.5. 
 
13. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.   
 
The graphic soil profile is included in Figure 5 at 11x17” size at the end of the 
report and is referenced in Section 3.3. 
 
14. Include backup data for the Corrosion in the Appendix.  
 
Corrosion test results are presented in Section B.9 of Appendix B (Table B-2 ). 
 
15. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
calculations shown in the spread sheets in the subject report.  
 
The requested items are submitted along with the revised report. 
 
16. Provide the slope stability using SLIDE program, provide the input and 
output files.  
 
GDC does not currently possess the SLIDE software.  We have used PCSTABL5M, 
which is well documented and widely used software for slope stability analysis.  We 
have ordered the SLIDE program for future projects, to meet Caltrans 
requirements. 
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17. Appendix D-4 is left blank and does not contain any information. Please 
explain.   
 
The appropriate calculations are provided.  
 
18. Calculations are not performed specific to each wall structure, revise 
accordingly.   
 
Calculations are included in the new package. 
 
 
The following is attached and completes our response: 
 
Attachment 1  Caltrans Comments dated January 23, 2009 
 
 
We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC.   
 
 
 
 
         
 
Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  
 
 
 
 
Distribution: Addressee (1 electronic PDF file via e-mail) 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 23, 2009 

 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: November 3, 2008     Retaining Wall 3319   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 3319

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW3319 and RW 3320 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
November 3, 2008. 
 
We have the following comments: 

 
1. Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
2. Include a Figure describing Project Location Map in Section 1.  
3. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
4. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

5. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

6. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

7. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

8. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

9. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

10. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



11. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

12. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

13. Include backup data for the Corrosion in the Appendix. 
14. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

15. Provide the slope stability using SLIDE program. 
16. Appendix D-4 is left blank and does not contain any information, explain. 
17. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

 
 

TO: MR. SUDHAKAR VATTI    DATE:  January 23, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.91           
Fax:  (916) 227-8683     District County   Route          Post mile 
 
FDN REPORT BY: Group Delta Consultants, Inc DATED: November 3, 2008     Retaining Wall 3320   

     Structure Name 
 
GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    RW 3320

                      EA Number Bridge Number 
 

Submittal (Check One): x 1st  2nd  3rd  4th  Other: 

 
 
The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “ 
Foundation Report, Retaining Walls RW3319 and RW 3320 Precast Walls with Lightweight Fill, 
West County Connector Project, I-405/SR-22 HOV Connector Segment, 12-ORA-22-PM20.91, 
EA: 071621, Orange County, California”, prepared by Group Delta Consultants, Inc, dated 
November 3, 2008. 
 
We have the following comments: 

 
1. Include a paragraph for the total number of bridge structures within the project limit and 

refer in general to the other structures such as walls, etc…)  when describing the project. 
2. Include a Figure describing Project Location Map in Section 1.  
3. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
4. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).  

5. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix). 

6. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.   

7. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

8. Revise the Log of Test Borings (LOTB) sheets in the Wall Plan accordingly, per previous 
comment.  

9. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

10. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   



11. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

12. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
wall locations.  

13. Include backup data for the Corrosion in the Appendix. 
14. Provide the calculations in a separate volume. Include a CD that provides a sample for all 

the actual spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. 

15. Provide the slope stability using SLIDE program. 
16. Appendix D-4 is left blank and does not contain any information, explain. 
17. Calculations are not performed specific to each wall structure, revise accordingly. 

 
 
Please call Sharid Amiri at (949)724-2599, if you have any questions. 

 
 
 

Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      
              
    
   
Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File 



 

June 26, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Addendum No. 1 – Vibration Monitoring for Pile Driving 

Foundation Report (Final Revision dated 4-10-09)  
  S405-E22 CONNECTOR SEPARATION 

BRIDGE NO. 55-1101F 
12-ORA-22,405-PM20.75, CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 
   
Dear Mohsen: 
 
Group Delta Consultants in coordination with Parsons is pleased to present this 
addendum to the foundation report for the subject bridge structure.  This letter 
outlines our recommendations for monitoring the effects of pile driving vibrations 
on adjacent structures.  These recommendations have been included in the NSSP.  
 
VIBRATION MONITORING 
 
This work shall consist of furnishing, installing and maintaining vibration 
monitoring instrumentation; collecting vibration data; and interpreting and 
reporting the results of vibration monitoring as specified herein.  
 
The Contractor shall be responsible for the following: 
 
1. Within 15 days or less before pile driving begins; perform a preconstruction 

condition survey, including photographs, of buildings and residential structures 
within a 200-foot radius of Class 200 pile driving activities and within a 300-foot 
radius of 48-inch cast-in-steel-shell concrete pile driving activities. 

 
2. Furnish and install vibration monitoring instrumentation. 
 
3. Protect from damage and maintain instruments installed by the Contractor and 

repair or replace damaged or inoperative instruments. 
 
4. Collect, interpret and report data from instrumentation specified herein. 
 
5. Implement response actions. 
 





 

June 26, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Addendum No. 1 – Vibration Monitoring for Pile Driving 

Foundation Report (Final Revision dated 4-13-09)  
 405-22 HOV Connector Separation 
  BRIDGE NO. 55-1103E 

12-ORA-405-PM 20.66, CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 
   
Dear Mohsen: 
 
Group Delta Consultants in coordination with Parsons is pleased to present this 
addendum to the foundation report for the subject bridge structure.  This letter 
outlines our recommendations for monitoring the effects of pile driving vibrations 
on adjacent structures.  These recommendations have been included in the NSSP.  
 
VIBRATION MONITORING 
 
This work shall consist of furnishing, installing and maintaining vibration 
monitoring instrumentation; collecting vibration data; and interpreting and 
reporting the results of vibration monitoring as specified herein.  
 
The Contractor shall be responsible for the following: 
 
1. Within 15 days or less before pile driving begins; perform a preconstruction 

condition survey, including photographs, of buildings and residential structures 
within a 200-foot radius of Class 200 pile driving activities and within a 300-foot 
radius of 48-inch cast-in-steel-shell concrete pile driving activities. 

 
2. Furnish and install vibration monitoring instrumentation. 
 
3. Protect from damage and maintain instruments installed by the Contractor and 

repair or replace damaged or inoperative instruments. 
 
4. Collect, interpret and report data from instrumentation specified herein. 
 
5. Implement response actions. 
 





 

June 26, 2009 
 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 
Attention: Mohsen Mohseni 
  
Subject: Addendum No. 1 – Vibration Monitoring for Pile Driving 

Foundation Report (Final Revision dated 4-16-09)  
  BOLSA CHICA ROAD OC (REPLACE) 

BRIDGE NO. 55-1102 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 
   
Dear Mohsen: 
 
Group Delta Consultants in coordination with Parsons is pleased to present this 
addendum to the foundation report for the subject bridge structure.  This letter 
outlines our recommendations for monitoring the effects of pile driving vibrations 
on adjacent structures.  These recommendations have been included in the NSSP.  
 
VIBRATION MONITORING 
 
This work shall consist of furnishing, installing and maintaining vibration 
monitoring instrumentation; collecting vibration data; and interpreting and 
reporting the results of vibration monitoring as specified herein.  
 
The Contractor shall be responsible for the following: 
 
1. Within 15 days or less before pile driving begins; perform a preconstruction 

condition survey, including photographs, of buildings and residential structures 
within a 200-foot radius of Class 200 concrete pile or H-pile driving activities for 
Bolsa Chica Road OC. 

 
2. Furnish and install vibration monitoring instrumentation. 
 
3. Protect from damage and maintain instruments installed by the Contractor and 

repair or replace damaged or inoperative instruments. 
 
4. Collect, interpret and report data from instrumentation specified herein. 
 
5. Implement response actions. 
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January 30, 2009 

Carlos Cadena 
Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 
 

SUBJECT: REPORT OF ENVIRONMENTAL SITE INVESTIGATION 
                 SR-22 FREEWAY PHASE II IMPROVEMENTS  
      I-405/SR-22 HOV CONNECTOR 
                     ORANGE COUNTY, CALIFORNIA 

CALTRANS EA#12-071631 
 
 
Dear Mr. Cadena: 

Group Delta Consultants, Inc. is pleased to submit this Site Investigation report 
for West County Connector Project, State Route 22 Phase II Improvements,         
I-405/SR-22 HOV Connector project segment in Orange County, California. GDC 
prepared the Initial Site Assessment Report for the subject project dated July 30, 
2008.  

This report is intended for the sole use of Parsons Transportation Group, Inc. and 
their clients and on the specific project identified. Our services have been 
performed under mutually agreed-upon terms and conditions. If other parties 
wish to rely on this report, please have them contact us so that a mutual 
understanding and agreement of the terms and conditions for our services can 
be established prior to their use and reliance of this report and the information it 
contains. 

We appreciate your selection of Group Delta Consultants, Inc. for this project and 
look forward to assisting you further on this and other projects. If you have any 
questions, please do not hesitate to contact us. 

Sincerely, 
GROUP DELTA CONSULTANTS, INC. 

 
 
Vesna Glisic, P.E.   Opjit S. Ghuman, P.E. 
Project Engineer    Associate 
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1.0 INTRODUCTION 

1.1 PROJECT DESCRIPTION  

Orange County Transportation Authority (OCTA) in cooperation with Caltrans proposes to 
construct Phase II improvements for the West County Connector (WCC) Project. The 
project consists of improvements to SR-22 Freeway and interchanges at SR-22 / I-405 / I-
605 in Orange County, California.   

Parsons Transportation Group, Inc. (hereafter Parsons) has retained Group Delta 
Consultants, Inc. (hereafter GDC) to perform a Site Investigation (SI) for the WCC project. 
The proposed project has been divided into 2 segments. The easterly segment is named “I-
405/SR-22 HOV Connector” and extends from just east of Bolsa Chica Road - Valley View 
Street to just east of Seal Beach Boulevard. The westerly segment is named “I-405/I-605 
HOV Connector” and extends from just east of Seal Beach Boulevard to north of the I-
405/I-605 Fwy interchange. This SI report addresses the I-405/SR-22 HOV Connector 
Segment portion of the WCC Project. GDC also performed an SI for the I-405/I-605 
Connector segment, and the results of the investigation are presented in a separate report. 

Proposed improvements for the I-405/SR-22 HOV Connector Segment include the 
following: 

• Construct a new bridge for HOV lanes from SB I-405 to EB SR-22 and from WB SR-
22 to NB I-405; 

• Demolish and replace the existing EB SR-22/ SB I-405 Separation, Bridge No. 55-
331 ; 

• Demolish and replace the existing Bolsa Chica Road OC ( a.k.a. Valley View OC), 
Bridge No. 55-332;  

• Removal of Asphalt Concrete (AC) pavement and Portland Cement Concrete (PCC) 
during replacement of bridges;  

• Widening of SR-22/I-405 Freeway between Bolsa Chica Road- Valley View Street and 
Seal Beach Boulevard; 

• Placement of embankment fills for widening of SR-22 Freeway; 
• Improvements to the Bolsa Chica Channel box culver (optional task); 
• Construction of new soundwalls and retaining walls; 
• Utility removal and/or relocation; and  
• Landscaping and irrigation. 
 

The project involves construction within the 20 ft wide Seal Beach Naval Weapon Station 
(SBNWS) easement located adjacent to SR-22 Freeway. 
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1.2 PROJECT BACKGROUND 

GDC prepared an Initial Site Assessment (ISA) report for the subject project dated June 30, 
2008.  Our ISA recommendations were as follows: 

 Perform Site investigation for Aerially Deposited Lead (ADL) and agricultural 
chemicals within the Freeway unpaved shoulders and 20 ft wide SBNWS easement 
in order to determine a proper way of soil managing and the on-site use; 

 Perform Asbestos Containing Materials (ACM) and Lead Based Paint (LBP) 
investigation for the two bridges proposed for replacement (Caltrans Bridge Nos. 
55-331 and 55-332) in order to determine a proper way of bridge demolition and 
material disposal; 

 Perform groundwater testing to evaluate proper methods to manage and dispose of 
the groundwater that might be removed during construction.  

 Perform soil and groundwater testing in the vicinity of the former Leaking 
Underground Storage Tank (LUST) at Los Alisos Ranch. 

 

1.3 PURPOSE AND SCOPE OF WORK 

The purpose of this SI was testing of soil and groundwater as recommended in the project 
ISA report for proper managing and disposal of the same. The ADL study of the soils within 
the Freeway unpaved shoulders and the 20 ft wide SBNWS easement, and the LBP study 
of the Freeway and some bridge striping was conducted by TRC (TRC, 2008). This 
investigation is not reviewed or addressed in this report. 

Our scope of work included: 

 Preparation of the SI work plan; 

 Perform collection and analytical testing of soil within the Freeway unpaved 
shoulders for agricultural chemicals (pesticides and herbicides); 

 Install 2 temporary monitoring wells and 5 geoprobes for sampling and analysis of 
the groundwater; 

 Perform 2 geoprobes in the vicinity of the former Los Alisos Ranch LUST for 
collection and analysis of  soil and groundwater;  

 Perform ACM and LBP investigation for Caltrans Bridges 55-331 and 55-332; 

 Prepare a report describing the assessment and presenting the results and findings. 

Our work was performed in accordance with the SI work plan approved by Caltrans on 
January 13, 2009. 
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2.0 FIELD INVESTIGATION 

2.1 SUMMARY 

Field investigation consisted of:  

• Seventeen 2-ft deep hand auger borings for testing of pesticides and herbicides; 

• Two temporary monitoring wells up to 35 ft deep for collection and testing of 
groundwater; 

• Five geoprobes 20 to 30 ft deep for collection and testing of groundwater; 

• Two geoprobes 19 and 31 ft deep located in the vicinity of the former Los Alisos 
Ranch LUST for collection and testing of soil and groundwater; 

• Sampling of construction materials from 2 bridges to be demolished and bridge 
road striping for ACM and LBP testing. 

The exploration location map is shown on Figures 2a to 2k, and Figure 3. 

2.2 PESTICIDES AND HERBICIDES FIELD INVESTIGATION 

Seventeen hand auger borings (HA 405-01 to HA 405-04 and HA 405-06 to HA 405-18), 
up to 2 ft deep, were performed within the area of the future SR-22 freeway widening for 
testing of pesticides and herbicides. The borings were located along SR-22 freeway 
eastbound and northbound shoulders, approximately 5 ft from the edge of the pavement. 
Borings were spaced approximately 500 ft apart measuring along the SR-22 freeway 
centerline. Boring locations are shown on Figures 2a to 2k. 
 
The borings were performed with a hand-held 3-inch diameter stainless steel auger. The 
samples were collected at 0-0.5 ft, 0.5-1.0 ft and 1-2.0 ft bgs and placed into 8oz sealed 
glass jars with Teflon lined lids. The hand auger was decontaminated between the samples 
by washing the auger in solution of trisodium phosphate followed by tap water and 
deionized water. Upon collection, the jars were labeled with the boring number, sample 
depth, and time and date of sample collection and placed on ice in a cooler box for 
transport to the laboratory.  
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A chain of custody form was filled out for all collected samples and the samples were 
transported to a chemical testing laboratory certified by the California Department of 
Health Services, Environmental Laboratory Accreditation Program (ELAP). The chain of 
custody forms are presented in Appendix B. 
  
2.3 GROUNDWATER FIELD INVESTIGATION 

2.3.1 Monitoring Wells 

Two temporary monitoring wells (MW-405-01 and MW-405-02) were installed at the site for 
collection and testing of groundwater. The wells were installed within the area of the 
proposed bridge widening at locations where groundwater will likely be encountered during 
the construction. The location of the wells is shown in Figures 2d and 2e. 

The wells MW-405-01 and MW-405-02 were drilled with a 6-inch hollow stem auger to 
depths of 35 ft and 30 ft, respectively. Clean augers were used for each boring to minimize 
cross-contamination between the borings. The soil samples were collected at 5 ft intervals 
and soil was visually classified in the field. The logs of borings are presented in figures A-2 
and A-3 of the Appendix A. 

After the drilling was completed, a 2-inch PVC well pipe with 25 ft and 20 ft long, 0.02-inch 
slotted section was installed in wells MW-405-01 and MW-405-02 respectively. The void 
around the PVC pipe within the screen section was backfilled with a clean No# 3 silica sand 
placed minimum 2 ft above the screen section, followed by a minimum of 3 ft of bentonite 
chips up to the ground surface. Well cap was placed on top of the PVC casing and a well 
lock box was installed at the top. 

The wells were developed three days after the drilling by bailing several volumes of water 
from the well until no fines were observed in the removed water. Groundwater level in the 
MW-405-01 was measured at 9 ft bgs before bailing, and at 28 ft bgs after the bailing was 
done. Groundwater level in the MW-405-02 was measured at 15 ft bgs before bailing, and 
after the bailing was done the water was measured at 12 ft bgs. 
 
Water sampling was performed one day after the bailing of the well was completed. An 
open bottom bailer was slowly lowered approximately 0.5 ft to 1 ft below the water surface 
to minimize the disturbance of the environment and water was collected in 40ml VOA’s with 
HCl preservative for testing of VOC’s, and 1 liter amber bottles for testing of TPH. All 
bottles were labeled with the well number, sample number, sampling depth, type of 
preservative, and time and date of sample collection and placed on ice in a cooler box for 
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transport to the laboratory.  
 
A chain of custody form was filled out for all collected samples and the samples were 
transported to a chemical testing laboratory certified by the California Department of 
Health Services, Environmental Laboratory Accreditation Program (CDHSELAP). The chain 
of custody forms are presented in Appendix B. 
 
Soil cuttings collected during drilling and water drawn from the wells during the bailing 
process was stored in 55-gallon drums, properly labeled with name of the collector, drum 
content medium (soil or water), number of boring, and date of collection.  A sample of the 
soil waste material was collected and sent to a laboratory for analytical testing and 
characterization of the soil waste. Groundwater test results presented in Appendix B were 
used for proper characterization of water waste for proper removal off-site. The drums were 
temporary stored in the Caltrans Right-Of-Way (ROW) area. After the analytical test results 
of the drum content were completed the drums were transported to the appropriate facility 
for disposal.  
 
2.3.2 Geoprobes 

Total of five geoprobes (direct push system) labeled G-405-01 to G-405-04 and G-405-07 
were advanced with Geoprobe 6600 rig to depths ranging from 20 ft to 30 ft bgs for 
collection and testing of groundwater. The location of the geoprobes is shown in Figures 
2b to 2d. 

The 2-inch diameter rods were driven into the soil with Geoprobe GH60 hammer up to the 
depth of expected groundwater table. Water sampling was conducted by pushing a 4-ft 
long protected screen sampler to a minimum of 4 ft below the expected groundwater level. 
After advancing to a desired depth, the screen was open for groundwater sampling. The 
groundwater was collected with a PVC tube bailer, and the water was collected in 40ml 
VOA’s with HCl preservative for testing of VOC’s, and 1L amber bottles for testing of TPH. 
The rods were decontaminated between the borings and new PVC tubing was used for 
each borehole. 
 
All bottles were labeled with the well number, sample number, sampling depth, type of 
preservative, and time and date of sample collection and placed on ice in a cooler box for 
transport to the laboratory.  
 
A chain of custody form was filled out for all collected samples and the samples were 
transported to a chemical testing laboratory certified by the CDHSELAP. The chain of 
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custody forms are presented in Appendix B. 
 
2.4 LOS ALISOS LUST FIELD INVESTIGATION  

Two geoprobes (G-405-05 and G-405-06) were advanced in the vicinity of the former LUST 
at Los Alisos Ranch to depths of 19 ft and 31 ft bgs, respectively for collection and testing 
of soil and water samples.  

Soil samples were collected with a 1 ft long PVC tubes driven at approximate 2.5 ft intervals 
for testing of TPH and VOC’s. The tubes were sealed on both sides and were labeled with 
the geoprobe number, sample number, sampling depth, time and date of sample 
collection and placed on ice in a cooler box for transport to the laboratory. 

Groundwater was collected in G-405-06 with a PVC tube bailer. The water samples were 
collected in 40ml VOA’s with HCl preservative for testing of VOC’s, and 1 liter amber bottles 
for testing of TPH. All bottles were labeled with the geoprobe number, sample number, 
sampling depth, type of preservative, and time and date of sample collection and placed on 
ice in a cooler box for transport to the laboratory.  

A chain of custody form was filled out for all collected samples and the samples were 
transported to a chemical testing laboratory certified by the CDHSELAP. The chain of 
custody forms are presented in Appendix B. 
 
2.5 ACM AND LBP FIELD INVESTIGATION OF BRIDGES TO BE DEMOLISHED 

Our subcontractor Panacea performed collection and testing of the construction materials 
from the two bridges to be demolished, Caltrans Bridge Numbers 55-331 and 55-332.  

Presence of asbestos in concentrations of 1% or higher could present a health risk where 
there is enough activity to cause asbestos fibers to become airborne. If disturbed, asbestos 
fibers can be inhaled leading to an increased risk of cancer. The asbestos survey was 
conducted in order to prevent workers exposure to potential high concentrations of 
asbesots fiber during the bridge demolition, and to set in place measures for proper 
removal of potential asbestos containing materials. In addition, samples of the bridge 
striping paint were collected for testing of lead.  

The samples of the bridge expansion joint material, concrete, rail bolt washer sealants, 
gasket material under rail balusters, and striping paint were collected from both bridges on 
January 14, 2009 by a California Site Surveillance Technician (SCCT) and sent to the 
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laboratory for analysis.  

The details of the field investigation are presented in the ACM and LBP report in             
Appendix C. 
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3.0 LABORATORY TESTING 

3.1 PESTICIDES AND HERBICIDES LABORATORY TESTING 

All samples collected at 0 ft to 0.5 ft, and seven samples collected at 0.5 to 1.0 from 
seventeen hand auger borings were tested for organochlorine pesticides EPA method 
8081A. Five our of seventeen samples collected in the upper 0 ft to 0.5 ft were also tested 
for organophosporous compounds and chlorinated herbicides EPA methods 8141A and 
8151A. Sampling schedule and performed tests are shown in Table 1a at the end of the 
report. Test results are presented in Appendix B.  

3.2 GROUNDWATER LABORATORY TESTING 

Groundwater samples collected from all geoprobes and monitoring wells were tested for 
Total Petroleum Hydrocarbons (TPH) for gasoline and diesel, by EPA test methods 
M8015G, and M8015 D, and Volatile Organic Compounds (VOC) by EPA test method 
8260B. Sampling schedule and performed tests are shown in Table 2 at the end of the 
report. Test results are presented in Appendix B.  

3.3 LOS ALISOS RANCH LUST LABORATORY TESTING 

Soil samples collected from the geoprobes I-405-05 and I-405-06 were tested for Total 
Petroleum Hydrocarbons (TPH) for gasoline and diesel, by EPA test methods M8015G, and 
M8015 D, and Volatile Organic Compounds (VOC) by EPA test method 8260B and for 
metals by EPA test method 6010B. Sampling schedule and performed tests are shown in 
Table 3 at the end of the report. Test results are presented in Appendix B.  

3.4 ACM AND LBP LABORATORY TESTING OF BRIDGES TO BE DEMOLISHED 

Total of 20 samples of the sealant, expansion joint, gaskets and concrete were collected 
from the two bridges to be demolished and tested for asbestos analysis using Polarize Light 
Microscopy (PLM) methods. Samples of the bridge yellow and white paint striping were 
collected for lead testing using flame atomic absorption spectrophotometry EPA test 
method 3050B/7420. 

Sampling schedule and lab summary is shown in the Tables 4a and 4b at the end of the 
report. The test results are presented in Appendix C. 
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4.0  DISCUSSION 

4.1 PESTICIDES AND HERBICIDES 

Pesticides and herbicides were analyzed from seventeen different locations as follows: 

• Organochlorine pesticides by EPA Method 8081A at a total of seventeen locations at 
depths of 0.5 feet and 1 foot. All samples at 0.5 feet were analyzed and at seven 
locations the 1 foot sample was analyzed. 

• Organophosphorous compounds by EPA Method 8141A and chlorinated herbicides 
by EPA Method 8151A at 5 of the seventeen locations sampled at a depth of 0.5 
feet. 

No organophosphorous compounds or chlorinated herbicides were reported in 
concentrations above the laboratory reporting limits. Trace level concentrations of 
organochlorine pesticides were reported in all samples analyzed. Compounds reported in 
concentrations above laboratory reporting limits included: chlordane, DDD, DDE, DDT and 
dieldrin. A summary of the results for these compounds is presented in Table 1b and a 
description is provided below: 

• Total chlordane was reported at estimated levels or at concentrations above 
reporting limits for 19 of the 24 samples analyzed with the high concentration of 
39.9 µg/kg at HA-405-11. The mean concentration for chlordane was 8.26 µg/kg 
and the upper 95% confidence limit for the mean was calculated to be 12.2 µg/kg. 
The residential soil screening level for chlordane is 1,600 µg/kg (EPA, 2008). The 
concentrations of chlordane reported in the soil are not considered to be an 
environmental concern requiring action. 

• DDD was reported at estimated levels or at concentrations above reporting limits for 
15 of the 24 samples analyzed with the high concentration of 65.6 µg/kg at HA-405-
08. The mean concentration for DDD was 6.70 µg/kg and the upper 95% 
confidence limit for the mean was calculated to be 12.3 µg/kg. The residential soil 
screening level for DDD is 2,000 µg/kg. The concentrations of  DDD reported in the 
soil are not considered to be an environmental concern requiring action. 

• DDE was reported at estimated levels or at concentrations above reporting limits for 
all but one of the 24 samples analyzed with the high concentration of 106 µg/kg at 
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HA-405-08. The mean concentration for DDE was 12.59 µg/kg and the upper 95% 
confidence limit for the mean was calculated to be 21.98 µg/kg. The residential soil 
screening level for DDE is 1,400 µg/kg. The concentrations of DDE reported in the 
soil are not considered to be an environmental concern requiring action. 

• DDT was reported at estimated levels or at concentrations above reporting limits for 
all but one of the 24 samples analyzed with the high concentration of 1,150 µg/kg at 
HA-405-08. The mean concentration for DDT was 93.03 µg/kg and the upper 95% 
confidence limit for the mean was calculated to be 190.48 µg/kg. The residential soil 
screening level for DDT is 1,700 µg/kg. The concentrations of DDT reported in the 
soil are not considered to be an environmental concern requiring action. 

• Dieldrin was reported at estimated levels or at concentrations above reporting limits 
in 10 of the 24 samples analyzed with the high concentration of 4.59 µg/kg at HA-
405-14. None of the 1 foot samples analyzed were reported to contain dieldrin 
above laboratory reporting limits. The mean concentration for dieldrin was 1.54 
µg/kg and the upper 95% confidence limit for the mean was calculated to be 2.07 
µg/kg. The residential soil screening level for dieldrin is 30 µg/kg. The 
concentrations of dieldrin reported in the soil are not considered to be an 
environmental concern requiring action. 

The soil sampled and analyzed contains trace concentrations of chlorinated pesticides that 
are below actionable levels. The soil may be reused on-site as long as it is kept 5 feet or 
more above the groundwater level. If this soil from unpaved areas adjacent to the freeway is 
to be exported during project construction, it will require proper disposal as non-hazardous 
California waste. 

4.2 GROUNDWATER 

A total of seven water samples were collected along the freeway. The water samples were 
analyzed for petroleum hydrocarbons – EPA Method 8015 (gas and diesel) and for volatile 
organic compounds (VOCs) – EPA Method 8260B. No petroleum hydrocarbons or VOCs 
were reported in the water samples analyzed except for the water at G405-04 that is located 
near the southbound on-ramp from Valley View to I-405. At this location diesel range 
concentration of 0.545 mg/L was reported in the water. This low level impact appears to be 
limited to this location and may relate to a localized condition near the on-ramp. 
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4.3 LOS ALISOS RANCH LUST 

Two borings were drilled in the area of the Los Alisos Ranch LUST site – G-405-05 and     
G-405-06. Soil and groundwater samples were taken for analysis. A total of 14 soil samples 
were analyzed for petroleum hydrocarbons (M8015D,G), volatile organic compounds 
(8260B) and metals (6010B). Low level diesel range concentrations were reported for 3 
samples analyzed – the 9 and 11 foot samples at G-405-05 and the 9 foot sample at G-
405-06. The concentrations ranged from 17.4 to 48.8 mg/kg. These are well below the 
1,000 mg/kg that is generally used as a screening level for soils impacted by diesel range 
petroleum hydrocarbons. 

The soil samples analyzed for metals indicated concentrations below screening levels 
recommended by Office of Environmental Health Hazard Assessment (OEHHA). None of 
the metals concentration appears elevated to indicate an impact. 

A water sample was collected from G-405-06 and analyzed for petroleum hydrocarbons 
(M8015D,G) and volatile organic compounds (8260B). No petroleum hydrocarbons or 
VOCs were reported in the water above laboratory reporting limits. 

There does not appear to be any significant impact relating to the Los Alisos Ranch LUST 
site adjacent to the CALTRANS ROW. Low levels of diesel range hydrocarbons observed at 
the 9 to 11 foot depth may relate to the off-site case but these concentrations do not 
render the soil impacted to any actionable level. These concentrations of soil would be 
considered appropriate for re-use on site. However, if such soil was excavated and exported 
from the site then it would require proper disposal as non-hazardous California waste. 

No groundwater impact from the LUST site was observed in the water sample collected. 

4.4 ACM AND LBP CONTENT IN BRIDGES TO BE DEMOLISHED 

Based on the laboratory test results of the bridges concrete, expansion joint, sealant 
around the bolt washer and under rail baluster there is a high potential that the asbestos 
containing materials (ACM) are part of the bridges and that  the yellow paint removed from 
the bridge would be characterized as hazardous waste. 

The SR-22/I-405 Connector, Bridge No. 55-331 contains 5% Chrysotile asbestos in the 
sealant of rail bolt washers and 75% Chrysotile asbestos in gasket under rail balusters. The 
Valley View Street Bridge No. 55-332 contains 5% and 75% Chrysotile asbestos in the 
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sealant of rail bolt washers; samples of the rail balusters gasket was not collected. No 
asbestos was present in tested samples of the bridge concrete. The materials were 
observed to be non-friable and in good condition. During demolition ACM materials could 
become friable, and need to be properly removed by a State certified asbestos removal 
contractor prior to the bridge demolition.  

Based on California Code of Regulations (CCR)-22 materials with concentrations equal or 
greater than 1,000 mg/kg are considered hazardous waste. The white striping paint 
collected from the bridges contains less than 7mg/kg of lead, and is not considered 
hazardous. The yellow striping paint contains 6,700 mg/kg lead, therefore is considered 
California hazardous waste, and should be removed prior to bridge demolition and properly 
disposed off-site.  

Only the bridge surface construction materials could be tested, and a limited number of 
ACM and LBP samples were collected. No guarantees can be made regarding the absence 
of the ACM and LBP from the portions of the bridges that were not tested and/or could not 
be accessed. Additional testing and sampling might be required during the bridge 
demolition in order to provide a higher level of confidence regarding the absence of 
potential ACM and LBP in the bridge.  
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5.0 OPINIONS 

Based on the investigation performed by GDC, we are able to conclude as follows: 

• The soil on the unpaved shoulder of the freeway up to 1-foot depth is impacted by 
trace level concentrations of organochlorine pesticides including chlordane, DDD, 
DDE, DDT and dieldrin. The concentrations are well below the respective soil 
screening levels. Soil excavated in these areas may be re-used on site. However, if 
off-site disposal is necessary, the soil will need to be properly disposed as non-
hazardous California waste. 

• There appear to be no impact on the groundwater at the seven areas sampled 
except at G-405-04 where low concentration of diesel range concentration was 
reported (0.545 mg/L). This appears to be a localized condition near the 
southbound on-ramp to the I-405 at Valley View, and is below actionable level. 

• There is no impact of the soil or groundwater in the area of the Los Alisos Ranch 
LUST site except for the soil in the 9 to 11 foot zone where low levels of diesel range 
petroleum hydrocarbons are reports. The extent of this impact could not be 
assessed. It does not require any action. However, if soil from this zone is excavated 
and its off-site disposal is necessary, the soil will need to be properly disposed as 
non-hazardous California waste. 

• The SR-22/I-405 Connector, Bridge No. 55-331 and the Valley View Street Bridge 
No. 55-332 contain asbestos in the sealant of rail bolt washers and in gasket under 
rail balusters. No asbestos was present in tested samples of the bridge concrete. 
The materials were observed to be non-friable and in good condition. During 
demolition ACM materials could become friable, and need to be properly removed 
by a State certified asbestos removal contractor prior to the bridge demolition.  

• The yellow striping paint on the Caltrans Bridge Nos. 55-331 and 55-332 is a lead 
based paint with tested lead concentrations of up to 6,700 mg/kg, and is considered 
a California hazardous waste. This paint should be removed prior to bridge 
demolition and properly disposed off-site.  
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Table 1a
Pesticides and Herbicides Sampling and Testing Schedule

SR-22 WOCC SR-22/ I-405 Connector
Group Delta Project Number I-436A

Caltrans EA#12-071631

0.5 ft -1.0 ft 1.0 ft-2.0 ft
Boring 
HA-405-01 8081A 8081A
HA-405-02 8081A
HA-405-03 8081A
HA-405-04 8081A
HA-405-06 8081A 8081A
HA-405-07 8081A
HA-405-08 8081A
HA-405-09 8081A
HA-405-10 8081A 8141A 8151A 8081A
HA-405-11 8081A
HA-405-12 8081A 8141A 8151A 8081A
HA-405-13 8081A
HA-405-14 8081A 8141A 8151A 8081A
HA-405-15 8081A
HA-405-16 8081A 8141A 8151A 8081A
HA-405-17 8081A
HA-405-18 8081A 8141A 8151A 8081A

Test Method Legend:

EPA Test Method 8081A- Organochlorine Pesticides  
EPA Test Method 8141A- Organophosphorus Compounds  
EPA Test Method 8151A- Chlorinated Herbicides

0ft -0.5ft

Samples Collected and Tests Assigned



Table 1b
Pesticides and Herbicides Calculation Table

SR-22 WOCC SR-22/ I-405 Connector
Group Delta Project Number I-436A

Caltrans EA#12-071631

Sample ID Depth
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rin

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
HA-405-01-1 0.5 2.84 1 1 2.69 6.86 1
HA-405-01-2 1 2.67 1 1 6.22 10.4 1
HA-405-02-1 0.5 0.5 0.5 0.5 1 4.36 0.5
HA-405-03-1 0.5 7.66 3.69 4.6 6.21 49.8 1
HA-405-04-1 0.5 3.07 1.4 0.5 1.83 10.1 0.5
HA-405-06-1 0.5 7.73 3.41 6.25 13.1 73 1
HA-405-06-2 1 0.5 0.5 0.5 4.44 6.69 0.5
HA-405-07-1 0.5 24.1 10.5 10.2 9.1 161 3.77
HA-405-08-1 0.5 11 4.78 65.6 106 1150 2.07
HA-405-09-1 0.5 14.3 6.43 8.74 8.53 73.9 2.45
HA-405-10-1 0.5 0.5 0.5 1.35 17.8 10.3 0.5
HA-405-10-2 1 0.5 0.5 0.5 1.38 0.5 0.5
HA-405-11-1 0.5 39.9 18.4 10.4 5.97 143 3.07
HA-405-12-1 0.5 3.41 1.68 12.6 44.8 143 0.5
HA-405-12-2 1 1 1 1 1 5.18 1
HA-405-13-1 0.5 5.36 2.91 2.17 1.76 18.5 2.33
HA-405-14-1 0.5 18.1 8.2 11.7 12.8 126 4.59
HA-405-14-2 1 4.84 2.15 1.28 4.47 12.3 0.5
HA-405-15-1 0.5 20.4 8.53 7.3 28.4 97 3.97
HA-405-16-1 0.5 6.75 3.06 6.01 4.47 29.2 1.21
HA-405-16-2 1 3.41 1.79 2.81 1.96 9.15 0.5
HA-405-17-1 0.5 6.73 3.06 2.88 8.72 33.6 1.36
HA-405-18-1 0.5 8.5 3.26 1 4.84 39.8 2.26
HA-405-18-2 1 4.51 1 1 4.66 19 1

24 0

PRG
Residential 1600 2000 1400 1700 30
Industrial 6500 7200 5100 7000 110
RSSL 33 86 60 87 0.09

Mean 8.261666667 6.70375 12.58958333 93.02666667 1.545
Standard Error 1.907204843 2.688213728 4.538222393 47.11105564 0.252938527
Median 5.1 2.49 5.405 24.1 1
Mode 0.5 1 1 143 0.5
Standard Deviation 9.343357402 13.16950391 22.23265841 230.7960951 1.239140656
Sample Variance 87.29832754 173.4358332 494.2910998 53266.83753 1.535469565
Kurtosis 4.853949985 19.18170412 14.4532008 21.41677089 0.443352686
Skewness 2.066863254 4.201276563 3.624642439 4.528036746 1.21268465
Range 39.4 65.1 105 1149.5 4.09
Minimum 0.5 0.5 1 0.5 0.5
Maximum 39.9 65.6 106 1150 4.59
Sum 198.28 160.89 302.15 2232.64 37.08
Count 24 24 24 24 24
Confidence Level(95.0%) 3.945353791 5.560993755 9.388028238 97.45664323 0.523243206

12.20702046 12.26474376 21.97761157 190.4833099 2.068243206

      Units



Boring Number M8015G M8015D 8260B

Depth of 
Groundwater 
Sample (ft)

G-405-01 ND ND ND 19
G-405-02 ND ND ND 19
G-405-03 ND ND ND 24
G-405-04 ND 0.545mg/L ND 22
G-405-07 ND ND ND 24
MW-405-01 ND ND ND 10
MW-405-02 ND ND ND 15

Test Method Legend:

EPA Test Method M8015G Total Petroleum Hydrocarbons (TPH) Gasoline
EPA Test Method M8015D Total Petroleum Hydrocarbons (TPH) Diesel
8260B Volatile Organic Compounds (VOC's)
ND Not Detected

Table 2

Caltrans EA#12-071631

Groundwater Testing 
SR-22 WOCC SR-22/ I-405 Connector
Group Delta Project Number I-436A



G-405-05 G-405-06
Depth (ft) Matrix M8015G M8015D 8260B 6010B M8015G M8015D 8260B 6010B
6-7 Soil ND ND ND See App B ND ND ND See App B
8-9 Soil ND 48.8 ND See App B ND 17.4 ND See App B
10-11 Soil ND 28.6 ND See App B ND ND ND See App B
12-13 Soil ND ND ND See App B ND ND ND See App B
14-15 Soil ND ND ND See App B ND ND ND See App B
16-17 Soil ND ND ND See App B ND ND ND See App B
18-19 Soil ND ND ND See App B ND ND ND See App B
27 Water - - - - ND ND ND N/A

Test Method Legend:

EPA Test Method M8015G Total Petroleum Hydrocarbons (TPH) Gasoline
EPA Test Method M8015D Total Petroleum Hydrocarbons (TPH) Diesel
8260B Volatile Organic Compounds (VOC's)
6010B CAM 22  Metals
ND Not Detected
See App B Various Metals Recorded, See Appendix B for concentrations

Table 3
Los Alisos Ranch LUST Soil and Groundwater Testing

SR-22 WOCC SR-22/ I-405 Connector
Group Delta Project Number I-436A

Caltrans EA#12-071631



Sample No. Description of Material Sample Location

  Bridge Nos. 55-331 and 55-332   

ASBESTOS SURVEY SUMMARY TABLE

Analytical Results
OA090114-B-

001
Expansion joint, 2", dark gray, and white Bridge 55-332, southeastern portion, in 

between concrete and/or asphalt road
ND

OA090114-B-
002

Expansion joint, 2", dark gray, and white Bridge 55-332, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
003

Expansion joint, 2", dark gray, and white Bridge 55-332, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
004

Sealant, gray Bridge 55-332, southeastern portion, on rail 
bolt washer

5% CH

OA090114-B-
005

Sealant, gray Bridge 55-332, southern portion, on rail bolt 
washer

5% CH

OA090114-B-
006

Sealant, gray Bridge 55-332, southwestern portion, on rail 
bolt washer

5% CH

OA090114-B-
007

Concrete, gray Bridge 55-332, southeastern portion ND

OA090114-B-
021

Expansion joint, 2", dark gray, and white Bridge 55-331, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
022

Expansion joint, 2", dark gray, and white Bridge 55-331, southern portion, in between 
concrete and/or asphalt road

ND

OA090114-B-
023

Expansion joint, 2", dark gray, and white Bridge 55-331, southeastern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
024

Sealant, gray Bridge 55-331, southwestern portion, on rail 
bolt washer

5% CH

OA090114-B-
025

Sealant, gray Bridge 55-331, southern portion, on rail bolt 
washer

5% CH

OA090114-B-
026

Sealant, gray Bridge 55-331, southeastern portion, on rail 
bolt washer

5% CH

OA090114-B-
027

Gasket, dark gray Bridge 55-331, southwestern portion, under rail 
baluster

75% CH

OA090114-B-
028

Gasket, dark gray Bridge 55-331, southern portion, under rail 
baluster

75% CH

OA090114-B-
029

Gasket, dark gray Bridge 55-331, southeastern portion, under rail 
baluster

75% CH

OA090114-B-
030

Concrete, gray Bridge 55-331, southeastern portion ND

OA090114-B-
055

Sealant, dark gray Bridge 55-332, southeastern portion, on rail 
bolt washer

75% CH

OA090114-B-
056

Sealant, dark gray Bridge 55-332, southern portion, on rail bolt 
washer

75% CH

OA090114-B-
057

Sealant, dark gray Bridge 55-332, southwestern portion, on rail 
bolt washer

75% CH

NOTES:

1.    ND = none detected for asbestos.
2.    CH = chrysotile asbestos.
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APPENDIX A 
                           FIELD INVESTIGATION  

 
 

 



 

 
APPENDIX A 

FIELD INVESTIGATION 
 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing seventeen (17) 2-ft deep hand augers, seven (7) 
geoprobes and two (2) temporary monitoring wells.  The geoprobes were performed to 
depths of 19 feet to 31 feet below ground surface (bgs). The monitoring wells were 
installed at depths of 30 and 35 feet bgs. Locations of the hand augers, geoprobes and 
monitoring wells are presented in Figures 2 and 3. Log of monitoring well and 
geoprobe borings is presented in Figures A-1 to A-10. Detailed description of the 
drilling methods and sample collection methods is presented in Section 2.0 of the main 
report. The subsurface exploration program including location and depth of borings is 
summarized in Table A-1 below: 

Table A-1:  
Summary of Field Explorations 

 

Boring 
Number 

Location and 
Approximate Station  

Boring Depth 
(feet) 

Approximate 
Boring 

Elevation (feet 
MSL) 

Depth to 
Groundwater 

(feet bgs) 

Groundwater 
Elevation (feet 

MSL) 

HA-405-01 
SR-22 WB Shoulder 

“B” Line Station 
290+10, Figure 2a 

2 31 N/E N/A 

HA-405-02 
SR-22 EB Shoulder 

“H” Line Station 
1296+50, Figure 2a  

2 28 N/E N/A 

HA-405-03 
SR-22 WB Shoulder 

“H” Line Station 
1302+30, Figure 2b 

2 27 N/E N/A 

HA-405-04 
SR-22 EB Shoulder 

“H” Line Station 
1308+70, Figure 2b  

2 44 N/E N/A 

HA-405-06 
I-405 SB Shoulder 
“H” Line Station 

1320+40, Figure 2d 
2 25 N/E N/A 

HA-405-07 
SR-22 WB Shoulder 

“H” Line Station 
1326+50, Figure 2e 

2 28 N/E N/A 

HA-405-08 

SR-22 WB/I-405N 
Connector median,  

“H” Line Station 
1332+30, Figure 2f 

2 25 N/E N/A 

HA-405-09 
SR-22 WB Shoulder 

“H” Line Station 
1338+10, Figure 2f 

2 22 N/E N/A 
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Boring 
Number 

Location and 
Approximate Station  

Boring Depth 
(feet) 

Approximate 
Boring 

Elevation (feet 
MSL) 

Depth to 
Groundwater 

(feet bgs) 

Groundwater 
Elevation (feet 

MSL) 

HA-405-10 
SR-22 EB Shoulder 

“A” Line Station 
344+20, Figure 2g 

2 23 N/E N/A 

HA-405-11 
SR-22 WB Shoulder 

“A” Line Station 
349+80, Figure 2g 

2 21 N/E N/A 

HA-405-12 
SR-22 EB Shoulder 

“A” Line Station 
356+00, Figure 2h 

2 23 N/E N/A 

HA-405-13 
SR-22 WB Shoulder 

“H” Line Station 
362+00, Figure 2h 

2 23 N/E N/A 

HA-405-14 
SR-22 EB Shoulder 

“A” Line Station 
370+50, Figure 2l 

2 22 N/E N/A 

HA-405-15 
SR-22 WB Shoulder 

“A” Line Station 
375+90, Figure 2l 

2 20 N/E N/A 

HA-405-16 
SR-22 EB Shoulder 

“A” Line Station 
381+90, Figure 2j 

2 21 N/E N/A 

HA-405-17 
SR-22 WB Shoulder 

“A” Line Station 
388+00, Figure 2j 

2 21 N/E N/A 

HA-405-18 
SR-22 EB Shoulder 

“A” Line Station 
393+60, Figure 2k 

2 20 N/E N/A 

MW-405-01 

I-405S/SR-22E 
Connector Bridge 
South of the West 

Abutment, Figure 2d 

35 25 10 15 

MW-405-02 
SB-22W/I-405 N 

Connector, Figure 
2e 

30 31 15 16 

G-405-01 

SR-22 Valley View 
St. Bridge East of 

the North Abutment, 
Figure 2b 

20 26 19 7* 

G-405-02 

SR-22 Valley View 
St. Bridge East of 

the South Abutment, 
Figure 2b 

20 25 19 6* 
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Boring 
Number 

Location and 
Approximate Station  

Boring Depth 
(feet) 

Approximate 
Boring 

Elevation (feet 
MSL) 

Depth to 
Groundwater 

(feet bgs) 

Groundwater 
Elevation (feet 

MSL) 

G-405-03 

SR-22 Valley View 
St. Bridge West of 

the North Abutment, 
Figure 2b 

25 27 24 3* 

G-405-04 
Bolsa Chica Rd.I-
405 SB on-ramp, 

Figure 2c 
24 24 22 2* 

G-405-05 
East of the Los 

Alisos Ranch LUST, 
Figure 2c 

19 33 N/A N/A 

G-405-06 
East of the Los 

Alisos Ranch LUST, 
Figure 2c 

31 33 27 6* 

G-405-07 

I-405S/SR-22E 
Connector Bridge 
North  of the East 

Abutment, Figure 2d 

30 25 24 1* 

 
Note: 
HA = Hand Auger 
G-Geoprobe 
MW = Monitoring Well 
N/E= Not Encountered 
N/A=Not Available 

  *=Depth to the groundwater assumed to be less than measured due to a very low soil permeability. Groundwater elevation 
assumed to be higher than presented. Actual groundwater elevation was measured in monitoring wells MW-405-01 and        
MW-405-02 
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KEY FOR SOIL CLASSIFICATION

GROUP 
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines

GP Poorly-graded gravel, gravel with sand, little or no fines

GM Silty gravel, silty gravel with sand, silty or non-plastic fines

GC Clayey gravel, clayey gravel with sand, clayey or plastic fines

SW Well-graded sand, sand with gravel, little or no fines

SP Poorly-graded sand, sand with gravel, little or no fines

SM Silty sand, silty sand with gravel, silty or non-plastic fines

SC Clayey sand, clayey sand with gravel, clayey or plastic fines

ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity

CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay

OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)

MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity

CH Inorganic clay of high plasticity, Fat Clay

OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)

PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart

          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).     

Blowcount 

SPT1    

(CAL)2

Consistency
Blowcount3 

SPT1         

(CAL)2

Consistency

Undrained 
Shear 

Strength3, Su  

(ksf) 
<2             

(<3) Very Soft < 0.25

0-4         
(0-6) Very Loose

2-4             
(3-6) Soft 0.25 -0.50

5-10        
(7-15) Loose

5-8             
(7-12) Firm 0.50 - 1.0

11-30       
(16-45) Med. Dense

9-15            
(13-22) Stiff 1.0 - 2.0

31-50       
(46-75) Dense

16-30          
(23-45) Very Stiff 2.0 - 4.0

>50         
(>75) Very Dense

>30            
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.   

Granular Soil Gradation Parameters

Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter

 D30= 30% of the soil is finer than this diameter

 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 

SW Cu>6 and Cc between 1 and 3

GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 

pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT
SAND GRAVEL

COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

         

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch                              
MOIST- Damp but no visible water                                                               
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)
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SPT, Tube, Water - Refers to the
sampling method as described below

SPT (STANDARD PENETRATION
TEST) - A 2.0-inch o.d. split spoon
sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb.
hammer free falling a height of
30-inches.

TUBE-Geoprobe Plastic Tube
Sampler

Water-Water Sample

Kehoe and Jett
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Clayey Sand (SC)
moist, brown, trace Clay (Fill)

Silty Sand / Clayey Silt (SM/CL)
mixture
dense, moist, brown (Fill)

Sandy Clay / Clayey Sand (SC /
CL-S)
Stiff, wet, grey

Clay (CL)
soft, wet, grey

Silt (ML)
stiff, wet, grey

soft

stiff, dark grey

Cement Grout
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Blank Pipe
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Slotted Pipe
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Silty Clay (CL-ML)
moist, grey, with Siltstone fragments

Bottom of boring at 36.5 ft. bgs.
Top 5 ft. was hand augered.
Borehole backfilled with monitoring
well installed at 35 ft bgs.
Groundwater at 10 ft. bgs after well
installation.

1-19-09 
Well bailed by removing approx. 10
gallons of water from the well.
Groundwater after bailing measured
at 28 ft. bgs.

1-20-09
Groundwater sampled.
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Sand (SP)
moist, orange brown, fine to medium
grained (Fill)

Silt / Clayey Silt (ML)
moist, grey
Silty Sand / Sandy Silt (SM/ML)
dense, moist, light brown, with trace
Siltstone fragments and Clay (Fill)

Silty Sand (SM)
dense, wet, brown

Silt / Silty Clay (ML/CL)
stiff, moist-wet, brown

Silt / Sandy Silt (ML)
stiff, moist-wet, brown

Sandy Silt (ML)
medium stiff, wet, brown-gray

Bottom of boring at 33.5 ft. bgs
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Borehole backfilled with monitoring
well installed at 30 ft bgs.
Groundwater measured at 15 ft. bgs
after well installation.

1-19-09
Well bailed by removing approx. 30
gallons of water from well
Groundwater measured at 12 ft. bgs
after bailing.

1-20-09
Groundwater sampled.
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No soil samples collected. Borehole
not logged.

A 4 ft long geoprobe screen water
sampler lowered to 20 ft and water
sample collected at approximately 19
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 19 ft bgs.

Borehole completed at 20 ft bgs and
backfilled with bentonite chips.
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No soil samples collected. Borehole
not logged.

A 4 ft long geoprobe screen water
sampler lowered to 20 ft and water
sample collected at approximately 19
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 19 ft bgs.

Borehole completed at 20 ft bgs and
backfilled with bentonite chips.
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No soil samples collected. Borehole
not logged.

A 4 ft long geoprobe screen water
sampler lowered to 25 ft and water
sample collected at approximately 24
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 24 ft bgs.

Borehole completed at 25 ft bgs and
backfilled with bentonite chips.
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START

PROJECT NUMBER

24.0 / 3.0
BORING DIA. (in.)

D
E

P
T

H
 (

fe
et

)

E
L

E
V

A
T

IO
N

(f
ee

t)
TOP OF CASING ELEV.

FIGURE  A-6
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No soil samples collected. Borehole
not logged.

A 4 ft long geoprobe screen water
sampler lowered to 24 ft and water
sample collected at approximately 22
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 22 ft bgs.
Borehole completed at 24 ft bgs and
backfilled with bentonite chips.

Kehoe Testing and Engineering
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FIGURE  A-7
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Sandy Clay to Clayey Sand (CL/SC)
with occasional sand lenses.

Boring completed at 19 ft bgs and
backfilled with bentonite chips.
Groundwater not encountered.
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FIGURE  A-8

S
A

M
P

L
E

 T
Y

P
E

G
R

A
P

H
IC

L
O

G

SCREEN SLOT SIZE

30

25

20

15

10

5

FILTER PACK TYPE
N/A

Aliso Viejo, CA 92656

92 Argonaut, Suite 120

Geoprobe

N/A

GROUND ELEV (ft.)

Geoprobe GH60 hammer

SHEET NO.

N/AN/A

TOTAL DEPTH (ft.) DEPTH/ELEV. GROUND WATER (ft.)

SITE LOCATION

1/16/2009

DRILLING METHOD

1/16/2009

GROUT TYPE

33

LOG OF TEST BORING
BORING

FINISH

Geoprobe 6600

19

PROJECT NAME

NOTES

I-436-ASR-22/I-405 Connector Improvements 1  of  1

DRILLING COMPANY

DESCRIPTION AND CLASSIFICATION

SAMPLING METHOD

2

5

10

15

20

25

30

V. Glisic

GROUP DELTA CONSULTANTS, INC.

WELL DIAGRAM

DRILLING EQUIPMENT

N/A
CASING TYPE/DIA.
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S

Orange County, California

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Clay to Clayey Sand (CL/SC)
with occasional sand lenses.

A 4 ft long geoprobe screen water
sampler lowered to 28 ft and water
sample collected at approximately 27
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 27 ft bgs.

Boring completed at 31 ft bgs.

1

2

3

4

5

6

7

8

Kehoe Testing and Engineering
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FIGURE  A-9
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FILTER PACK TYPE
N/A

Aliso Viejo, CA 92656

92 Argonaut, Suite 120

Geoprobe

N/A

GROUND ELEV (ft.)

Geoprobe GH60 hammer

SHEET NO.

N/AN/A

TOTAL DEPTH (ft.) DEPTH/ELEV. GROUND WATER (ft.)

SITE LOCATION

1/16/2009

DRILLING METHOD

1/16/2009

GROUT TYPE

33

LOG OF TEST BORING
BORING

FINISH

Geoprobe 6600

31

PROJECT NAME

NOTES

I-436-ASR-22/I-405 Connector Improvements 1  of  1

DRILLING COMPANY

DESCRIPTION AND CLASSIFICATION

SAMPLING METHOD
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V. Glisic

GROUP DELTA CONSULTANTS, INC.

WELL DIAGRAM

DRILLING EQUIPMENT

N/A
CASING TYPE/DIA.
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S

Orange County, California

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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No soil samples collected. Borehole
not logged.

A 4 ft long geoprobe screen water
sampler lowered to 25 ft and water
sample collected at approximately 24
ft bgs. Water recharge very slow due
to the low soil permeability. Sampler
removed after collection of the water
sample, and actual water level was
not measured. Water level assumed
to be higher than 24 ft bgs.

Borehole completed at 30 ft bgs and
backfilled with bentonite chips.

Kehoe Testing and Engineering
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FILTER PACK TYPE
N/A

Aliso Viejo, CA 92656

92 Argonaut, Suite 120

Geoprobe

N/A

GROUND ELEV (ft.)

Geoprobe GH60 hammer

SHEET NO.

N/AN/A

TOTAL DEPTH (ft.) DEPTH/ELEV. GROUND WATER (ft.)

SITE LOCATION

1/14/2009

DRILLING METHOD

1/20/2009

GROUT TYPE

25

LOG OF TEST BORING
BORING

FINISH

Geoprobe 6600
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PROJECT NAME

NOTES

I-436-ASR-22/I-405 Connector Improvements 1  of  1

DRILLING COMPANY

DESCRIPTION AND CLASSIFICATION

SAMPLING METHOD

2
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V. Glisic

GROUP DELTA CONSULTANTS, INC.

WELL DIAGRAM

DRILLING EQUIPMENT

N/A
CASING TYPE/DIA.

W
E
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S

Orange County, California

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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APPENDIX B 
              LABORATORY TESTING 



Job Number Order Date Client
   51110 01/20/2009 GROUP

 Number of Pages 10
 Date Received   01/20/2009
 Date Reported   01/23/2009

Group Delta Consultants
32 Mauchly Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436
SR-22 Phase II

Ordered By

Attention: Shah Ghanbari
Telephone: (949)450-2100

Enclosed please find results of analyses of 4 water samples
which were analyzed  as specified on the attached chain of
custody. If there are any questions, please do not hesitate to
call.

Site: G-405-04 SR-22 Phase II
NB Valley on Ramp to 405
G-405-07 NB 405

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Cyrus Razmara, Ph.D.
Laboratory Director

Approved By:Checked By:



American Environmental Testing Laboratory Inc. 
2834 & 2908 NoIth Naomi Street, Burbank, CA 91504 . DOHS NO: 1541; LACSD NO: 10181 

CHAIN OF CUSTODY RECORD 
Tel: (888) 288-AETL- (818) 845-8200. Fax: (818) 845-8840. ww\v.aetlab.com NO 6 1 5 5 6  



American Environmental Testing Laboratory Inc. 
2834 & 2908 North Naomi Street, Burbank, CA 91504 . DOHS NO: 1541, LACSD NO: 10181 

CHAIN OF CUSTODY RECORD 
Tel: (888) 288-AETL. (818) 845-8200. Fax: (818) 845-8840 www.aetlab.com N! 6 1 5 5 5  



QC Batch No: 0121091A1

51110 01/20/2009 GROUP

AETL Job Number Submitted Client

G-405-04 SR-22 Phase II
NB Valley on Ramp to 405
G-405-07 NB 405

Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436
SR-22 Phase II

2Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/19/200901/19/200901/19/200901/19/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-04 G-405-01G-405-02G-405-07Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51110.02 51110.03 51110.0451110.01Method Blank

   10Acetone    10     ND     ND     ND     ND     ND

    1.0Benzene     0.5     ND     ND     ND     ND     ND

    1.0Bromobenzene (Phenyl bromide)     0.5     ND     ND     ND     ND     ND

    1.0Bromochloromethane     0.5     ND     ND     ND     ND     ND

    1.0Bromodichloromethane     0.5     ND     ND     ND     ND     ND

    5.0Bromoform (Tribromomethane)     2.5     ND     ND     ND     ND     ND

    3.0Bromomethane (Methyl bromide)     1.5     ND     ND     ND     ND     ND

    5.02-Butanone (MEK)     5.0     ND     ND     ND     ND     ND

    1.0n-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0sec-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0tert-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0Carbon Disulfide     0.5     ND     ND     ND     ND     ND

    1.0Carbon tetrachloride     0.5     ND     ND     ND     ND     ND

    1.0Chlorobenzene     0.5     ND     ND     ND     ND     ND

    3.0Chloroethane     1.5     ND     ND     ND     ND     ND

    5.02-Chloroethyl vinyl ether     2.5     ND     ND     ND     ND     ND

    1.0Chloroform (Trichloromethane)     0.5     ND     ND     ND     ND     ND

    3.0Chloromethane (Methyl chloride)     1.5     ND     ND     ND     ND     ND

    1.02-Chlorotoluene     0.5     ND     ND     ND     ND     ND

    1.04-Chlorotoluene     0.5     ND     ND     ND     ND     ND

    5.01,2-Dibromo-3-chloropropane (DBCP)     2.5     ND     ND     ND     ND     ND

    1.0Dibromochloromethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dibromoethane (EDB)     0.5     ND     ND     ND     ND     ND

    1.0Dibromomethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,3-Dichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,4-Dichlorobenzene     0.5     ND     ND     ND     ND     ND



QC Batch No: 0121091A1

51110 01/20/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436
SR-22 Phase II

3Page:
ANALYTICAL RESULTS

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/19/200901/19/200901/19/200901/19/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-04 G-405-01G-405-02G-405-07Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51110.02 51110.03 51110.0451110.01Method Blank

    3.0Dichlorodifluoromethane     1.5     ND     ND     ND     ND     ND

    1.01,1-Dichloroethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichloroethane (EDC)     0.5     ND     ND     ND     ND     ND

    1.01,1-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.0cis-1,2-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.0trans-1,2-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.01,3-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.02,2-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.01,1-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0cis-1,3-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0trans-1,3-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0Ethylbenzene     0.5     ND     ND     ND     ND     ND

    3.0Hexachlorobutadiene     1.5     ND     ND     ND     ND     ND

    5.02-Hexanone     2.5     ND     ND     ND     ND     ND

    1.0Isopropylbenzene     0.5     ND     ND     ND     ND     ND

    1.0p-Isopropyltoluene     0.5     ND     ND     ND     ND     ND

    5.04-Methyl-2-pentanone (MIBK)     2.5     ND     ND     ND     ND     ND

    1.0Methyl-tert-butyl ether (MTBE)     0.5     ND     ND     ND     ND     ND

    4.0Methylene chloride (DCM)     2.0     ND     ND     ND     ND     ND

    1.0Naphthalene     0.5     ND     ND     ND     ND     ND

    1.0n-Propylbenzene     0.5     ND     ND     ND     ND     ND

    1.0Styrene     0.5     ND     ND     ND     ND     ND

    1.01,1,1,2-Tetrachloroethane     0.5     ND     ND     ND     ND     ND

    1.01,1,2,2-Tetrachloroethane     0.5     ND     ND     ND     ND     ND

    1.0Tetrachloroethene     0.5     ND     ND     ND     ND     ND

    1.0Toluene (Methyl benzene)     0.5     ND     ND     ND     ND     ND

    1.01,2,3-Trichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,2,4-Trichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,1,1-Trichloroethane     0.5     ND     ND     ND     ND     ND

    1.01,1,2-Trichloroethane     0.5     ND     ND     ND     ND     ND

    1.0Trichloroethene     0.5     ND     ND     ND     ND     ND

    1.0Trichlorofluoromethane     0.5     ND     ND     ND     ND     ND

    1.01,2,3-Trichloropropane     0.5     ND     ND     ND     ND     ND



QC Batch No: 0121091A1

51110 01/20/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436
SR-22 Phase II

4Page:
ANALYTICAL RESULTS

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/19/200901/19/200901/19/200901/19/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-04 G-405-01G-405-02G-405-07Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51110.02 51110.03 51110.0451110.01Method Blank

    1.01,2,4-Trimethylbenzene     0.5     ND     ND     ND     ND     ND

    1.01,3,5-Trimethylbenzene     0.5     ND     ND     ND     ND     ND

    5.0Vinyl Acetate     0.5     ND     ND     ND     ND     ND

    3.0Vinyl chloride (Chloroethene)     0.5     ND     ND     ND     ND     ND

    1.0o-Xylene     0.5     ND     ND     ND     ND     ND

    2.0m,p-Xylenes     1.0     ND     ND     ND     ND     ND

Our Lab I.D. 51110.01 51110.02 51110.03 51110.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  98.6  97.7  96.3  94.3  93.7

Dibromofluoromethane  75-125  102  101  100  100  99.5

Toluene-d8  75-125  88.4  88.2  90.0  89.0  88.9



QC Batch No: 012109

51110 01/20/2009 GROUP

AETL Job Number Submitted Client

G-405-04 SR-22 Phase II
NB Valley on Ramp to 405
G-405-07 NB 405

Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436
SR-22 Phase II

5Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/19/200901/19/200901/19/200901/19/2009

Dilution Factor        1        1        1        1        1
Units mg/L mg/L mg/L mg/L mg/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-04 G-405-01G-405-02G-405-07Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51110.02 51110.03 51110.0451110.01Method Blank

    0.010TPH as Gasoline and Light HC. (C4-C12)     0.005     ND     ND     ND     ND     ND

Our Lab I.D. 51110.01 51110.02 51110.03 51110.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  105  101  105  106  103



QC Batch No: 012009

51110 01/20/2009 GROUP

AETL Job Number Submitted Client

G-405-04 SR-22 Phase II
NB Valley on Ramp to 405
G-405-07 NB 405

Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436
SR-22 Phase II

6Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/19/200901/19/200901/19/200901/19/2009

Dilution Factor        1        1        1        1        1
Units mg/L mg/L mg/L mg/L mg/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/20/2009 01/20/2009 01/20/2009 01/20/2009 01/20/2009

G-405-04 G-405-01G-405-02G-405-07Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C 3510C 3510C

Our Lab I.D. 51110.02 51110.03 51110.0451110.01Method Blank

    0.5TPH as Diesel (C13-C22)     0.1     ND     0.545     ND     ND     ND

    0.5TPH as Heavy Hydrocarbons (C23-C40)     0.1     ND     ND     ND     ND     ND

    0.5TPH Total as Diesel and Heavy HC.C13-C40     0.1     ND     0.545     ND     ND     ND

Our Lab I.D. 51110.01 51110.02 51110.03 51110.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Chlorobenzene  60-125  71.9  80.6  76.9  72.2  60.2



51110 01/20/2009 GROUP

AETL Job Number Submitted Client

G-405-04 SR-22 Phase II
NB Valley on Ramp to 405
G-405-07 NB 405

Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436
SR-22 Phase II

7Page:

Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
MS MSMS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Concen % RECRecov Concen Recov % REC % % Limit % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene   <20 50.0  55.1  110  50.0  55.9  112  1.80  75-125

Chlorobenzene   <20 50.0  49.1    98.2  50.0  49.2    98.4  <1  75-125

1,1-Dichloroethene   <20 50.0  44.8    89.6  50.0  45.2    90.4  <1  75-125

Methyl-tert-butyl ether (MTBE)   <20 50.0  41.0    82.0  50.0  41.2    82.4  <1  75-125

Toluene (Methyl benzene)   <20 50.0  46.1    92.2  50.0  46.4    92.8  <1  75-125

Trichloroethene   <20 50.0  58.9  118  50.0  58.6  117  <1  75-125

Surrogates
Bromofluorobenzene   <20 50.0  42.7    85.3  50.0  43.1    86.2  1.06  75-125

Dibromofluoromethane   <20 50.0  51.0  102  50.0  50.6  101  <1  75-125

Toluene-d8   <20 50.0  42.9    85.8  50.0  43.2    86.3  <1  75-125

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene  50.0  53.8  108  75-125

Chlorobenzene  50.0  48.2    96.4  75-125

1,1-Dichloroethene  50.0  44.6    89.2  75-125

Methyl-tert-butyl ether (MTBE)  50.0  40.2    80.4  75-125

Toluene (Methyl benzene)  50.0  46.1    92.2  75-125

Trichloroethene  50.0  58.3  117  75-125

LCS
Chloroform (Trichloromethane)  50.0  57.6  115  75-125

Ethylbenzene  50.0  45.0    90.0  75-125

1,1,1-Trichloroethane  50.0  46.6    93.2  75-125

o-Xylene  50.0  46.6    93.2  75-125

m,p-Xylenes 100  92.9    92.9  75-125

Surrogates
Bromofluorobenzene  50.0  42.8    85.5  75-125

Dibromofluoromethane  50.0  50.2  100  75-125
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Toluene-d8  50.0  43.2    86.3  75-125
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)  75-125   <20  0.00   5.00   5.50  110   5.00   5.05  101   8.5

Surrogates
Chlorobenzene  60-125   <20  0.00   2.00   1.39    69.3   2.00   1.31    65.5   5.6

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)   5.00   6.05  121  75-125

Surrogates
Chlorobenzene   2.00   1.64    81.9  60-125
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

 75-125   <20  0.00   0.500   0.500  100   0.500   0.510  102   2.0

Surrogates
Bromofluorobenzene  75-125   <20  0.00  0.0500  0.0535  107  0.0500  0.0590  118   9.8

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

  0.500   0.510  102  75-125

Surrogates
Bromofluorobenzene  0.0500  0.0560  112  75-125
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Group Delta Consultants
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Project ID:
Project Name:
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Attention: Vesna Glisic
Telephone: (949)450-2100

Enclosed please find results of analyses of 5 water samples
which were analyzed  as specified on the attached chain of
custody. If there are any questions, please do not hesitate to
call.

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Cyrus Razmara, Ph.D.
Laboratory Director

Approved By:Checked By:



American Environmental Testing Laboratory Inc. 
2834 & 2908 North Naomi Street, Burbank, CA 91504 DOHS NO: 1541, LACSD NO: 10181 
Tel: (888) 288-AETL. (818) 845-8200 'Fax: (818) 845-8840. www.aetlab.com 

CHAIN OF CUSTODY RECORD 
N! 5 6 2 7 1  
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/200901/20/200901/20/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-3 MW-605-1MW-405-1MW-405-2Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51136.02 51136.03 51136.0451136.01Method Blank

   10Acetone    10     ND     ND     ND     ND     ND

    1.0Benzene     0.5     ND     ND     ND     ND     ND

    1.0Bromobenzene (Phenyl bromide)     0.5     ND     ND     ND     ND     ND

    1.0Bromochloromethane     0.5     ND     ND     ND     ND     ND

    1.0Bromodichloromethane     0.5     ND     ND     ND     ND     ND

    5.0Bromoform (Tribromomethane)     2.5     ND     ND     ND     ND     ND

    3.0Bromomethane (Methyl bromide)     1.5     ND     ND     ND     ND     ND

    5.02-Butanone (MEK)     5.0     ND     ND     ND     ND     ND

    1.0n-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0sec-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0tert-Butylbenzene     0.5     ND     ND     ND     ND     ND

    1.0Carbon Disulfide     0.5     ND     ND     ND     ND     ND

    1.0Carbon tetrachloride     0.5     ND     ND     ND     ND     ND

    1.0Chlorobenzene     0.5     ND     ND     ND     ND     ND

    3.0Chloroethane     1.5     ND     ND     ND     ND     ND

    5.02-Chloroethyl vinyl ether     2.5     ND     ND     ND     ND     ND

    1.0Chloroform (Trichloromethane)     0.5     ND     ND     ND     ND     ND

    3.0Chloromethane (Methyl chloride)     1.5     ND     ND     ND     ND     ND

    1.02-Chlorotoluene     0.5     ND     ND     ND     ND     ND

    1.04-Chlorotoluene     0.5     ND     ND     ND     ND     ND

    5.01,2-Dibromo-3-chloropropane (DBCP)     2.5     ND     ND     ND     ND     ND

    1.0Dibromochloromethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dibromoethane (EDB)     0.5     ND     ND     ND     ND     ND

    1.0Dibromomethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,3-Dichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,4-Dichlorobenzene     0.5     ND     ND     ND     ND     ND
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ANALYTICAL RESULTS

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/200901/20/200901/20/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-3 MW-605-1MW-405-1MW-405-2Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51136.02 51136.03 51136.0451136.01Method Blank

    3.0Dichlorodifluoromethane     1.5     ND     ND     ND     ND     ND

    1.01,1-Dichloroethane     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichloroethane (EDC)     0.5     ND     ND     ND     ND     ND

    1.01,1-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.0cis-1,2-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.0trans-1,2-Dichloroethene     0.5     ND     ND     ND     ND     ND

    1.01,2-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.01,3-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.02,2-Dichloropropane     0.5     ND     ND     ND     ND     ND

    1.01,1-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0cis-1,3-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0trans-1,3-Dichloropropene     0.5     ND     ND     ND     ND     ND

    1.0Ethylbenzene     0.5     ND     ND     ND     ND     ND

    3.0Hexachlorobutadiene     1.5     ND     ND     ND     ND     ND

    5.02-Hexanone     2.5     ND     ND     ND     ND     ND

    1.0Isopropylbenzene     0.5     ND     ND     ND     ND     ND

    1.0p-Isopropyltoluene     0.5     ND     ND     ND     ND     ND

    5.04-Methyl-2-pentanone (MIBK)     2.5     ND     ND     ND     ND     ND

    1.0Methyl-tert-butyl ether (MTBE)     0.5     ND     ND     ND     ND     ND

    4.0Methylene chloride (DCM)     2.0     ND     ND     ND     ND     ND

    1.0Naphthalene     0.5     ND     ND     ND     ND     ND

    1.0n-Propylbenzene     0.5     ND     ND     ND     ND     ND

    1.0Styrene     0.5     ND     ND     ND     ND     ND

    1.01,1,1,2-Tetrachloroethane     0.5     ND     ND     ND     ND     ND

    1.01,1,2,2-Tetrachloroethane     0.5     ND     ND     ND     ND     ND

    1.0Tetrachloroethene     0.5     ND     ND     ND     ND     ND

    1.0Toluene (Methyl benzene)     0.5     ND     ND     ND     ND     ND

    1.01,2,3-Trichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,2,4-Trichlorobenzene     0.5     ND     ND     ND     ND     ND

    1.01,1,1-Trichloroethane     0.5     ND     ND     ND     ND     ND

    1.01,1,2-Trichloroethane     0.5     ND     ND     ND     ND     ND

    1.0Trichloroethene     0.5     ND     ND     ND     ND     ND

    1.0Trichlorofluoromethane     0.5     ND     ND     ND     ND     ND

    1.01,2,3-Trichloropropane     0.5     ND     ND     ND     ND     ND
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/200901/20/200901/20/2009

Dilution Factor        1        1        1        1        1
Units ug/L ug/L ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-3 MW-605-1MW-405-1MW-405-2Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51136.02 51136.03 51136.0451136.01Method Blank

    1.01,2,4-Trimethylbenzene     0.5     ND     ND     ND     ND     ND

    1.01,3,5-Trimethylbenzene     0.5     ND     ND     ND     ND     ND

    5.0Vinyl Acetate     0.5     ND     ND     ND     ND     ND

    3.0Vinyl chloride (Chloroethene)     0.5     ND     ND     ND     ND     ND

    1.0o-Xylene     0.5     ND     ND     ND     ND     ND

    2.0m,p-Xylenes     1.0     ND     ND     ND     ND     ND

Our Lab I.D. 51136.01 51136.02 51136.03 51136.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  102  98.1  97.8  94.3  94.6

Dibromofluoromethane  75-125  106  104  103  102  101

Toluene-d8  75-125  87.0  87.2  87.7  87.6  87.3
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/2009

Dilution Factor        1
Units ug/L
Matrix Aqueous
Date Analyzed 01/22/2009

Date Prepared 01/22/2009

G-605-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 5030B

Our Lab I.D. 51136.05

   10Acetone    10     ND

    1.0Benzene     0.5     ND

    1.0Bromobenzene (Phenyl bromide)     0.5     ND

    1.0Bromochloromethane     0.5     ND

    1.0Bromodichloromethane     0.5     ND

    5.0Bromoform (Tribromomethane)     2.5     ND

    3.0Bromomethane (Methyl bromide)     1.5     ND

    5.02-Butanone (MEK)     5.0     ND

    1.0n-Butylbenzene     0.5     ND

    1.0sec-Butylbenzene     0.5     ND

    1.0tert-Butylbenzene     0.5     ND

    1.0Carbon Disulfide     0.5     ND

    1.0Carbon tetrachloride     0.5     ND

    1.0Chlorobenzene     0.5     ND

    3.0Chloroethane     1.5     ND

    5.02-Chloroethyl vinyl ether     2.5     ND

    1.0Chloroform (Trichloromethane)     0.5     ND

    3.0Chloromethane (Methyl chloride)     1.5     ND

    1.02-Chlorotoluene     0.5     ND

    1.04-Chlorotoluene     0.5     ND

    5.01,2-Dibromo-3-chloropropane (DBCP)     2.5     ND

    1.0Dibromochloromethane     0.5     ND

    1.01,2-Dibromoethane (EDB)     0.5     ND

    1.0Dibromomethane     0.5     ND

    1.01,2-Dichlorobenzene     0.5     ND

    1.01,3-Dichlorobenzene     0.5     ND

    1.01,4-Dichlorobenzene     0.5     ND
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/2009

Dilution Factor        1
Units ug/L
Matrix Aqueous
Date Analyzed 01/22/2009

Date Prepared 01/22/2009

G-605-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 5030B

Our Lab I.D. 51136.05

    3.0Dichlorodifluoromethane     1.5     ND

    1.01,1-Dichloroethane     0.5     ND

    1.01,2-Dichloroethane (EDC)     0.5     ND

    1.01,1-Dichloroethene     0.5     ND

    1.0cis-1,2-Dichloroethene     0.5     ND

    1.0trans-1,2-Dichloroethene     0.5     ND

    1.01,2-Dichloropropane     0.5     ND

    1.01,3-Dichloropropane     0.5     ND

    1.02,2-Dichloropropane     0.5     ND

    1.01,1-Dichloropropene     0.5     ND

    1.0cis-1,3-Dichloropropene     0.5     ND

    1.0trans-1,3-Dichloropropene     0.5     ND

    1.0Ethylbenzene     0.5     ND

    3.0Hexachlorobutadiene     1.5     ND

    5.02-Hexanone     2.5     ND

    1.0Isopropylbenzene     0.5     ND

    1.0p-Isopropyltoluene     0.5     ND

    5.04-Methyl-2-pentanone (MIBK)     2.5     ND

    1.0Methyl-tert-butyl ether (MTBE)     0.5     ND

    4.0Methylene chloride (DCM)     2.0     ND

    1.0Naphthalene     0.5     ND

    1.0n-Propylbenzene     0.5     ND

    1.0Styrene     0.5     ND

    1.01,1,1,2-Tetrachloroethane     0.5     ND

    1.01,1,2,2-Tetrachloroethane     0.5     ND

    1.0Tetrachloroethene     0.5     ND

    1.0Toluene (Methyl benzene)     0.5     ND

    1.01,2,3-Trichlorobenzene     0.5     ND

    1.01,2,4-Trichlorobenzene     0.5     ND

    1.01,1,1-Trichloroethane     0.5     ND

    1.01,1,2-Trichloroethane     0.5     ND

    1.0Trichloroethene     0.5     ND

    1.0Trichlorofluoromethane     0.5     ND

    1.01,2,3-Trichloropropane     0.5     ND
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/2009

Dilution Factor        1
Units ug/L
Matrix Aqueous
Date Analyzed 01/22/2009

Date Prepared 01/22/2009

G-605-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 5030B

Our Lab I.D. 51136.05

    1.01,2,4-Trimethylbenzene     0.5     ND

    1.01,3,5-Trimethylbenzene     0.5     ND

    5.0Vinyl Acetate     0.5     ND

    3.0Vinyl chloride (Chloroethene)     0.5     ND

    1.0o-Xylene     0.5     ND

    2.0m,p-Xylenes     1.0     ND

Our Lab I.D. 51136.05
Surrogates %Rec.Limit % Rec.

Bromofluorobenzene  75-125  95.0

Dibromofluoromethane  75-125  103

Toluene-d8  75-125  88.0
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Ordered By

Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/200901/20/200901/20/2009

Dilution Factor        1        1        1        1        1
Units mg/L mg/L mg/L mg/L mg/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-3 MW-605-1MW-405-1MW-405-2Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51136.02 51136.03 51136.0451136.01Method Blank

    0.010TPH as Gasoline and Light HC. (C4-C12)     0.005     ND     ND     ND     ND     ND

Our Lab I.D. 51136.01 51136.02 51136.03 51136.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  105  98.0  113  107  111
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Ordered By

Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/2009

Dilution Factor        1
Units mg/L
Matrix Aqueous
Date Analyzed 01/21/2009

Date Prepared 01/21/2009

G-605-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 5030B

Our Lab I.D. 51136.05

    0.010TPH as Gasoline and Light HC. (C4-C12)     0.005     ND

Our Lab I.D. 51136.05
Surrogates %Rec.Limit % Rec.

Bromofluorobenzene  75-125  115
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Ordered By

Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/200901/20/200901/20/2009

Dilution Factor        1        1        1        1        1
Units mg/L mg/L mg/L mg/L mg/L
Matrix Aqueous Aqueous Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/23/2009 01/23/2009

Date Prepared 01/20/2009 01/20/2009 01/20/2009 01/20/2009 01/20/2009

G-405-3 MW-605-1MW-405-1MW-405-2Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C 3510C 3510C

Our Lab I.D. 51136.02 51136.03 51136.0451136.01Method Blank

    0.5TPH as Diesel (C13-C22)     0.1     ND     ND     ND     ND     ND

    0.5TPH as Heavy Hydrocarbons (C23-C40)     0.1     ND     ND     ND     ND     ND

    0.5TPH Total as Diesel and Heavy HC.C13-C40     0.1     ND     ND     ND     ND     ND

Our Lab I.D. 51136.01 51136.02 51136.03 51136.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Chlorobenzene  60-125  71.9  79.6  82.1  82.9  71.9
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Ordered By

Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/2009

Dilution Factor        1
Units mg/L
Matrix Aqueous
Date Analyzed 01/23/2009

Date Prepared 01/20/2009

G-605-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3510C

Our Lab I.D. 51136.05

    0.5TPH as Diesel (C13-C22)     0.1     ND

    0.5TPH as Heavy Hydrocarbons (C23-C40)     0.1     ND

    0.5TPH Total as Diesel and Heavy HC.C13-C40     0.1     ND

Our Lab I.D. 51136.05
Surrogates %Rec.Limit % Rec.

Chlorobenzene  60-125  77.6
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Ordered By

Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8270C, Semivolatile Organic Compounds by GC/MS (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C

Our Lab I.D. 51136.0551136.04Method Blank

   10Acenaphthene     5     ND     ND     ND

   10Acenaphthylene     5     ND     ND     ND

   10Anthracene     5     ND     ND     ND

   10Azobenzene     5     ND     ND     ND

   10Benzidine     5     ND     ND     ND

   10Benzo(a)anthracene     5     ND     ND     ND

   10Benzo(a)pyrene     5     ND     ND     ND

   10Benzo(b)fluoranthene     5     ND     ND     ND

   10Benzo(g,h,i)perylene     5     ND     ND     ND

   10Benzo(k)fluoranthene     5     ND     ND     ND

   10Benzoic Acid     5     ND     ND     ND

   10Benzyl Alcohol     5     ND     ND     ND

   10Bis(2-Chloroethoxy)methane     5     ND     ND     ND

   10Bis(2-Chloroethyl)ether     5     ND     ND     ND

   10Bis(2-chloroisopropyl) ether     5     ND     ND     ND

   10Bis(2-ethylhexyl) phthalate     5     ND     ND     ND

   104-Bromophenyl phenyl ether     5     ND     ND     ND

   10Butyl benzyl phthalate     5     ND     ND     ND

   104-Chloro-3-methylphenol     5     ND     ND     ND

   104-Chloroaniline     5     ND     ND     ND

   102-Chloronaphthalene     5     ND     ND     ND

   102-Chlorophenol     5     ND     ND     ND

   104-Chlorophenyl phenyl ether     5     ND     ND     ND

   10Chrysene     5     ND     ND     ND

   10Di-n-butyl phthalate     5     ND     ND     ND

   10Di-n-octyl phthalate (Dioctyl ester)     5     ND     ND     ND

   10Dibenzo(a,h)anthracene     5     ND     ND     ND
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ANALYTICAL RESULTS

Method: 8270C, Semivolatile Organic Compounds by GC/MS (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C

Our Lab I.D. 51136.0551136.04Method Blank

   10Dibenzofuran     5     ND     ND     ND

   101,2-Dichlorobenzene     5     ND     ND     ND

   101,3-Dichlorobenzene     5     ND     ND     ND

   101,4-Dichlorobenzene     5     ND     ND     ND

   103,3'-Dichlorobenzidine     5     ND     ND     ND

   102,4-Dichlorophenol     5     ND     ND     ND

   10Diethyl phthalate (Diethyl ester)     5     ND     ND     ND

   10Dimethyl phthalate (Dimethyl ester)     5     ND     ND     ND

   102,4-Dimethylphenol     5     ND     ND     ND

   104,6-Dinitro-2-methylphenol     5     ND     ND     ND

   102,4-Dinitrophenol     5     ND     ND     ND

   102,4-Dinitrotoluene     5     ND     ND     ND

   102,6-Dinitrotoluene (2,6-DNT)     5     ND     ND     ND

   101,2-Diphenylhydrazine     5     ND     ND     ND

   10Fluoranthene     5     ND     ND     ND

   10Fluorene     5     ND     ND     ND

   10Hexachlorobenzene     5     ND     ND     ND

   10Hexachlorobutadiene     5     ND     ND     ND

   10Hexachlorocyclopentadiene     5     ND     ND     ND

   10Hexachloroethane     5     ND     ND     ND

   10Indeno(1,2,3-cd)pyrene     5     ND     ND     ND

   10Isophorone     5     ND     ND     ND

   102-Methylnaphthalene     5     ND     ND     ND

   104-Methylphenol     5     ND     ND     ND

   102-Methylphenol (2-Cresol)     5     ND     ND     ND

   103-Methylphenol (3-Cresol)     5     ND     ND     ND

   10N-Nitroso-Di-n-propylamine     5     ND     ND     ND

   10Naphthalene     5     ND     ND     ND

   102-Nitroaniline     5     ND     ND     ND

   103-Nitroaniline     5     ND     ND     ND

   104-Nitroaniline     5     ND     ND     ND

   10Nitrobenzene (NB)     5     ND     ND     ND

   104-Nitrophenol     5     ND     ND     ND

   102-Nitrophenol (o-Nitrophenol)     5     ND     ND     ND
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ANALYTICAL RESULTS

Method: 8270C, Semivolatile Organic Compounds by GC/MS (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C

Our Lab I.D. 51136.0551136.04Method Blank

   10N-Nitrosodimethylamine     5     ND     ND     ND

   10N-nitrosodiphenylamine     5     ND     ND     ND

   10Pentachlorophenol     5     ND     ND     ND

   10Phenanthrene     5     ND     ND     ND

   10Phenol     5     ND     ND     ND

   10Pyrene     5     ND     ND     ND

   101,2,4-Trichlorobenzene     5     ND     ND     ND

   102,4,5-Trichlorophenol     5     ND     ND     ND

   102,4,6-Trichlorophenol     5     ND     ND     ND

Our Lab I.D. 51136.04 51136.05Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

2-Fluorophenol  25-121  67.4  42.7  44.1

2-Fluorobiphenyl  30-115  92.1  108  93.3

Nitrobenzene-d5  23-120  95.3  111  96.0

Phenol-d5  24-113  40.4  29.9  23.6

p-Terphenyl-D14  18-137  121  129  124

2,4,6-Tribromophenol  19-122  106  121  114
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8081A, Organochlorine Pesticides by GC/ECD

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/20/2009 01/20/2009 01/20/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C

Our Lab I.D. 51136.0551136.04Method Blank

    0.10Aldrin     0.05     ND     ND     ND

    1.00Chlordane (Total)     0.50     ND     ND     ND

    0.10Chlordane (alpha)     0.05     ND     ND     ND

    0.204,4'-DDD (DDD)     0.10     ND     ND     ND

    0.204,4'-DDE (DDE)     0.10     ND     ND     ND

    0.204,4'-DDT (DDT)     0.10     ND     ND     ND

    0.20Dieldrin     0.10     ND     ND     ND

    0.10Endosulfan 1     0.05     ND     ND     ND

    0.20Endosulfan 11     0.10     ND     ND     ND

    0.20Endosulfan sulfate     0.10     ND     ND     ND

    0.20Endrin     0.10     ND     ND     ND

    0.20Endrin aldehyde     0.10     ND     ND     ND

    0.20Endrin ketone     0.10     ND     ND     ND

    0.10Chlordane (gamma)     0.05     ND     ND     ND

    0.10Heptachlor     0.05     ND     ND     ND

    0.10Heptachlor epoxide     0.05     ND     ND     ND

    0.10alpha-Hexachlorocyclohexane (Alpha-BHC)     0.05     ND     ND     ND

    0.10beta-Hexachlorocyclohexane (Betta-BHC)     0.05     ND     ND     ND

    0.10delta-Hexachlorocyclohexane (Delta-BHC)     0.05     ND     ND     ND

    0.10gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    0.05     ND     ND     ND

    1.00Methoxychlor     0.50     ND     ND     ND

   10.0Toxaphene     5.0     ND     ND     ND



51136 01/20/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436
SR-22 Phase II

16Page:
ANALYTICAL RESULTS

Method: 8081A, Organochlorine Pesticides by GC/ECD

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51136.04 51136.05Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Decachlorobiphenyl  30-150  109  110  113

Tetrachloro-m-xylene  30-150  87.2  84.4  91.0
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8082, Polychlorinated Biphenyls (PCBs) by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units ug/L ug/L ug/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/20/2009 01/20/2009 01/20/2009

Date Prepared 01/20/2009 01/20/2009 01/20/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3510C 3510C 3510C

Our Lab I.D. 51136.0551136.04Method Blank

    5.00Aroclor-1016 (PCB-1016)     1.00     ND     ND     ND

   10.00Aroclor-1221 (PCB-1221)     2.00     ND     ND     ND

    5.00Aroclor-1232 (PCB-1232)     1.00     ND     ND     ND

    5.00Aroclor-1242 (PCB-1242)     1.00     ND     ND     ND

    2.50Aroclor-1248 (PCB-1248)     0.25     ND     ND     ND

    5.00Aroclor-1254 (PCB-1254)     1.00     ND     ND     ND

    5.00Aroclor-1260 (PCB-1260)     1.00     ND     ND     ND

    5.00Aroclor-1262 (PCB-1262)     1.00     ND     ND     ND

    5.00Aroclor-1268 (PCB-1268)     1.00     ND     ND     ND

Our Lab I.D. 51136.04 51136.05Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Tetrachloro-m-xylene  30-150  87.2  84.4  91.0
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 6010/7000CAM, CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units mg/L mg/L mg/L
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/25/2009 01/25/2009 01/25/2009

Date Prepared 01/25/2009 01/25/2009 01/25/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3005A 3005A 3005A

Our Lab I.D. 51136.0551136.04Method Blank

    0.10Antimony     0.05     ND     ND     ND

    0.10Arsenic     0.05     ND     ND     ND

    0.05Barium     0.03     ND     0.033J     0.054

    0.05Beryllium     0.01     ND     ND     ND

    0.05Cadmium     0.01     ND     ND     ND

    0.05Chromium     0.01     ND     ND     ND

    0.05Cobalt     0.01     ND     ND     ND

    0.05Copper     0.01     ND     ND     ND

    0.10Lead     0.05     ND     ND     ND

    0.002Mercury (By EPA 7470)     0.001     ND     ND     ND

    0.05Molybdenum     0.01     ND     ND     0.011J

    0.05Nickel     0.01     ND     ND     ND

    0.10Selenium     0.05     ND     ND     ND

    0.05Silver     0.01     ND     ND     ND

    0.10Thallium     0.05     ND     ND     ND

    0.05Vanadium     0.03     ND     ND     ND

    0.05Zinc     0.01     ND     0.024J     ND
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Attn:          Vesna Glisic

ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 150.1, pH - Electrometric (EPA/600/4-79-020)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/20/200901/20/2009

Dilution Factor        1        1        1
Units pH unit pH unit pH unit
Matrix Aqueous Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009

MW-605-1 G-605-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 150.1 150.1 150.1

Our Lab I.D. 51136.0551136.04Method Blank

    0.01pH     0.01     NA     6.71     7.00
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Ordered By

Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 150.1, pH - Electrometric (EPA/600/4-79-020)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
SM RPDSM DUP SM RPD LCS LCS LCS LCS/LCSD

Result %Result % Limit Concen Recov % REC % Limit

QC Batch No: 012109; Dup or Spiked Sample: 51136.04; LCS: Clean Water; LCS Prepared: 01/21/2009; LCS Analyzed: 01/21/2009; 
Units: pH unit

pH   6.70   6.71  <1   <15   7.00   7.00  100  80-120
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Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 6010/7000CAM, CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012509; Dup or Spiked Sample: 51030.21; LCS: Clean Water; QC Prepared: 01/25/2009; QC Analyzed: 01/25/2009; 
Units: mg/L

Antimony  80-120   <15 ND   1.00   0.965    96.5   1.00   0.975    97.5   1.0

Arsenic  80-120   <15 ND   1.00   0.995    99.5   1.00   1.01  101   1.5

Barium  80-120   <15 ND   1.00   0.996    99.6   1.00   0.979    97.9   1.7

Beryllium  80-120   <15 ND   1.00   1.10  110   1.00   1.11  111  <1

Cadmium  80-120   <15 ND   1.00   0.982    98.2   1.00   0.984    98.4  <1

Chromium  80-120   <15 ND   1.00   0.978    97.8   1.00   0.977    97.7  <1

Cobalt  80-120   <15 ND   1.00   0.965    96.5   1.00   0.958    95.8  <1

Copper  80-120   <15 ND   1.00   0.944    94.4   1.00   0.934    93.4   1.1

Lead  80-120   <15 ND   1.00   0.936    93.6   1.00   0.939    93.9  <1

Mercury (By EPA 7470)  80-120   <15 ND  0.0100 0.00842    84.2  0.0100 0.00839    83.9  <1

Molybdenum  80-120   <15 ND   1.00   1.00  100   1.00   1.00  100  <1

Nickel  80-120   <15 ND   1.00   0.956    95.6   1.00   0.953    95.3  <1

Selenium  80-120   <15 ND   1.00   1.03  103   1.00   1.04  104  <1

Silver  80-120   <15 ND   1.00   0.909    90.9   1.00   0.910    91.0  <1

Thallium  80-120   <15 ND   1.00   0.974    97.4   1.00   0.967    96.7  <1

Vanadium  80-120   <15 ND   1.00   1.00  100   1.00   1.00  100  <1

Zinc  80-120   <15 ND   1.00   1.02  102   1.00   1.02  102  <1
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Method: 6010/7000CAM, CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012509; Dup or Spiked Sample: 51030.21; LCS: Clean Water; QC Prepared: 01/25/2009; QC Analyzed: 01/25/2009; 
Units: mg/L

Antimony   1.00   0.895    89.5  80-120

Arsenic   1.00   0.941    94.1  80-120

Barium   1.00   0.936    93.6  80-120

Beryllium   1.00   1.06  106  80-120

Cadmium   1.00   0.960    96.0  80-120

Chromium   1.00   0.930    93.0  80-120

Cobalt   1.00   0.901    90.1  80-120

Copper   1.00   0.874    87.4  80-120

Lead   1.00   0.899    89.9  80-120

Mercury (By EPA 7470)  0.0100 0.00946    94.6  80-120

Molybdenum   1.00   0.935    93.5  80-120

Nickel   1.00   0.906    90.6  80-120

Selenium   1.00   0.963    96.3  80-120

Silver   1.00   0.911    91.1  80-120

Thallium   1.00   0.914    91.4  80-120

Vanadium   1.00   0.947    94.7  80-120

Zinc   1.00   0.962    96.2  80-120
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Ordered By

Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 8081A, Organochlorine Pesticides by GC/ECD

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Aldrin  40-140   <40  0.00   0.400   0.400  100   0.400   0.374    93.5   6.7

4,4'-DDT (DDT)  40-140   <40  0.00   1.00   0.981    98.1   1.00   0.961    96.1   2.1

Dieldrin  40-140   <40  0.00   1.00   0.981    98.1   1.00   0.966    96.6   1.5

Endrin  40-140   <40  0.00   1.00   1.02  102   1.00   1.14  114  11.1

Heptachlor  40-140   <40  0.00   0.400   0.377    94.3   0.400   0.365    91.3   3.2

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 40-140   <40  0.00   0.400   0.412  103   0.400   0.412  103  <1

Surrogates
Decachlorobiphenyl  30-150   <20  0.00   1.00   1.09  109   1.00   1.01  101   7.6

Tetrachloro-m-xylene  30-150   <20  0.00   1.00   0.897    89.7   1.00   0.777    77.7  14.3

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Aldrin   0.400   0.420  105  40-140

4,4'-DDT (DDT)   1.00   1.04  104  40-140

Dieldrin   1.00   1.03  103  40-140

Endrin   1.00   1.14  114  40-140

Heptachlor   0.400   0.396    99.0  40-140

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 0.0400  0.0428  107  40-140

Surrogates
Decachlorobiphenyl   1.00   1.12  112  30-150

Tetrachloro-m-xylene   1.00   0.882    88.2  30-150
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Ordered By

Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 8082, Polychlorinated Biphenyls (PCBs) by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/20/2009; 
Units: ug/L

Aroclor-1260 (PCB-1260)  75-125   <20  0.00   5.00   5.40  108   5.00   5.60  112   3.6

Surrogates
Tetrachloro-m-xylene  30-125    <20  0.00   1.00   0.863    86.3   1.00   1.00  100  14.7

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/20/2009; 
Units: ug/L

Aroclor-1260 (PCB-1260)   5.00   6.40  128  75-125

Surrogates
Tetrachloro-m-xylene   1.00   0.898    89.8  30-125
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Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
MS MSMS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Concen % RECRecov Concen Recov % REC % % Limit % Limit

QC Batch No: 0122091A2; Dup or Spiked Sample: B0122091A2; LCS: Clean Water; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene   <20 50.0  56.3  113  50.0  56.2  112  <1  75-125

Chlorobenzene   <20 50.0  48.3    96.6  50.0  48.6    97.2  <1  75-125

1,1-Dichloroethene   <20 50.0  43.5    87.0  50.0  41.9    83.8  3.75  75-125

Methyl-tert-butyl ether (MTBE)   <20 50.0  41.3    82.6  50.0  40.3    80.6  2.45  75-125

Toluene (Methyl benzene)   <20 50.0  46.0    92.0  50.0  45.9    91.8  <1  75-125

Trichloroethene   <20 50.0  52.9  106  50.0  56.7  113  6.39  75-125

Surrogates
Bromofluorobenzene   <20 50.0  42.5    85.0  50.0  42.9    85.9  1.06  75-125

Dibromofluoromethane   <20 50.0  51.1  102  50.0  51.0  102  <1  75-125

Toluene-d8   <20 50.0  43.0    86.0  50.0  42.7    85.5  <1  75-125

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0122091A2; Dup or Spiked Sample: B0122091A2; LCS: Clean Water; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene  50.0  56.2  112  75-125

Chlorobenzene  50.0  48.7    97.4  75-125

1,1-Dichloroethene  50.0  41.5    83.0  75-125

Methyl-tert-butyl ether (MTBE)  50.0  40.6    81.2  75-125

Toluene (Methyl benzene)  50.0  46.2    92.4  75-125

Trichloroethene  50.0  54.1  108  75-125

LCS
Chloroform (Trichloromethane)  50.0  56.2  112  75-125

Ethylbenzene  50.0  45.1    90.2  75-125

1,1,1-Trichloroethane  50.0  48.0    96.0  75-125

o-Xylene  50.0  46.9    93.8  75-125

m,p-Xylenes 100  91.8    91.8  75-125

Surrogates
Bromofluorobenzene  50.0  42.7    85.4  75-125

Dibromofluoromethane  50.0  51.5  103  75-125
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0122091A2; Dup or Spiked Sample: B0122091A2; LCS: Clean Water; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Toluene-d8  50.0  43.1    86.2  75-125
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Ordered By

Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: 8270C, Semivolatile Organic Compounds by GC/MS (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012209; Dup or Spiked Sample: B012209; LCS: Clean Water; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Acenaphthene  46-118   <20  0.00 100  83.0    83.0 100  83.0    83.0  <1

4-Chloro-3-methylphenol  39-98   <20  0.00 200 208  104 200 191    95.5   8.5

2-Chlorophenol  27-123   <20  0.00 200 186    93.0 200 176    88.0   5.5

1,4-Dichlorobenzene  36-97   <20  0.00 100  77.0    77.0 100  71.0    71.0   8.1

2,4-Dinitrotoluene  24-96   <20  0.00 100  93.0    93.0 100  91.0    91.0   2.2

N-Nitroso-Di-n-propylamine  41-116   <20  0.00 100  93.0    93.0 100  90.0    90.0   3.3

4-Nitrophenol  10-80   <20  0.00 200  68.0    34.0 200  53.0    26.5  24.8

Pentachlorophenol  40-125   <20  0.00 200 208  104 200 193    96.5   7.5

Phenol  12-98   <20  0.00 200  81.0    40.5 200  74.0    37.0   9.0

Pyrene  26-127   <20  0.00 100 105  105 100 106  106  <1

1,2,4-Trichlorobenzene  39-98   <20  0.00 100  85.0    85.0 100  80.0    80.0   6.1

Surrogates
2-Fluorophenol  25-121   <20  0.00 200 121    60.4 200 108    54.1  11.0

2-Fluorobiphenyl  30-115   <20  0.00 100  91.0    91.0 100  93.4    93.4   2.6

Nitrobenzene-d5  23-120   <20  0.00 100  95.4    95.4 100  91.5    91.5   4.2

p-Terphenyl-D14  18-137   <20  0.00 100 115  115 100 115  115  <1

Phenol-d5  24-113   <20  0.00 200  78.6    39.3 200  70.6    35.3  10.7

2,4,6-Tribromophenol  19-122   <20  0.00 200 220  110 200 208  104   5.6
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Method: 8270C, Semivolatile Organic Compounds by GC/MS (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012209; Dup or Spiked Sample: B012209; LCS: Clean Water; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Acenaphthene 100  76.0    76.0  46-118

4-Chloro-3-methylphenol 200 186    93.0  39-98

2-Chlorophenol 200 173    86.5  27-123

1,4-Dichlorobenzene 100  59.0    59.0  36-97

2,4-Dinitrotoluene 100  81.0    81.0  24-96

N-Nitroso-Di-n-propylamine 100  91.0    91.0  41-116

4-Nitrophenol 200  80.0    40.0  10-80

Pentachlorophenol 200 187    93.5  40-125

Phenol 200  85.0    42.5  12-98

Pyrene 100  96.0    96.0  26-127

1,2,4-Trichlorobenzene 100  66.0    66.0  39-98

Surrogates
2-Fluorophenol 200 116    58.1  25-121

2-Fluorobiphenyl 100  84.8    84.8  30-115

Nitrobenzene-d5 100  87.9    87.9  23-120

p-Terphenyl-D14 100 107  107  18-137

Phenol-d5 200  76.8    38.4  24-113

2,4,6-Tribromophenol 200 204  102  19-122
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Ordered By

Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)  75-125   <20  0.00   5.00   5.50  110   5.00   5.05  101   8.5

Surrogates
Chlorobenzene  60-125   <20  0.00   2.00   1.39    69.3   2.00   1.31    65.5   5.6

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)   5.00   6.05  121  75-125

Surrogates
Chlorobenzene   2.00   1.64    81.9  60-125
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Attn:          Vesna Glisic
Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

 75-125   <20  0.00   0.500   0.500  100   0.500   0.510  102   2.0

Surrogates
Bromofluorobenzene  75-125   <20  0.00  0.0500  0.0535  107  0.0500  0.0590  118   9.8

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

  0.500   0.510  102  75-125

Surrogates
Bromofluorobenzene  0.0500  0.0510  102  75-125
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Group Delta Consultants
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Attention: Shah Ghanbari
Telephone: (949)450-2100

Enclosed please find results of analyses of 1 water and 16
soil samples which were analyzed  as specified on the attached
chain of custody. If there are any questions, please do not
hesitate to call.

Site: SR-22/I-405/I-605

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Cyrus Razmara, Ph.D.
Laboratory Director

Approved By:Checked By:
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

   50Acetone    25     ND     ND     ND     ND     ND

   10.0Benzene     1.0     ND     ND     ND     ND     ND

   10.0Bromobenzene (Phenyl bromide)     5.0     ND     ND     ND     ND     ND

   10.0Bromochloromethane     5.0     ND     ND     ND     ND     ND

   10.0Bromodichloromethane     5.0     ND     ND     ND     ND     ND

   50Bromoform (Tribromomethane)    25     ND     ND     ND     ND     ND

   30Bromomethane (Methyl bromide)    15     ND     ND     ND     ND     ND

   502-Butanone (MEK)    25     ND     ND     ND     ND     ND

   10.0n-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0sec-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0tert-Butylbenzene     5.0     ND     ND     ND     ND     ND

   50Carbon Disulfide    25     ND     ND     ND     ND     ND

   10.0Carbon tetrachloride     5.0     ND     ND     ND     ND     ND

   10.0Chlorobenzene     5.0     ND     ND     ND     ND     ND

   30Chloroethane    15     ND     ND     ND     ND     ND

   502-Chloroethyl vinyl ether    50     ND     ND     ND     ND     ND

   10.0Chloroform (Trichloromethane)     5.0     ND     ND     ND     ND     ND

   30Chloromethane (Methyl chloride)    15     ND     ND     ND     ND     ND

   10.02-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   10.04-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   501,2-Dibromo-3-chloropropane (DBCP)    25     ND     ND     ND     ND     ND

   10.0Dibromochloromethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dibromoethane (EDB)     5.0     ND     ND     ND     ND     ND

   10.0Dibromomethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichlorobenzene     5.0     ND     ND     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

   10.01,4-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   30Dichlorodifluoromethane    15     ND     ND     ND     ND     ND

   10.01,1-Dichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloroethane (EDC)     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.02,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0Ethylbenzene     1.0     ND     ND     ND     ND     ND

   30Hexachlorobutadiene    15     ND     ND     ND     ND     ND

   502-Hexanone    25     ND     ND     ND     ND     ND

   10.0Isopropylbenzene     5.0     ND     ND     ND     ND     ND

   10.0p-Isopropyltoluene     5.0     ND     ND     ND     ND     ND

   504-Methyl-2-pentanone (MIBK)    25     ND     ND     ND     ND     ND

   10.0Methyl-tert-butyl ether (MTBE)     2.0     ND     ND     ND     ND     ND

   50Methylene chloride (DCM)    25     ND     ND     ND     ND     ND

   10.0Naphthalene     5.0     ND     ND     ND     ND     ND

   10.0n-Propylbenzene     5.0     ND     ND     ND     ND     ND

   10.0Styrene     5.0     ND     ND     ND     ND     ND

   10.01,1,1,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.0Tetrachloroethene     5.0     ND     ND     ND     ND     ND

   10.0Toluene (Methyl benzene)     1.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,1,1-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.0Trichloroethene     5.0     ND     ND     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

   10.0Trichlorofluoromethane     5.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   10.01,3,5-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   50Vinyl Acetate    25     ND     ND     ND     ND     ND

   30Vinyl chloride (Chloroethene)    15     ND     ND     ND     ND     ND

   10.0o-Xylene     1.0     ND     ND     ND     ND     ND

   20.0m,p-Xylenes     1.0     ND     ND     ND     ND     ND

Our Lab I.D. 51111.01 51111.02 51111.03 51111.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  103  104  124  118  117

Dibromofluoromethane  75-125  97.9  101  104  102  105

Toluene-d8  75-125  128  108  123  126  119
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

   50Acetone    25     ND     ND     ND     ND     ND

   10.0Benzene     1.0     ND     ND     ND     ND     ND

   10.0Bromobenzene (Phenyl bromide)     5.0     ND     ND     ND     ND     ND

   10.0Bromochloromethane     5.0     ND     ND     ND     ND     ND

   10.0Bromodichloromethane     5.0     ND     ND     ND     ND     ND

   50Bromoform (Tribromomethane)    25     ND     ND     ND     ND     ND

   30Bromomethane (Methyl bromide)    15     ND     ND     ND     ND     ND

   502-Butanone (MEK)    25     ND     ND     ND     ND     ND

   10.0n-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0sec-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0tert-Butylbenzene     5.0     ND     ND     ND     ND     ND

   50Carbon Disulfide    25     ND     ND     ND     ND     ND

   10.0Carbon tetrachloride     5.0     ND     ND     ND     ND     ND

   10.0Chlorobenzene     5.0     ND     ND     ND     ND     ND

   30Chloroethane    15     ND     ND     ND     ND     ND

   502-Chloroethyl vinyl ether    50     ND     ND     ND     ND     ND

   10.0Chloroform (Trichloromethane)     5.0     ND     ND     ND     ND     ND

   30Chloromethane (Methyl chloride)    15     ND     ND     ND     ND     ND

   10.02-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   10.04-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   501,2-Dibromo-3-chloropropane (DBCP)    25     ND     ND     ND     ND     ND

   10.0Dibromochloromethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dibromoethane (EDB)     5.0     ND     ND     ND     ND     ND

   10.0Dibromomethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichlorobenzene     5.0     ND     ND     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

   10.01,4-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   30Dichlorodifluoromethane    15     ND     ND     ND     ND     ND

   10.01,1-Dichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloroethane (EDC)     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.02,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0Ethylbenzene     1.0     ND     ND     ND     ND     ND

   30Hexachlorobutadiene    15     ND     ND     ND     ND     ND

   502-Hexanone    25     ND     ND     ND     ND     ND

   10.0Isopropylbenzene     5.0     ND     ND     ND     ND     ND

   10.0p-Isopropyltoluene     5.0     ND     ND     ND     ND     ND

   504-Methyl-2-pentanone (MIBK)    25     ND     ND     ND     ND     ND

   10.0Methyl-tert-butyl ether (MTBE)     2.0     ND     ND     ND     ND     ND

   50Methylene chloride (DCM)    25     ND     ND     ND     ND     ND

   10.0Naphthalene     5.0     ND     ND     ND     ND     ND

   10.0n-Propylbenzene     5.0     ND     ND     ND     ND     ND

   10.0Styrene     5.0     ND     ND     ND     ND     ND

   10.01,1,1,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.0Tetrachloroethene     5.0     ND     ND     ND     ND     ND

   10.0Toluene (Methyl benzene)     1.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,1,1-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.0Trichloroethene     5.0     ND     ND     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

   10.0Trichlorofluoromethane     5.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   10.01,3,5-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   50Vinyl Acetate    25     ND     ND     ND     ND     ND

   30Vinyl chloride (Chloroethene)    15     ND     ND     ND     ND     ND

   10.0o-Xylene     1.0     ND     ND     ND     ND     ND

   20.0m,p-Xylenes     1.0     ND     ND     ND     ND     ND

Our Lab I.D. 51111.05 51111.06 51111.07 51111.09 51111.10
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  115  116  109  120  118

Dibromofluoromethane  75-125  102  102  102  105  106

Toluene-d8  75-125  120  122  125  125  123
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

G-405-5 @
10.0-11.0'

G-405-5 @
12.0-13.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B

Our Lab I.D. 51111.1351111.1251111.11

   50Acetone    25     ND     ND     ND

   10.0Benzene     1.0     ND     ND     ND

   10.0Bromobenzene (Phenyl bromide)     5.0     ND     ND     ND

   10.0Bromochloromethane     5.0     ND     ND     ND

   10.0Bromodichloromethane     5.0     ND     ND     ND

   50Bromoform (Tribromomethane)    25     ND     ND     ND

   30Bromomethane (Methyl bromide)    15     ND     ND     ND

   502-Butanone (MEK)    25     ND     ND     ND

   10.0n-Butylbenzene     5.0     ND     ND     ND

   10.0sec-Butylbenzene     5.0     ND     ND     ND

   10.0tert-Butylbenzene     5.0     ND     ND     ND

   50Carbon Disulfide    25     ND     ND     ND

   10.0Carbon tetrachloride     5.0     ND     ND     ND

   10.0Chlorobenzene     5.0     ND     ND     ND

   30Chloroethane    15     ND     ND     ND

   502-Chloroethyl vinyl ether    50     ND     ND     ND

   10.0Chloroform (Trichloromethane)     5.0     ND     ND     ND

   30Chloromethane (Methyl chloride)    15     ND     ND     ND

   10.02-Chlorotoluene     5.0     ND     ND     ND

   10.04-Chlorotoluene     5.0     ND     ND     ND

   501,2-Dibromo-3-chloropropane (DBCP)    25     ND     ND     ND

   10.0Dibromochloromethane     5.0     ND     ND     ND

   10.01,2-Dibromoethane (EDB)     5.0     ND     ND     ND

   10.0Dibromomethane     5.0     ND     ND     ND

   10.01,2-Dichlorobenzene     5.0     ND     ND     ND

   10.01,3-Dichlorobenzene     5.0     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

G-405-5 @
10.0-11.0'

G-405-5 @
12.0-13.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B

Our Lab I.D. 51111.1351111.1251111.11

   10.01,4-Dichlorobenzene     5.0     ND     ND     ND

   30Dichlorodifluoromethane    15     ND     ND     ND

   10.01,1-Dichloroethane     5.0     ND     ND     ND

   10.01,2-Dichloroethane (EDC)     5.0     ND     ND     ND

   10.01,1-Dichloroethene     5.0     ND     ND     ND

   10.0cis-1,2-Dichloroethene     5.0     ND     ND     ND

   10.0trans-1,2-Dichloroethene     5.0     ND     ND     ND

   10.01,2-Dichloropropane     5.0     ND     ND     ND

   10.01,3-Dichloropropane     5.0     ND     ND     ND

   10.02,2-Dichloropropane     5.0     ND     ND     ND

   10.01,1-Dichloropropene     5.0     ND     ND     ND

   10.0cis-1,3-Dichloropropene     5.0     ND     ND     ND

   10.0trans-1,3-Dichloropropene     5.0     ND     ND     ND

   10.0Ethylbenzene     1.0     ND     ND     ND

   30Hexachlorobutadiene    15     ND     ND     ND

   502-Hexanone    25     ND     ND     ND

   10.0Isopropylbenzene     5.0     ND     ND     ND

   10.0p-Isopropyltoluene     5.0     ND     ND     ND

   504-Methyl-2-pentanone (MIBK)    25     ND     ND     ND

   10.0Methyl-tert-butyl ether (MTBE)     2.0     ND     ND     ND

   50Methylene chloride (DCM)    25     ND     ND     ND

   10.0Naphthalene     5.0     ND     ND     ND

   10.0n-Propylbenzene     5.0     ND     ND     ND

   10.0Styrene     5.0     ND     ND     ND

   10.01,1,1,2-Tetrachloroethane     5.0     ND     ND     ND

   10.01,1,2,2-Tetrachloroethane     5.0     ND     ND     ND

   10.0Tetrachloroethene     5.0     ND     ND     ND

   10.0Toluene (Methyl benzene)     1.0     ND     ND     ND

   10.01,2,3-Trichlorobenzene     5.0     ND     ND     ND

   10.01,2,4-Trichlorobenzene     5.0     ND     ND     ND

   10.01,1,1-Trichloroethane     5.0     ND     ND     ND

   10.01,1,2-Trichloroethane     5.0     ND     ND     ND

   10.0Trichloroethene     5.0     ND     ND     ND
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ANALYTICAL RESULTS

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009

G-405-5 @
10.0-11.0'

G-405-5 @
12.0-13.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B

Our Lab I.D. 51111.1351111.1251111.11

   10.0Trichlorofluoromethane     5.0     ND     ND     ND

   10.01,2,3-Trichloropropane     5.0     ND     ND     ND

   10.01,2,4-Trimethylbenzene     5.0     ND     ND     ND

   10.01,3,5-Trimethylbenzene     5.0     ND     ND     ND

   50Vinyl Acetate    25     ND     ND     ND

   30Vinyl chloride (Chloroethene)    15     ND     ND     ND

   10.0o-Xylene     1.0     ND     ND     ND

   20.0m,p-Xylenes     1.0     ND     ND     ND

Our Lab I.D. 51111.11 51111.12 51111.13
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  121  117  116

Dibromofluoromethane  75-125  102  105  102

Toluene-d8  75-125  122  122  120



QC Batch No: 0121093A1

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-5 @
16.0-17.0'

MW605-02MW605-01G-405-5 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.15 51111.16 51111.1751111.14Method Blank

   50Acetone    25     ND     ND     ND     ND     ND

   10.0Benzene     1.0     ND     ND     ND     ND     ND

   10.0Bromobenzene (Phenyl bromide)     5.0     ND     ND     ND     ND     ND

   10.0Bromochloromethane     5.0     ND     ND     ND     ND     ND

   10.0Bromodichloromethane     5.0     ND     ND     ND     ND     ND

   50Bromoform (Tribromomethane)    25     ND     ND     ND     ND     ND

   30Bromomethane (Methyl bromide)    15     ND     ND     ND     ND     ND

   502-Butanone (MEK)    25     ND     ND     ND     ND     ND

   10.0n-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0sec-Butylbenzene     5.0     ND     ND     ND     ND     ND

   10.0tert-Butylbenzene     5.0     ND     ND     ND     ND     ND

   50Carbon Disulfide    25     ND     ND     ND     ND     ND

   10.0Carbon tetrachloride     5.0     ND     ND     ND     ND     ND

   10.0Chlorobenzene     5.0     ND     ND     ND     ND     ND

   30Chloroethane    15     ND     ND     ND     ND     ND

   502-Chloroethyl vinyl ether    50     ND     ND     ND     ND     ND

   10.0Chloroform (Trichloromethane)     5.0     ND     ND     ND     ND     ND

   30Chloromethane (Methyl chloride)    15     ND     ND     ND     ND     ND

   10.02-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   10.04-Chlorotoluene     5.0     ND     ND     ND     ND     ND

   501,2-Dibromo-3-chloropropane (DBCP)    25     ND     ND     ND     ND     ND

   10.0Dibromochloromethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dibromoethane (EDB)     5.0     ND     ND     ND     ND     ND

   10.0Dibromomethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichlorobenzene     5.0     ND     ND     ND     ND     ND



QC Batch No: 0121093A1

51111 01/20/2009 GROUP

AETL Job Number Submitted ClientProject ID:
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ANALYTICAL RESULTS

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-5 @
16.0-17.0'

MW605-02MW605-01G-405-5 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.15 51111.16 51111.1751111.14Method Blank

   10.01,4-Dichlorobenzene     5.0     ND     ND     ND     ND     ND

   30Dichlorodifluoromethane    15     ND     ND     ND     ND     ND

   10.01,1-Dichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloroethane (EDC)     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,2-Dichloroethene     5.0     ND     ND     ND     ND     ND

   10.01,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,3-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.02,2-Dichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,1-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0cis-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0trans-1,3-Dichloropropene     5.0     ND     ND     ND     ND     ND

   10.0Ethylbenzene     1.0     ND     ND     ND     ND     ND

   30Hexachlorobutadiene    15     ND     ND     ND     ND     ND

   502-Hexanone    25     ND     ND     ND     ND     ND

   10.0Isopropylbenzene     5.0     ND     ND     ND     ND     ND

   10.0p-Isopropyltoluene     5.0     ND     ND     ND     ND     ND

   504-Methyl-2-pentanone (MIBK)    25     ND     ND     ND     ND     ND

   10.0Methyl-tert-butyl ether (MTBE)     2.0     ND     ND     ND     ND     ND

   50Methylene chloride (DCM)    25     ND     ND     ND     ND     ND

   10.0Naphthalene     5.0     ND     ND     ND     ND     ND

   10.0n-Propylbenzene     5.0     ND     ND     ND     ND     ND

   10.0Styrene     5.0     ND     ND     ND     ND     ND

   10.01,1,1,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2,2-Tetrachloroethane     5.0     ND     ND     ND     ND     ND

   10.0Tetrachloroethene     5.0     ND     ND     ND     ND     ND

   10.0Toluene (Methyl benzene)     1.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trichlorobenzene     5.0     ND     ND     ND     ND     ND

   10.01,1,1-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.01,1,2-Trichloroethane     5.0     ND     ND     ND     ND     ND

   10.0Trichloroethene     5.0     ND     ND     ND     ND     ND
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ANALYTICAL RESULTS

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-5 @
16.0-17.0'

MW605-02MW605-01G-405-5 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.15 51111.16 51111.1751111.14Method Blank

   10.0Trichlorofluoromethane     5.0     ND     ND     ND     ND     ND

   10.01,2,3-Trichloropropane     5.0     ND     ND     ND     ND     ND

   10.01,2,4-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   10.01,3,5-Trimethylbenzene     5.0     ND     ND     ND     ND     ND

   50Vinyl Acetate    25     ND     ND     ND     ND     ND

   30Vinyl chloride (Chloroethene)    15     ND     ND     ND     ND     ND

   10.0o-Xylene     1.0     ND     ND     ND     ND     ND

   20.0m,p-Xylenes     1.0     ND     ND     ND     ND     ND

Our Lab I.D. 51111.14 51111.15 51111.16 51111.17Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  112  110  114  113  111

Dibromofluoromethane  75-125  108  118  119  120  123

Toluene-d8  75-125  80.5  79.3  79.0  77.3  77.5
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

    1.000TPH as Gasoline and Light HC. (C4-C12)     0.100     ND     ND     ND     ND     ND

Our Lab I.D. 51111.01 51111.02 51111.03 51111.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  113  105  108  109  115



QC Batch No: 012109

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

    1.000TPH as Gasoline and Light HC. (C4-C12)     0.100     ND     ND     ND     ND     ND

Our Lab I.D. 51111.05 51111.06 51111.07 51111.09 51111.10
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  107  113  111  111  108



QC Batch No: 012109

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-5 @
10.0-11.0'

G-405-5 @
12.0-13.0'

G-405-5 @
18.0-19.0'

G-405-5 @
16.0-17.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B 5030B 5030B

Our Lab I.D. 51111.13 51111.14 51111.1551111.1251111.11

    1.000TPH as Gasoline and Light HC. (C4-C12)     0.100     ND     ND     ND     ND     ND

Our Lab I.D. 51111.11 51111.12 51111.13 51111.14 51111.15
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  109  112  110  107  109



QC Batch No: 012109

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/2009

Dilution Factor        1        1
Units mg/Kg mg/Kg
Matrix Soil Soil
Date Analyzed 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009

MW605-01 MW605-02Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 5030B 5030B

Our Lab I.D. 51111.1751111.16

    1.000TPH as Gasoline and Light HC. (C4-C12)     0.100     ND     ND

Our Lab I.D. 51111.16 51111.17
Surrogates %Rec.Limit % Rec. % Rec.

Bromofluorobenzene  75-125  111  109



QC Batch No: 012109

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B 3550B 3550B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

   10.0TPH as Diesel (C13-C22)     5.0     ND     ND     ND     ND     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0     ND     ND    17.4     ND     ND

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0     ND     ND    17.4     ND     ND

Our Lab I.D. 51111.01 51111.02 51111.03 51111.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Chlorobenzene  75-125  93.0  97.7  99.2  98.7  98.5
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SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
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Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

19Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009 01/21/2009 01/21/2009 01/21/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B 3550B 3550B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

   10.0TPH as Diesel (C13-C22)     5.0     ND     ND     ND     ND     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0     ND     ND     ND     ND    48.8

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0     ND     ND     ND     ND    48.8

Our Lab I.D. 51111.05 51111.06 51111.07 51111.09 51111.10
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Chlorobenzene  75-125  98.5  96.1  97.1  93.3  92.6



QC Batch No: 012109

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1
Units mg/Kg
Matrix Soil
Date Analyzed 01/21/2009

Date Prepared 01/21/2009

G-405-5 @
10.0-11.0'

Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51111.11

   10.0TPH as Diesel (C13-C22)     5.0     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0    28.6

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0    28.6

Our Lab I.D. 51111.11
Surrogates %Rec.Limit % Rec.

Chlorobenzene  75-125  97.3



QC Batch No: 012209

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009 01/22/2009 01/22/2009 01/22/2009

G-405-5 @
12.0-13.0'

G-405-5 @
18.0-19.0'

G-405-5 @
16.0-17.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B 3550B 3550B

Our Lab I.D. 51111.13 51111.14 51111.1551111.12Method Blank

   10.0TPH as Diesel (C13-C22)     5.0     ND     ND     ND     ND     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0     ND     ND     ND     ND     ND

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0     ND     ND     ND     ND     ND

Our Lab I.D. 51111.12 51111.13 51111.14 51111.15Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

Chlorobenzene  75-125  102  97.0  94.7  97.1  96.9



QC Batch No: 012209

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
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Project ID:
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/2009

Dilution Factor        1        1
Units mg/Kg mg/Kg
Matrix Soil Soil
Date Analyzed 01/22/2009 01/22/2009

Date Prepared 01/22/2009 01/22/2009

MW605-01 MW605-02Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 3550B 3550B

Our Lab I.D. 51111.1751111.16

   10.0TPH as Diesel (C13-C22)     5.0    76.4     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0   658     ND

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0   734     ND

Our Lab I.D. 51111.16 51111.17
Surrogates %Rec.Limit % Rec. % Rec.

Chlorobenzene  75-125  94.1  98.6
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SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
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I-436A
SR-22 Phase II

23Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

Date Prepared 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

G-405-6 @
5.0-6.0'

G-405-6 @
12.0-13.0'

G-405-6 @
9.5-10.5'

G-405-6 @
7.5-8.5'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3050B 3050B 3050B 3050B 3050B

Our Lab I.D. 51111.02 51111.03 51111.0451111.01Method Blank

    5.0Antimony     1.0     ND     ND     ND     ND     ND

    5.0Arsenic     1.0     ND     ND     ND     ND     ND

    5.0Barium     2.5     ND    70.0    79.5    59.0    60.5

    2.5Beryllium     1.3     ND     ND     ND     ND     ND

    2.5Cadmium     1.3     ND     ND     ND     ND     ND

    5.0Chromium     2.5     ND    15.7    16.0    12.9    14.9

    5.0Cobalt     2.5     ND     7.55     8.30     7.25     7.30

    5.0Copper     2.5     ND    14.1    13.0     7.35    11.3

    5.0Lead     2.5     ND     3.85J     4.90J     4.45J     3.35J

    0.2Mercury (By EPA 7471)     0.1     ND     ND     ND     ND     ND

    5.0Molybdenum     2.5     ND     ND     ND     ND     ND

    5.0Nickel     2.5     ND    11.6    11.1     8.75    10.5

    5.0Selenium     1.0     ND     ND     ND     ND     ND

    5.0Silver     2.5     ND     ND     ND     ND     ND

    5.0Thallium     1.0     ND     ND     ND     ND     ND

    5.0Vanadium     2.5     ND    34.5    35.4    30.2    34.7

    5.0Zinc     2.5     ND    52.0    56.0    47.8    45.8



QC Batch No: 012309-2

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

Date Prepared 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

G-405-6 @
14.0-15.0'

G-405-6 @
16.0-17.0'

G-405-5 @
8.0-9.0'

G-405-5 @
6.0-7.0'

G-405-6 @
18.0-19.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3050B 3050B 3050B 3050B 3050B

Our Lab I.D. 51111.07 51111.09 51111.1051111.0651111.05

    5.0Antimony     1.0     ND     ND     ND     ND     ND

    5.0Arsenic     1.0     ND     ND     ND     1.35J     ND

    5.0Barium     2.5    34.3    66.5    95.5    50.0    60.5

    2.5Beryllium     1.3     ND     ND     ND     ND     ND

    2.5Cadmium     1.3     ND     ND     ND     ND     ND

    5.0Chromium     2.5     8.40    14.4    14.5    10.6    12.5

    5.0Cobalt     2.5     4.85J     8.25     8.05     5.70     6.75

    5.0Copper     2.5     3.85J     8.55    10.2     6.85     9.30

    5.0Lead     2.5     ND     ND     ND     ND     6.55

    0.2Mercury (By EPA 7471)     0.1     ND     ND     ND     ND     ND

    5.0Molybdenum     2.5     ND     ND     ND     ND     ND

    5.0Nickel     2.5     5.55     9.75     9.85     7.35     9.45

    5.0Selenium     1.0     ND     ND     ND     ND     ND

    5.0Silver     2.5     ND     ND     ND     ND     ND

    5.0Thallium     1.0     ND     ND     ND     ND     ND

    5.0Vanadium     2.5    20.6    31.6    34.7    29.0    30.5

    5.0Zinc     2.5    27.9    48.5    49.4    34.7    43.4



QC Batch No: 012309-2

51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/200901/16/200901/16/200901/16/200901/16/2009

Dilution Factor        1        1        1        1        1
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

Date Prepared 01/23/2009 01/23/2009 01/23/2009 01/23/2009 01/23/2009

G-405-5 @
10.0-11.0'

G-405-5 @
12.0-13.0'

G-405-5 @
18.0-19.0'

G-405-5 @
16.0-17.0'

G-405-5 @
14.0-15.0'

Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3050B 3050B 3050B 3050B 3050B

Our Lab I.D. 51111.13 51111.14 51111.1551111.1251111.11

    5.0Antimony     1.0     ND     ND     ND     ND     ND

    5.0Arsenic     1.0     ND     ND     1.40J     ND     ND

    5.0Barium     2.5    52.5    65.0    52.5    67.5    78.5

    2.5Beryllium     1.3     ND     ND     ND     ND     ND

    2.5Cadmium     1.3     ND     ND     ND     ND     ND

    5.0Chromium     2.5    11.2    14.7    13.4    14.3    16.7

    5.0Cobalt     2.5     6.30     8.00     5.90     8.50     9.00

    5.0Copper     2.5     7.65     9.45     8.90     9.90    11.2

    5.0Lead     2.5     3.45J     2.90J     6.20     ND     ND

    0.2Mercury (By EPA 7471)     0.1     ND     ND     ND     ND     ND

    5.0Molybdenum     2.5     ND     ND     ND     ND     ND

    5.0Nickel     2.5     7.85     9.90     8.55    10.3    11.1

    5.0Selenium     1.0     ND     ND     ND     ND     ND

    5.0Silver     2.5     ND     ND     ND     ND     ND

    5.0Thallium     1.0     ND     ND     ND     ND     ND

    5.0Vanadium     2.5    26.7    33.5    27.3    34.1    36.3

    5.0Zinc     2.5    40.1    51.5    39.4    51.0    56.5



QC Batch No: 012309-2

51111 01/20/2009 GROUP
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SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/15/200901/15/2009

Dilution Factor        1        1
Units mg/Kg mg/Kg
Matrix Soil Soil
Date Analyzed 01/23/2009 01/23/2009

Date Prepared 01/23/2009 01/23/2009

MW605-01 MW605-02Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 3050B 3050B

Our Lab I.D. 51111.1751111.16

    5.0Antimony     1.0     ND     ND

    5.0Arsenic     1.0     1.20J     1.80J

    5.0Barium     2.5    86.5    81.0

    2.5Beryllium     1.3     ND     ND

    2.5Cadmium     1.3     ND     ND

    5.0Chromium     2.5    19.4    20.5

    5.0Cobalt     2.5     9.00     9.80

    5.0Copper     2.5    20.0    16.3

    5.0Lead     2.5    62.0     5.50

    0.2Mercury (By EPA 7471)     0.1     ND     ND

    5.0Molybdenum     2.5     ND     ND

    5.0Nickel     2.5    12.8    13.9

    5.0Selenium     1.0     ND     ND

    5.0Silver     2.5     ND     ND

    5.0Thallium     1.0     ND     ND

    5.0Vanadium     2.5    38.2    40.2

    5.0Zinc     2.5    73.0    57.5



QC Batch No: 0121091A1

51111 01/20/2009 GROUP
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SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1        1
Units ug/L ug/L
Matrix Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009

G-405-6Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 5030B 5030B

Our Lab I.D. 51111.08Method Blank

   10Acetone    10     ND     ND

    1.0Benzene     0.5     ND     ND

    1.0Bromobenzene (Phenyl bromide)     0.5     ND     ND

    1.0Bromochloromethane     0.5     ND     ND

    1.0Bromodichloromethane     0.5     ND     ND

    5.0Bromoform (Tribromomethane)     2.5     ND     ND

    3.0Bromomethane (Methyl bromide)     1.5     ND     ND

    5.02-Butanone (MEK)     5.0     ND     ND

    1.0n-Butylbenzene     0.5     ND     ND

    1.0sec-Butylbenzene     0.5     ND     ND

    1.0tert-Butylbenzene     0.5     ND     ND

    1.0Carbon Disulfide     0.5     ND     ND

    1.0Carbon tetrachloride     0.5     ND     ND

    1.0Chlorobenzene     0.5     ND     ND

    3.0Chloroethane     1.5     ND     ND

    5.02-Chloroethyl vinyl ether     2.5     ND     ND

    1.0Chloroform (Trichloromethane)     0.5     ND     ND

    3.0Chloromethane (Methyl chloride)     1.5     ND     ND

    1.02-Chlorotoluene     0.5     ND     ND

    1.04-Chlorotoluene     0.5     ND     ND

    5.01,2-Dibromo-3-chloropropane (DBCP)     2.5     ND     ND

    1.0Dibromochloromethane     0.5     ND     ND

    1.01,2-Dibromoethane (EDB)     0.5     ND     ND

    1.0Dibromomethane     0.5     ND     ND

    1.01,2-Dichlorobenzene     0.5     ND     ND

    1.01,3-Dichlorobenzene     0.5     ND     ND

    1.01,4-Dichlorobenzene     0.5     ND     ND



QC Batch No: 0121091A1
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ANALYTICAL RESULTS

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1        1
Units ug/L ug/L
Matrix Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009

G-405-6Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 5030B 5030B

Our Lab I.D. 51111.08Method Blank

    3.0Dichlorodifluoromethane     1.5     ND     ND

    1.01,1-Dichloroethane     0.5     ND     ND

    1.01,2-Dichloroethane (EDC)     0.5     ND     ND

    1.01,1-Dichloroethene     0.5     ND     ND

    1.0cis-1,2-Dichloroethene     0.5     ND     ND

    1.0trans-1,2-Dichloroethene     0.5     ND     ND

    1.01,2-Dichloropropane     0.5     ND     ND

    1.01,3-Dichloropropane     0.5     ND     ND

    1.02,2-Dichloropropane     0.5     ND     ND

    1.01,1-Dichloropropene     0.5     ND     ND

    1.0cis-1,3-Dichloropropene     0.5     ND     ND

    1.0trans-1,3-Dichloropropene     0.5     ND     ND

    1.0Ethylbenzene     0.5     ND     ND

    3.0Hexachlorobutadiene     1.5     ND     ND

    5.02-Hexanone     2.5     ND     ND

    1.0Isopropylbenzene     0.5     ND     ND

    1.0p-Isopropyltoluene     0.5     ND     ND

    5.04-Methyl-2-pentanone (MIBK)     2.5     ND     ND

    1.0Methyl-tert-butyl ether (MTBE)     0.5     ND     ND

    4.0Methylene chloride (DCM)     2.0     ND     ND

    1.0Naphthalene     0.5     ND     ND

    1.0n-Propylbenzene     0.5     ND     ND

    1.0Styrene     0.5     ND     ND

    1.01,1,1,2-Tetrachloroethane     0.5     ND     ND

    1.01,1,2,2-Tetrachloroethane     0.5     ND     ND

    1.0Tetrachloroethene     0.5     ND     ND

    1.0Toluene (Methyl benzene)     0.5     ND     ND

    1.01,2,3-Trichlorobenzene     0.5     ND     ND

    1.01,2,4-Trichlorobenzene     0.5     ND     ND

    1.01,1,1-Trichloroethane     0.5     ND     ND

    1.01,1,2-Trichloroethane     0.5     ND     ND

    1.0Trichloroethene     0.5     ND     ND

    1.0Trichlorofluoromethane     0.5     ND     ND

    1.01,2,3-Trichloropropane     0.5     ND     ND
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ANALYTICAL RESULTS

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1        1
Units ug/L ug/L
Matrix Aqueous Aqueous
Date Analyzed 01/21/2009 01/21/2009

Date Prepared 01/21/2009 01/21/2009

G-405-6Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 5030B 5030B

Our Lab I.D. 51111.08Method Blank

    1.01,2,4-Trimethylbenzene     0.5     ND     ND

    1.01,3,5-Trimethylbenzene     0.5     ND     ND

    5.0Vinyl Acetate     0.5     ND     ND

    3.0Vinyl chloride (Chloroethene)     0.5     ND     ND

    1.0o-Xylene     0.5     ND     ND

    2.0m,p-Xylenes     1.0     ND     ND

Our Lab I.D. 51111.08Method Blank
Surrogates %Rec.Limit % Rec. % Rec.

Bromofluorobenzene  75-125  98.6  98.1

Dibromofluoromethane  75-125  102  103

Toluene-d8  75-125  88.4  88.4
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ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1        1
Units mg/L mg/L
Matrix Aqueous Aqueous
Date Analyzed 01/20/2009 01/20/2009

Date Prepared 01/20/2009 01/20/2009

G-405-6Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 5030B 5030B

Our Lab I.D. 51111.08Method Blank

    0.010TPH as Gasoline and Light HC. (C4-C12)     0.005     ND     ND

Our Lab I.D. 51111.08Method Blank
Surrogates %Rec.Limit % Rec. % Rec.

Bromofluorobenzene  75-125  114  113
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ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/16/2009

Dilution Factor        1        1
Units mg/L mg/L
Matrix Aqueous Aqueous
Date Analyzed 01/22/2009 01/22/2009

Date Prepared 01/20/2009 01/20/2009

G-405-6Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 3510C 3510C

Our Lab I.D. 51111.08Method Blank

    0.5TPH as Diesel (C13-C22)     0.1     ND     ND

    0.5TPH as Heavy Hydrocarbons (C23-C40)     0.1     ND     ND

    0.5TPH Total as Diesel and Heavy HC.C13-C40     0.1     ND     ND

Our Lab I.D. 51111.08Method Blank
Surrogates %Rec.Limit % Rec. % Rec.

Chlorobenzene  60-125  71.9  78.3
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Telephone: (949)450-2100

Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
MS MSMS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Concen % RECRecov Concen Recov % REC % % Limit % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene   <20 50.0  55.1  110  50.0  55.9  112  1.80  75-125

Chlorobenzene   <20 50.0  49.1    98.2  50.0  49.2    98.4  <1  75-125

1,1-Dichloroethene   <20 50.0  44.8    89.6  50.0  45.2    90.4  <1  75-125

Methyl-tert-butyl ether (MTBE)   <20 50.0  41.0    82.0  50.0  41.2    82.4  <1  75-125

Toluene (Methyl benzene)   <20 50.0  46.1    92.2  50.0  46.4    92.8  <1  75-125

Trichloroethene   <20 50.0  58.9  118  50.0  58.6  117  <1  75-125

Surrogates
Bromofluorobenzene   <20 50.0  42.7    85.3  50.0  43.1    86.2  1.06  75-125

Dibromofluoromethane   <20 50.0  51.0  102  50.0  50.6  101  <1  75-125

Toluene-d8   <20 50.0  42.9    85.8  50.0  43.2    86.3  <1  75-125

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Benzene  50.0  53.8  108  75-125

Chlorobenzene  50.0  48.2    96.4  75-125

1,1-Dichloroethene  50.0  44.6    89.2  75-125

Methyl-tert-butyl ether (MTBE)  50.0  40.2    80.4  75-125

Toluene (Methyl benzene)  50.0  46.1    92.2  75-125

Trichloroethene  50.0  58.3  117  75-125

LCS
Chloroform (Trichloromethane)  50.0  57.6  115  75-125

Ethylbenzene  50.0  45.0    90.0  75-125

1,1,1-Trichloroethane  50.0  46.6    93.2  75-125

o-Xylene  50.0  46.6    93.2  75-125

m,p-Xylenes 100  92.9    92.9  75-125

Surrogates
Bromofluorobenzene  50.0  42.8    85.5  75-125

Dibromofluoromethane  50.0  50.2  100  75-125
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Method: 8260B, Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121091A1; Dup or Spiked Sample: B0121091A1; LCS: Clean Water; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: ug/L

Toluene-d8  50.0  43.2    86.3  75-125
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Telephone: (949)450-2100

Method: M8015D, TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)  75-125   <20  0.00   5.00   5.50  110   5.00   5.05  101   8.5

Surrogates
Chlorobenzene  60-125   <20  0.00   2.00   1.39    69.3   2.00   1.31    65.5   5.6

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/23/2009; 
Units: mg/L

TPH as Diesel (C13-C22)   5.00   6.05  121  75-125

Surrogates
Chlorobenzene   2.00   1.64    81.9  60-125
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Method: M8015G, TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/20/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

 75-125   <20  0.00   0.500   0.510  102   0.500   0.500  100   2.0

Surrogates
Bromofluorobenzene  75-125   <20  0.00  0.0500  0.0520  104  0.0500  0.0525  105  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012009; Dup or Spiked Sample: B012009; LCS: Clean Water; QC Prepared: 01/20/2009; QC Analyzed: 01/20/2009; 
Units: mg/L

TPH as Gasoline and Light HC.
(C4-C12)

  0.500   0.470    94.0  75-125

Surrogates
Bromofluorobenzene  0.0500  0.0585  117  75-125



51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

36Page:

Ordered By

Attn:          Shah Ghanbari

Site
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Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012309-2; Dup or Spiked Sample: 51111.01; LCS: Clean Sand; QC Prepared: 01/23/2009; QC Analyzed: 01/23/2009; 
Units: mg/Kg

Antimony  80-120   <15 ND  50.0  47.6    95.2  50.0  47.6    95.2  <1

Arsenic  80-120   <15 ND  50.0  53.5  107  50.0  54.0  108  <1

Barium  80-120   <15 70.0  50.0 120  100  50.0 119    98.0   2.0

Beryllium  80-120   <15 ND  50.0  51.0  102  50.0  50.5  101  <1

Cadmium  80-120   <15 ND  50.0  51.5  103  50.0  51.5  103  <1

Chromium  80-120   <15 15.7  50.0  67.7  104  50.0  67.2  103  <1

Cobalt  80-120   <15  7.55  50.0  57.5    99.9  50.0  57.0    98.9   1.0

Copper  80-120   <15 14.1  50.0  68.1  108  50.0  67.6  107  <1

Lead  80-120   <15  3.85  50.0  52.0    96.3  50.0  52.5    97.3   1.0

Mercury (By EPA 7471)  80-120   <15 ND   0.500   0.505  101   0.500   0.505  101  <1

Molybdenum  80-120   <15 ND  50.0  53.5  107  50.0  53.5  107  <1

Nickel  80-120   <15 11.6  50.0  61.0    98.8  50.0  61.0    98.8  <1

Selenium  80-120   <15 ND  50.0  52.0  104  50.0  51.5  103  <1

Silver  80-120   <15 ND  50.0  53.0  106  50.0  52.5  105  <1

Thallium  80-120   <15 ND  50.0  45.6    91.2  50.0  44.8    89.6   1.8

Vanadium  80-120   <15 34.5  50.0  86.5  104  50.0  86.5  104  <1

Zinc  80-120   <15 52.0  50.0 103  102  50.0 102  100   2.0
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Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012309-2; Dup or Spiked Sample: 51111.01; LCS: Clean Sand; QC Prepared: 01/23/2009; QC Analyzed: 01/23/2009; 
Units: mg/Kg

Antimony  50.0  52.5  105  80-120

Arsenic  50.0  53.5  107  80-120

Barium  50.0  55.0  110  80-120

Beryllium  50.0  52.0  104  80-120

Cadmium  50.0  54.0  108  80-120

Chromium  50.0  53.0  106  80-120

Cobalt  50.0  54.0  108  80-120

Copper  50.0  52.0  104  80-120

Lead  50.0  52.5  105  80-120

Mercury (By EPA 7471)   0.500   0.435    86.9  80-120

Molybdenum  50.0  54.0  108  80-120

Nickel  50.0  53.0  106  80-120

Selenium  50.0  55.0  110  80-120

Silver  50.0  52.0  104  80-120

Thallium  50.0  53.0  106  80-120

Vanadium  50.0  53.0  106  80-120

Zinc  50.0  55.0  110  80-120
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 0121093A1; Dup or Spiked Sample: B0121093A1; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: ug/Kg

Benzene  75-125   <20  0.00  50.0  49.8    99.6  50.0  55.0  110   9.9

Chlorobenzene  75-125   <20  0.00  50.0  39.0    78.0  50.0  37.5    75.0   3.9

1,1-Dichloroethene  75-125   <20  0.00  50.0  53.0  106  50.0  57.0  114   7.3

Methyl-tert-butyl ether (MTBE)  75-125   <20  0.00  50.0  52.0  104  50.0  41.1    82.2  23.4

Toluene (Methyl benzene)  75-125   <20  0.00  50.0  43.7    87.4  50.0  57.0  114  26.4

Trichloroethene  75-125   <20  0.00  50.0  56.5  113  50.0  52.5  105   7.3

Surrogates
Bromofluorobenzene  75-125   <20  0.00  50.0  48.0    96.0  50.0  48.5    97.0   1.0

Dibromofluoromethane  75-125   <20  0.00  50.0  54.0  108  50.0  55.5  111   2.7

Toluene-d8  75-125   <20  0.00  50.0  52.0  104  50.0  53.0  106   1.9

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121093A1; Dup or Spiked Sample: B0121093A1; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: ug/Kg

Benzene  50.0  52.1  104  75-125

Chlorobenzene  50.0  40.6    81.2  75-125

1,1-Dichloroethene  50.0  55.7  111  75-125

Methyl-tert-butyl ether (MTBE)  50.0  57.1  114  75-125

Toluene (Methyl benzene)  50.0  41.9    83.8  75-125

Trichloroethene  50.0  55.3  111  75-125

LCS
Chloroform (Trichloromethane)  50.0  53.5  107  75-125

Ethylbenzene  50.0  40.3    80.6  75-125

1,1,1-Trichloroethane  50.0  58.1  116  75-125

o-Xylene  50.0  44.5    89.0  75-125

m,p-Xylenes 100  81.8    81.8  75-125

Surrogates
Bromofluorobenzene  50.0  48.4    96.8  75-125

Dibromofluoromethane  50.0  53.1  106  75-125
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0121093A1; Dup or Spiked Sample: B0121093A1; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: ug/Kg

Toluene-d8  50.0  41.2    82.4  75-125
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 0122092A1; Dup or Spiked Sample: B0122092A1; LCS: Clean Sand; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/Kg

Benzene  75-125   <20  0.00  50.0  40.0    80.0  50.0  38.6    77.2  3.56

Chlorobenzene  75-125   <20  0.00  50.0  51.0  102  50.0  50.0  100  1.98

1,1-Dichloroethene  75-125   <20  0.00  50.0  42.4    84.8  50.0  41.7    83.4  1.66

Methyl-tert-butyl ether (MTBE)  75-125   <20  0.00  50.0  39.7    79.4  50.0  39.1    78.2  1.52

Toluene (Methyl benzene)  75-125   <20  0.00  50.0  50.0  100  50.0  49.2    98.4  1.61

Trichloroethene  75-125   <20  0.00  50.0  39.0    78.0  50.0  38.7    77.4  <1

Surrogates
Bromofluorobenzene  75-125   <20  0.00  50.0  53.5  107  50.0  52.5  105  1.87

Dibromofluoromethane  75-125   <20  0.00  50.0  49.2    98.3  50.0  49.3    98.5  <1

Toluene-d8  75-125   <20  0.00  50.0  57.5  115  50.0  58.0  116  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0122092A1; Dup or Spiked Sample: B0122092A1; LCS: Clean Sand; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/Kg

Benzene  50.0  38.0    76.0  75-125

Chlorobenzene  50.0  44.9    89.8  75-125

1,1-Dichloroethene  50.0  43.8    87.6  75-125

Methyl-tert-butyl ether (MTBE)  50.0  39.0    78.0  75-125

Toluene (Methyl benzene)  50.0  44.2    88.4  75-125

Trichloroethene  50.0  37.9    75.8  75-125

LCS
Chloroform (Trichloromethane)  50.0  38.3    76.6  75-125

Ethylbenzene  50.0  45.5    91.0  75-125

1,1,1-Trichloroethane  50.0  39.7    79.4  75-125

o-Xylene  50.0  46.7    93.4  75-125

m,p-Xylenes 100  89.2    89.2  75-125

Surrogates
Bromofluorobenzene  50.0  52.6  105  75-125

Dibromofluoromethane  50.0  50.9  102  75-125
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0122092A1; Dup or Spiked Sample: B0122092A1; LCS: Clean Sand; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: ug/Kg

Toluene-d8  50.0  57.1  114  75-125
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Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012109; Dup or Spiked Sample: 51111.06; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22)  75-125   <20  0.00 500 540  108 500 545  109  <1

Surrogates
Chlorobenzene  75-125   <20  0.00 100  88.1    88.1 100  91.0    91.0   3.2

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012109; Dup or Spiked Sample: 51111.06; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/22/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22) 500 590  118  75-125

Surrogates
Chlorobenzene 100  92.8    92.8  75-125
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012209; Dup or Spiked Sample: 51140.03; LCS: Clean Sand; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22)  75-125   <20  0.00 500 595  119 500 580  116   2.6

Surrogates
Chlorobenzene  75-125   <20  0.00 100  91.1    91.1 100  89.2    89.2   2.1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012209; Dup or Spiked Sample: 51140.03; LCS: Clean Sand; QC Prepared: 01/22/2009; QC Analyzed: 01/22/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22) 500 585  117  75-125

Surrogates
Chlorobenzene 100  94.1    94.1  75-125



51111 01/20/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

44Page:

Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/Kg

TPH as Gasoline and Light HC.
(C4-C12)

 75-125   <20  0.00   2.50   2.58  103   2.50   2.55  102  <1

Surrogates
Bromofluorobenzene  75-125   <20  0.00  0.0500  0.0540  108  0.0500  0.0535  107  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012109; Dup or Spiked Sample: B012109; LCS: Clean Sand; QC Prepared: 01/21/2009; QC Analyzed: 01/21/2009; 
Units: mg/Kg

TPH as Gasoline and Light HC.
(C4-C12)

  2.50   2.60  104  75-125

Surrogates
Bromofluorobenzene  0.0500  0.0530  106  75-125
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Project Name:
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Ordered By

Attention: Shah Ghanbari
Telephone: (949)450-2100

Enclosed please find results of analyses of 16 soil samples
which were analyzed  as specified on the attached chain of
custody. If there are any questions, please do not hesitate to
call.

Site: SR-22/I-405/I-605

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Cyrus Razmara, Ph.D.
Laboratory Director
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QC Batch No: 011609-1

51046 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:
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SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/200901/14/2009

Dilution Factor        2        2        2
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

HA-605-23-1 HA-405-01-1 HA-405-01-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51046.2651046.2551046.22

    4.0Aldrin     2.0     ND     ND     ND

    4.0Chlordane (Total)     2.0    20.0     2.84J     2.67J

    4.0Chlordane (alpha)     2.0     7.35     ND     ND

    4.04,4'-DDD (DDD)     2.0     4.11     ND     ND

    4.04,4'-DDE (DDE)     2.0     7.54     2.69J     6.22

    4.04,4'-DDT (DDT)     2.0    46.0     6.86    10.4

    4.0Dieldrin     2.0     4.24     ND     ND

    4.0Endosulfan 1     2.0     ND     ND     ND

    4.0Endosulfan 11     2.0     ND     ND     ND

    4.0Endosulfan sulfate     2.0     ND     ND     ND

    4.0Endrin     2.0     ND     ND     ND

    4.0Endrin aldehyde     2.0     ND     ND     ND

    4.0Endrin ketone     2.0     ND     ND     ND

    4.0Chlordane (gamma)     2.0    12.6     ND     ND

    4.0Heptachlor     2.0     ND     ND     ND

    4.0Heptachlor epoxide     2.0     ND     ND     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND     ND     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND     ND     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND     ND     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND     ND     ND

   20Methoxychlor    10     ND     ND     ND

  340Toxaphene   170     ND     ND     ND

VesnaG
Cross-Out
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.22 51046.25 51046.26
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Decachlorobiphenyl  30-150  116  117  136

Tetrachloro-m-xylene  30-150  94.6  117  142
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        1
Units ug/Kg
Matrix Soil
Date Analyzed 01/16/2009

Date Prepared 01/16/2009

HA-405-02-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51046.28

    2.0Aldrin     1.0     ND

    2.0Chlordane (Total)     1.0     ND

    2.0Chlordane (alpha)     1.0     ND

    2.04,4'-DDD (DDD)     1.0     ND

    2.04,4'-DDE (DDE)     1.0     1.00J

    2.04,4'-DDT (DDT)     1.0     4.36

    2.0Dieldrin     1.0     ND

    2.0Endosulfan 1     1.0     ND

    2.0Endosulfan 11     1.0     ND

    2.0Endosulfan sulfate     1.0     ND

    2.0Endrin     1.0     ND

    2.0Endrin aldehyde     1.0     ND

    2.0Endrin ketone     1.0     ND

    2.0Chlordane (gamma)     1.0     ND

    2.0Heptachlor     1.0     ND

    2.0Heptachlor epoxide     1.0     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND

   10.0Methoxychlor     5.0     ND

  170.0Toxaphene    85.0     ND
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.28
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  142

Tetrachloro-m-xylene  30-150  132
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AETL Job Number Submitted Client
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/16/2009

Date Prepared 01/16/2009

HA-405-03-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51046.31

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0     7.66

    4.0Chlordane (alpha)     2.0     3.69J

    4.04,4'-DDD (DDD)     2.0     4.60

    4.04,4'-DDE (DDE)     2.0     6.21

    4.04,4'-DDT (DDT)     2.0    49.8

    4.0Dieldrin     2.0     ND

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0     3.97J

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.31
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  104

Tetrachloro-m-xylene  30-150  98.1
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        1
Units ug/Kg
Matrix Soil
Date Analyzed 01/16/2009

Date Prepared 01/16/2009

HA-405-04-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51046.34

    2.0Aldrin     1.0     ND

    2.0Chlordane (Total)     1.0     3.07

    2.0Chlordane (alpha)     1.0     1.40J

    2.04,4'-DDD (DDD)     1.0     ND

    2.04,4'-DDE (DDE)     1.0     1.83J

    2.04,4'-DDT (DDT)     1.0    10.1

    2.0Dieldrin     1.0     ND

    2.0Endosulfan 1     1.0     ND

    2.0Endosulfan 11     1.0     ND

    2.0Endosulfan sulfate     1.0     ND

    2.0Endrin     1.0     ND

    2.0Endrin aldehyde     1.0     ND

    2.0Endrin ketone     1.0     ND

    2.0Chlordane (gamma)     1.0     1.67J

    2.0Heptachlor     1.0     ND

    2.0Heptachlor epoxide     1.0     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND

   10.0Methoxychlor     5.0     ND

  170.0Toxaphene    85.0     ND
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.34
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  97.2

Tetrachloro-m-xylene  30-150  96.5



QC Batch No: 011609-1

51046 01/15/2009 GROUP

AETL Job Number Submitted Client
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/16/2009

Date Prepared 01/16/2009

HA-405-06-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51046.37

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0     7.73

    4.0Chlordane (alpha)     2.0     3.41J

    4.04,4'-DDD (DDD)     2.0     6.25

    4.04,4'-DDE (DDE)     2.0    13.1

    4.04,4'-DDT (DDT)     2.0    73.0

    4.0Dieldrin     2.0     ND

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0     4.32

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.37
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  129

Tetrachloro-m-xylene  30-150  121



QC Batch No: 011609-1

51046 01/15/2009 GROUP

AETL Job Number Submitted Client
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        1
Units ug/Kg
Matrix Soil
Date Analyzed 01/16/2009

Date Prepared 01/16/2009

HA-405-06-2Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51046.38

    2.0Aldrin     1.0     ND

    2.0Chlordane (Total)     1.0     ND

    2.0Chlordane (alpha)     1.0     ND

    2.04,4'-DDD (DDD)     1.0     ND

    2.04,4'-DDE (DDE)     1.0     4.44

    2.04,4'-DDT (DDT)     1.0     6.69

    2.0Dieldrin     1.0     ND

    2.0Endosulfan 1     1.0     ND

    2.0Endosulfan 11     1.0     ND

    2.0Endosulfan sulfate     1.0     ND

    2.0Endrin     1.0     ND

    2.0Endrin aldehyde     1.0     ND

    2.0Endrin ketone     1.0     ND

    2.0Chlordane (gamma)     1.0     ND

    2.0Heptachlor     1.0     ND

    2.0Heptachlor epoxide     1.0     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND

   10.0Methoxychlor     5.0     ND

  170.0Toxaphene    85.0     ND
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AETL Job Number Submitted ClientProject ID:
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51046.38
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  120

Tetrachloro-m-xylene  30-150  127
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AETL Job Number Submitted Client
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32 Mauchly
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Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609-1; Dup or Spiked Sample: 51046.10; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: ug/Kg

Aldrin  40-150   <40  0.00  20.0  23.0  115  20.0  23.2  116  <1

4,4'-DDT (DDT)  40-150   <40  0.00  50.0  54.0  108  50.0  55.0  110   1.8

Dieldrin  40-150   <40  0.00  50.0  59.5  119  50.0  60.0  120  <1

Endrin  40-150   <40  0.00  50.0  69.5  139  50.0  70.0  140  <1

Heptachlor  40-150   <40  0.00  20.0  24.4  122  20.0  24.4  122  <1

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 40-150   <40  0.00  20.0  22.2  111  20.0  22.2  111  <1

Surrogates
Decachlorobiphenyl  30-150   <40  0.00  50.0  65.5  131  50.0  69.5  139   5.9

Tetrachloro-m-xylene  30-150   <40  0.00  50.0  61.5  123  50.0  60.5  121   1.6

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609-1; Dup or Spiked Sample: 51046.10; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: ug/Kg

Aldrin  20.0  19.4    97.0  50-150

4,4'-DDT (DDT)  50.0  46.2    92.4  50-150

Dieldrin  50.0  51.5  103  50-150

Endrin  50.0  58.5  117  50-150

Heptachlor  20.0  20.4  102  50-150

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 20.0  19.4    97.0  50-150

Surrogates
Decachlorobiphenyl  50.0  59.0  118  30-150

Tetrachloro-m-xylene  50.0  52.5  105  30-150
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Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011909; Dup or Spiked Sample: 51047.11; LCS: Clean Sand; QC Prepared: 01/19/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

Aldrin  40-150   <40  0.00  20.0  24.2  121  20.0  25.4  127   4.8

4,4'-DDT (DDT)  40-150   <40  0.00  50.0  58.0  116  50.0  60.5  121   4.2

Dieldrin  40-150   <40  0.00  50.0  61.5  123  50.0  64.5  129   4.8

Endrin  40-150   <40  0.00  50.0  70.0  140  50.0  73.0  146   4.2

Heptachlor  40-150   <40  0.00  20.0  25.4  127  20.0  26.4  132   3.9

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 40-150   <40  0.00  20.0  23.0  115  20.0  24.0  120   4.3

Surrogates
Decachlorobiphenyl  30-150   <40  0.00  50.0  67.0  134  50.0  70.0  140   4.4

Tetrachloro-m-xylene  30-150   <40  0.00  50.0  58.0  116  50.0  60.0  120   3.4

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011909; Dup or Spiked Sample: 51047.11; LCS: Clean Sand; QC Prepared: 01/19/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

Aldrin  20.0  20.2  101  50-150

4,4'-DDT (DDT)  50.0  49.1    98.2  50-150

Dieldrin  50.0  52.5  105  50-150

Endrin  50.0  61.0  122  50-150

Heptachlor  20.0  21.8  109  50-150

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 20.0  20.0  100  50-150

Surrogates
Decachlorobiphenyl  50.0  51.0  102  30-150

Tetrachloro-m-xylene  50.0  49.1    98.2  30-150
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Ordered By

Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8141A), Organophosphorus Compounds by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: ug/Kg

Bolstar (Sulprofos)  40-140    <30  0.00  2,500  2,750  110  2,500  2,750  110  <1

Ethoprop  40-140    <30  0.00  2,500  2,830  113  2,500  2,780  111   1.8

Phorate (Phosphorodithioic acid)  40-140    <30  0.00  2,500  2,800  112  2,500  2,780  111  <1

Ronnel  40-140    <30  0.00  2,500  3,050  122  2,500  3,050  122  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: ug/Kg

Bolstar (Sulprofos) 250 290  116  40-140

Ethoprop 250 290  116  40-140

Phorate (Phosphorodithioic acid) 250 288  115  40-140

Ronnel 250 318  127  40-140
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (8151A), Chlorinated Herbicides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

2,4,5-T  50-150   <20  0.00 500 500  100 500 525  105   4.9

2,4-D  50-150   <20  0.00  5,000  4,750    95.0  5,000  5,050  101   6.1

Dinoseb  50-150   <20  0.00  2,500  2,350    94.0  2,500  2,330    93.0   1.1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

2,4,5-T  50.0  52.0  104  50-150

2,4,5-TP  50.0  44.0    88.0  50-150

2,4-D 500 480    96.0  50-150

2,4-DB 500 490    98.0  50-150

Dalapon  1,250  1,050    84.0  50-150

Dicamba  50.0  62.5  125  50-150

Dichloroprop 500 415    83.0  50-150

Dinoseb 250 228    91.0  50-150

MCPA 50,000 67,500  135  50-150

MCPP 50,000 43,000    86.0  50-150



Job Number Order Date Client
   51047 01/15/2009 GROUP

 Number of Pages 41
 Date Received   01/15/2009
 Date Reported   01/26/2009

Group Delta Consultants
32 Mauchly Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

Ordered By

Attention: Shah Ghanbari
Telephone: (949)450-2100

Enclosed please find results of analyses of 19 soil samples
which were analyzed  as specified on the attached chain of
custody. If there are any questions, please do not hesitate to
call.

Site: SR-22/I-405/I-605

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Cyrus Razmara, Ph.D.
Laboratory Director

Approved By:Checked By:



American Environmental Testing Laboratory Inc. 
2834 & 2908 North Naomi Street, Burbank, CA 91504 DOHS NO: 1541, LACSD NO: 10181 
Tel: (888) 288-AETL. (818) 845-8200. Fax: (818) 845-8840 www.aetlab.com 

CHAIN OF CUSTODY RECORD 
NO 6 1 5 4 0  



American Environmental Testing - Laboratory Inc. 
2834 & 2908 North Naomi Street, Burbank, CA 91504 . DOHS NO: 1541, LACSD NO: 10181 
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Tel: (888) 288-AETL. (818) 845-8200. Fax: (818) 845-8840. www.aet1ab.com N!! 6 1 5 4 1  



American Environmental Testing Laboratory Inc. 
2834 & 2908 Nonh Naomi Street, Burbank, CA 91504 . DOHS NO: 1541, LACSD NO: 10181 
Tel: (888) 288-AETL. (818) 845-8200 Fax: (818) 845-8840 www.aet1ab.com 

CHAIN OF CUSTODY RECORD 
N! 6 1 5 4 2  



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/19/2009 01/19/2009 01/19/2009

Date Prepared 01/19/2009 01/19/2009 01/19/2009

HA-405-07-1 HA-405-08-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.0451047.01Method Blank

    2.0Aldrin     1.0     ND     ND     ND

    2.0Chlordane (Total)     1.0     ND    24.1    11.0

    2.0Chlordane (alpha)     1.0     ND    10.5     4.78

    2.04,4'-DDD (DDD)     1.0     ND    10.2    65.6

    2.04,4'-DDE (DDE)     1.0     ND     9.10   106

    2.04,4'-DDT (DDT)     1.0     ND   161 1,150

    2.0Dieldrin     1.0     ND     3.77     2.07

    2.0Endosulfan 1     1.0     ND     ND     ND

    2.0Endosulfan 11     1.0     ND     ND     ND

    2.0Endosulfan sulfate     1.0     ND     ND     ND

    2.0Endrin     1.0     ND     ND     ND

    2.0Endrin aldehyde     1.0     ND     ND     ND

    2.0Endrin ketone     1.0     ND     ND     ND

    2.0Chlordane (gamma)     1.0     ND    13.6     6.25

    2.0Heptachlor     1.0     ND     ND     ND

    2.0Heptachlor epoxide     1.0     ND     ND     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND     ND     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND     ND     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND     ND     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND     ND     ND

   10.0Methoxychlor     5.0     ND     ND     ND

  170.0Toxaphene    85.0     ND     ND     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.01 51047.04Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Decachlorobiphenyl  30-150  94.6  110  97.8

Tetrachloro-m-xylene  30-150  86.2  82.2  96.6



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

4Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/19/2009

HA-405-09-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.07

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0    14.3

    4.0Chlordane (alpha)     2.0     6.43

    4.04,4'-DDD (DDD)     2.0     8.74

    4.04,4'-DDE (DDE)     2.0     8.53

    4.04,4'-DDT (DDT)     2.0    73.9

    4.0Dieldrin     2.0     2.45J

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0     7.85

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.07
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  104

Tetrachloro-m-xylene  30-150  86.2



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

6Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1
Units ug/Kg ug/Kg
Matrix Soil Soil
Date Analyzed 01/19/2009 01/19/2009

Date Prepared 01/19/2009 01/19/2009

HA-405-10-1 HA-405-10-2Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 3550B 3550B

Our Lab I.D. 51047.1151047.10

    2.0Aldrin     1.0     ND     ND

    2.0Chlordane (Total)     1.0     ND     ND

    2.0Chlordane (alpha)     1.0     ND     ND

    2.04,4'-DDD (DDD)     1.0     1.35J     ND

    2.04,4'-DDE (DDE)     1.0    17.8     1.38J

    2.04,4'-DDT (DDT)     1.0    10.3     ND

    2.0Dieldrin     1.0     ND     ND

    2.0Endosulfan 1     1.0     ND     ND

    2.0Endosulfan 11     1.0     ND     ND

    2.0Endosulfan sulfate     1.0     ND     ND

    2.0Endrin     1.0     ND     ND

    2.0Endrin aldehyde     1.0     ND     ND

    2.0Endrin ketone     1.0     ND     ND

    2.0Chlordane (gamma)     1.0     ND     ND

    2.0Heptachlor     1.0     ND     ND

    2.0Heptachlor epoxide     1.0     ND     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND     ND

   10.0Methoxychlor     5.0     ND     ND

  170.0Toxaphene    85.0     ND     ND
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AETL Job Number Submitted ClientProject ID:
Project Name:
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.10 51047.11
Surrogates %Rec.Limit % Rec. % Rec.

Decachlorobiphenyl  30-150  86.1  91.8

Tetrachloro-m-xylene  30-150  89.5  81.6



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

8Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/19/2009

HA-405-11-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.13

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0    39.9

    4.0Chlordane (alpha)     2.0    18.4

    4.04,4'-DDD (DDD)     2.0    10.4

    4.04,4'-DDE (DDE)     2.0     5.97

    4.04,4'-DDT (DDT)     2.0   143

    4.0Dieldrin     2.0     3.07J

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0    21.5

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

9Page:
ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.13
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  125

Tetrachloro-m-xylene  30-150  87.7



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

10Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        1
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/19/2009

HA-405-12-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.16

    2.0Aldrin     1.0     ND

    2.0Chlordane (Total)     1.0     3.41

    2.0Chlordane (alpha)     1.0     1.68J

    2.04,4'-DDD (DDD)     1.0    12.6

    2.04,4'-DDE (DDE)     1.0    44.8

    2.04,4'-DDT (DDT)     1.0   143

    2.0Dieldrin     1.0     ND

    2.0Endosulfan 1     1.0     ND

    2.0Endosulfan 11     1.0     ND

    2.0Endosulfan sulfate     1.0     ND

    2.0Endrin     1.0     ND

    2.0Endrin aldehyde     1.0     ND

    2.0Endrin ketone     1.0     ND

    2.0Chlordane (gamma)     1.0     1.73J

    2.0Heptachlor     1.0     ND

    2.0Heptachlor epoxide     1.0     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND

   10.0Methoxychlor     5.0     ND

  170.0Toxaphene    85.0     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

11Page:
ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.16
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  95.8

Tetrachloro-m-xylene  30-150  100



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

12Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/19/2009

HA-405-12-2Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.17

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0     ND

    4.0Chlordane (alpha)     2.0     ND

    4.04,4'-DDD (DDD)     2.0     ND

    4.04,4'-DDE (DDE)     2.0     ND

    4.04,4'-DDT (DDT)     2.0     5.18

    4.0Dieldrin     2.0     ND

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0     ND

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

13Page:
ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.17
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  89.6

Tetrachloro-m-xylene  30-150  109



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

14Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/19/2009 01/19/2009 01/19/2009

Date Prepared 01/19/2009 01/19/2009 01/19/2009

HA-405-13-1 HA-405-14-1 HA-405-14-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.2351047.2251047.19

    2.0Aldrin     1.0     ND     ND     ND

    2.0Chlordane (Total)     1.0     5.36    18.1     4.84

    2.0Chlordane (alpha)     1.0     2.91     8.20     2.15

    2.04,4'-DDD (DDD)     1.0     2.17    11.7     1.28J

    2.04,4'-DDE (DDE)     1.0     1.76J    12.8     4.47

    2.04,4'-DDT (DDT)     1.0    18.5   126    12.3

    2.0Dieldrin     1.0     2.33     4.59     ND

    2.0Endosulfan 1     1.0     ND     ND     ND

    2.0Endosulfan 11     1.0     ND     ND     ND

    2.0Endosulfan sulfate     1.0     ND     ND     ND

    2.0Endrin     1.0     ND     ND     ND

    2.0Endrin aldehyde     1.0     ND     ND     ND

    2.0Endrin ketone     1.0     ND     ND     ND

    2.0Chlordane (gamma)     1.0     2.45     9.87     2.69

    2.0Heptachlor     1.0     ND     ND     ND

    2.0Heptachlor epoxide     1.0     ND     ND     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND     ND     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND     ND     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND     ND     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND     ND     ND

   10.0Methoxychlor     5.0     ND     ND     ND

  170.0Toxaphene    85.0     ND     ND     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

15Page:
ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.19 51047.22 51047.23
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Decachlorobiphenyl  30-150  115  123  104

Tetrachloro-m-xylene  30-150  107  111  112



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

16Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        2
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/19/2009

HA-405-15-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.25

    4.0Aldrin     2.0     ND

    4.0Chlordane (Total)     2.0    20.4

    4.0Chlordane (alpha)     2.0     8.53

    4.04,4'-DDD (DDD)     2.0     7.30

    4.04,4'-DDE (DDE)     2.0    28.4

    4.04,4'-DDT (DDT)     2.0    97.0

    4.0Dieldrin     2.0     3.97J

    4.0Endosulfan 1     2.0     ND

    4.0Endosulfan 11     2.0     ND

    4.0Endosulfan sulfate     2.0     ND

    4.0Endrin     2.0     ND

    4.0Endrin aldehyde     2.0     ND

    4.0Endrin ketone     2.0     ND

    4.0Chlordane (gamma)     2.0    11.9

    4.0Heptachlor     2.0     ND

    4.0Heptachlor epoxide     2.0     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND

   20Methoxychlor    10     ND

  340Toxaphene   170     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

17Page:
ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.25
Surrogates %Rec.Limit % Rec.

Decachlorobiphenyl  30-150  142

Tetrachloro-m-xylene  30-150  110



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/19/2009 01/19/2009 01/19/2009

Date Prepared 01/19/2009 01/19/2009 01/19/2009

HA-405-16-1 HA-405-16-2 HA-405-17-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.3151047.2951047.28

    2.0Aldrin     1.0     ND     ND     ND

    2.0Chlordane (Total)     1.0     6.75     3.41     6.73

    2.0Chlordane (alpha)     1.0     3.06     1.79J     3.06

    2.04,4'-DDD (DDD)     1.0     6.01     2.81     2.88

    2.04,4'-DDE (DDE)     1.0     4.47     1.96J     8.72

    2.04,4'-DDT (DDT)     1.0    29.2     9.15    33.6

    2.0Dieldrin     1.0     1.21J     ND     1.36J

    2.0Endosulfan 1     1.0     ND     ND     ND

    2.0Endosulfan 11     1.0     ND     ND     ND

    2.0Endosulfan sulfate     1.0     ND     ND     ND

    2.0Endrin     1.0     ND     ND     ND

    2.0Endrin aldehyde     1.0     ND     ND     ND

    2.0Endrin ketone     1.0     ND     ND     ND

    2.0Chlordane (gamma)     1.0     3.69     1.62J     3.67

    2.0Heptachlor     1.0     ND     ND     ND

    2.0Heptachlor epoxide     1.0     ND     ND     ND

    2.0alpha-Hexachlorocyclohexane (Alpha-BHC)     1.0     ND     ND     ND

    2.0beta-Hexachlorocyclohexane (Betta-BHC)     1.0     ND     ND     ND

    2.0delta-Hexachlorocyclohexane (Delta-BHC)     1.0     ND     ND     ND

    2.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    1.0     ND     ND     ND

   10.0Methoxychlor     5.0     ND     ND     ND

  170.0Toxaphene    85.0     ND     ND     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.28 51047.29 51047.31
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Decachlorobiphenyl  30-150  108  103  131

Tetrachloro-m-xylene  30-150  112  111  112



QC Batch No: 011909

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

20Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        2        2
Units ug/Kg ug/Kg
Matrix Soil Soil
Date Analyzed 01/19/2009 01/19/2009

Date Prepared 01/19/2009 01/19/2009

HA-405-18-1 HA-405-18-2Client Sample I.D.

Analytes MDL Results ResultsPQL

Preparation Method 3550B 3550B

Our Lab I.D. 51047.3551047.34

    4.0Aldrin     2.0     ND     ND

    4.0Chlordane (Total)     2.0     8.50     4.51

    4.0Chlordane (alpha)     2.0     3.26J     ND

    4.04,4'-DDD (DDD)     2.0     ND     ND

    4.04,4'-DDE (DDE)     2.0     4.84     4.66

    4.04,4'-DDT (DDT)     2.0    39.8    19.0

    4.0Dieldrin     2.0     2.26J     ND

    4.0Endosulfan 1     2.0     ND     ND

    4.0Endosulfan 11     2.0     ND     ND

    4.0Endosulfan sulfate     2.0     ND     ND

    4.0Endrin     2.0     ND     ND

    4.0Endrin aldehyde     2.0     ND     ND

    4.0Endrin ketone     2.0     ND     ND

    4.0Chlordane (gamma)     2.0     5.24     2.61J

    4.0Heptachlor     2.0     ND     ND

    4.0Heptachlor epoxide     2.0     ND     ND

    4.0alpha-Hexachlorocyclohexane (Alpha-BHC)     2.0     ND     ND

    4.0beta-Hexachlorocyclohexane (Betta-BHC)     2.0     ND     ND

    4.0delta-Hexachlorocyclohexane (Delta-BHC)     2.0     ND     ND

    4.0gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

    2.0     ND     ND

   20Methoxychlor    10     ND     ND

  340Toxaphene   170     ND     ND



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II
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ANALYTICAL RESULTS

Method: (8081A), Organochlorine Pesticides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.34 51047.35
Surrogates %Rec.Limit % Rec. % Rec.

Decachlorobiphenyl  30-150  122  106

Tetrachloro-m-xylene  30-150  108  103



QC Batch No: 011609

51047 01/15/2009 GROUP

AETL Job Number Submitted Client

SR-22/I-405/I-605Group Delta Consultants
32 Mauchly
Suite B
Irvine, CA 92618-

Project ID:
Project Name:

I-436A
SR-22 Phase II

22Page:

Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8141A), Organophosphorus Compounds by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

HA-405-10-1 HA-405-12-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.1651047.10Method Blank

   50Azinphos-methyl    50     ND     ND     ND

   50Bolstar (Sulprofos)    50     ND     ND     ND

   50Chloropyrifos (Dursban)    50     ND     ND     ND

   50Coumaphos    50     ND     ND     ND

   50Demeton-O & S    50     ND     ND     ND

   50Diazinon    50     ND     ND     ND

   50Dichlorvos (DDVP, Diclorovos)    50     ND     ND     ND

   50Disulfoton    50     ND     ND     ND

   50Ethoprop    50     ND     ND     ND

   50Fensulfothion    50     ND     ND     ND

   50Fenthion    50     ND     ND     ND

   50Merphos    50     ND     ND     ND

   50Methyl parathion (Parathion methyl)    50     ND     ND     ND

  100Mevinphos   100     ND     ND     ND

  100Naled   100     ND     ND     ND

   50Phorate (Phosphorodithioic acid)    50     ND     ND     ND

   50Ronnel    50     ND     ND     ND

   50Tetrachlorvinphos (Stirophos)    50     ND     ND     ND

   50Tokuthion (Prothiofos)    50     ND     ND     ND

   50Trichloronate    50     ND     ND     ND
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Method: (8141A), Organophosphorus Compounds by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.10 51047.16Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Tributylphosphate  40-140  65.0  67.0  69.0
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51047 01/15/2009 GROUP

AETL Job Number Submitted Client
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8141A), Organophosphorus Compounds by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/200901/14/2009

Dilution Factor       10       10       10
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

HA-405-14-1 HA-405-16-1 HA-405-18-1Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.3451047.2851047.22

  500Azinphos-methyl   500     ND     ND     ND

  500Bolstar (Sulprofos)   500     ND     ND     ND

  500Chloropyrifos (Dursban)   500     ND     ND     ND

  500Coumaphos   500     ND     ND     ND

  500Demeton-O & S   500     ND     ND     ND

  500Diazinon   500     ND     ND     ND

  500Dichlorvos (DDVP, Diclorovos)   500     ND     ND     ND

  500Disulfoton   500     ND     ND     ND

  500Ethoprop   500     ND     ND     ND

  500Fensulfothion   500     ND     ND     ND

  500Fenthion   500     ND     ND     ND

  500Merphos   500     ND     ND     ND

  500Methyl parathion (Parathion methyl)   500     ND     ND     ND

 1000Mevinphos  1000     ND     ND     ND

 1000Naled  1000     ND     ND     ND

  500Phorate (Phosphorodithioic acid)   500     ND     ND     ND

  500Ronnel   500     ND     ND     ND

  500Tetrachlorvinphos (Stirophos)   500     ND     ND     ND

  500Tokuthion (Prothiofos)   500     ND     ND     ND

  500Trichloronate   500     ND     ND     ND

Comment(s):
51047.22: Analyzed under dilution due to matrix interference 51047.28: Analyzed under dilution due to matrix interference 51047.34:
Analyzed under dilution due to matrix interference



51047 01/15/2009 GROUP

AETL Job Number Submitted ClientProject ID:
Project Name:

I-436A
SR-22 Phase II

25Page:
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Method: (8141A), Organophosphorus Compounds by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Our Lab I.D. 51047.22 51047.28 51047.34
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Tributylphosphate  40-140  70.0  69.0  71.0
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8151A), Chlorinated Herbicides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/200901/14/200901/14/2009

Dilution Factor        1        1        1        1        1
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil Soil Soil
Date Analyzed 01/19/2009 01/19/2009 01/19/2009 01/19/2009 01/19/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009 01/16/2009 01/16/2009

HA-405-10-1 HA-405-16-1HA-405-14-1HA-405-12-1Client Sample I.D.

Analytes MDL Results Results Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B 3550B 3550B

Our Lab I.D. 51047.16 51047.22 51047.2851047.10Method Blank

   202,4,5-T    20     ND     ND     ND     ND     ND

   202,4,5-TP    20     ND     ND     ND     ND     ND

  2002,4-D   200     ND     ND     ND     ND     ND

  2002,4-DB   200     ND     ND     ND     ND     ND

  500Dalapon   500     ND     ND     ND     ND     ND

   20Dicamba    20     ND     ND     ND     ND     ND

  200Dichloroprop   200     ND     ND     ND     ND     ND

  100Dinoseb   100     ND     ND     ND     ND     ND

20000MCPA 20000     ND     ND     ND     ND     ND

20000MCPP 20000     ND     ND     ND     ND     ND

Our Lab I.D. 51047.10 51047.16 51047.22 51047.28Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec. % Rec. % Rec.

DCAA  50-150  114  107  106  114  103
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Ordered By

Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8151A), Chlorinated Herbicides by GC

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/2009

Dilution Factor        1
Units ug/Kg
Matrix Soil
Date Analyzed 01/19/2009

Date Prepared 01/16/2009

HA-405-18-1Client Sample I.D.

Analytes MDL ResultsPQL

Preparation Method 3550B

Our Lab I.D. 51047.34

   202,4,5-T    20     ND

   202,4,5-TP    20     ND

  2002,4-D   200     ND

  2002,4-DB   200     ND

  500Dalapon   500     ND

   20Dicamba    20     ND

  200Dichloroprop   200     ND

  100Dinoseb   100     ND

20000MCPA 20000     ND

20000MCPP 20000     ND

Our Lab I.D. 51047.34
Surrogates %Rec.Limit % Rec.

DCAA  50-150  120
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Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5035A 5035A 5035A

Our Lab I.D. 51047.3851047.37Method Blank

   50Acetone    25     ND     ND     ND

   10.0Benzene     1.0     ND     ND     ND

   10.0Bromobenzene (Phenyl bromide)     5.0     ND     ND     ND

   10.0Bromochloromethane     5.0     ND     ND     ND

   10.0Bromodichloromethane     5.0     ND     ND     ND

   50Bromoform (Tribromomethane)    25     ND     ND     ND

   30Bromomethane (Methyl bromide)    15     ND     ND     ND

   502-Butanone (MEK)    25     ND     ND     ND

   10.0n-Butylbenzene     5.0     ND     ND     ND

   10.0sec-Butylbenzene     5.0     ND     ND     ND

   10.0tert-Butylbenzene     5.0     ND     ND     ND

   50Carbon Disulfide    25     ND     ND     ND

   10.0Carbon tetrachloride     5.0     ND     ND     ND

   10.0Chlorobenzene     5.0     ND     ND     ND

   30Chloroethane    15     ND     ND     ND

   502-Chloroethyl vinyl ether    50     ND     ND     ND

   10.0Chloroform (Trichloromethane)     5.0     ND     ND     ND

   30Chloromethane (Methyl chloride)    15     ND     ND     ND

   10.02-Chlorotoluene     5.0     ND     ND     ND

   10.04-Chlorotoluene     5.0     ND     ND     ND

   501,2-Dibromo-3-chloropropane (DBCP)    25     ND     ND     ND

   10.0Dibromochloromethane     5.0     ND     ND     ND

   10.01,2-Dibromoethane (EDB)     5.0     ND     ND     ND

   10.0Dibromomethane     5.0     ND     ND     ND

   10.01,2-Dichlorobenzene     5.0     ND     ND     ND

   10.01,3-Dichlorobenzene     5.0     ND     ND     ND

   10.01,4-Dichlorobenzene     5.0     ND     ND     ND
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ANALYTICAL RESULTS

Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5035A 5035A 5035A

Our Lab I.D. 51047.3851047.37Method Blank

   30Dichlorodifluoromethane    15     ND     ND     ND

   10.01,1-Dichloroethane     5.0     ND     ND     ND

   10.01,2-Dichloroethane (EDC)     5.0     ND     ND     ND

   10.01,1-Dichloroethene     5.0     ND     ND     ND

   10.0cis-1,2-Dichloroethene     5.0     ND     ND     ND

   10.0trans-1,2-Dichloroethene     5.0     ND     ND     ND

   10.01,2-Dichloropropane     5.0     ND     ND     ND

   10.01,3-Dichloropropane     5.0     ND     ND     ND

   10.02,2-Dichloropropane     5.0     ND     ND     ND

   10.01,1-Dichloropropene     5.0     ND     ND     ND

   10.0cis-1,3-Dichloropropene     5.0     ND     ND     ND

   10.0trans-1,3-Dichloropropene     5.0     ND     ND     ND

   10.0Ethylbenzene     1.0     ND     ND     ND

   30Hexachlorobutadiene    15     ND     ND     ND

   502-Hexanone    25     ND     ND     ND

   10.0Isopropylbenzene     5.0     ND     ND     ND

   10.0p-Isopropyltoluene     5.0     ND     ND     ND

   504-Methyl-2-pentanone (MIBK)    25     ND     ND     ND

   10.0Methyl-tert-butyl ether (MTBE)     2.0     ND     ND     ND

   50Methylene chloride (DCM)    25     ND     ND     ND

   10.0Naphthalene     5.0     ND     ND     ND

   10.0n-Propylbenzene     5.0     ND     ND     ND

   10.0Styrene     5.0     ND     ND     ND

   10.01,1,1,2-Tetrachloroethane     5.0     ND     ND     ND

   10.01,1,2,2-Tetrachloroethane     5.0     ND     ND     ND

   10.0Tetrachloroethene     5.0     ND     ND     ND

   10.0Toluene (Methyl benzene)     1.0     ND     ND     ND

   10.01,2,3-Trichlorobenzene     5.0     ND     ND     ND

   10.01,2,4-Trichlorobenzene     5.0     ND     ND     ND

   10.01,1,1-Trichloroethane     5.0     ND     ND     ND

   10.01,1,2-Trichloroethane     5.0     ND     ND     ND

   10.0Trichloroethene     5.0     ND     ND     ND

   10.0Trichlorofluoromethane     5.0     ND     ND     ND

   10.01,2,3-Trichloropropane     5.0     ND     ND     ND
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Method: (8260B), Volatile Organic Compounds by GC/MS (SW846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units ug/Kg ug/Kg ug/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5035A 5035A 5035A

Our Lab I.D. 51047.3851047.37Method Blank

   10.01,2,4-Trimethylbenzene     5.0     ND     ND     ND

   10.01,3,5-Trimethylbenzene     5.0     ND     ND     ND

   50Vinyl Acetate    25     ND     ND     ND

   30Vinyl chloride (Chloroethene)    15     ND     ND     ND

   10.0o-Xylene     1.0     ND     ND     ND

   20.0m,p-Xylenes     1.0     ND     ND     ND

Our Lab I.D. 51047.37 51047.38Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  116  116  117

Dibromofluoromethane  75-125  106  110  111

Toluene-d8  75-125  106  101  99.5
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ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 5030B 5030B 5030B

Our Lab I.D. 51047.3851047.37Method Blank

    1.000TPH as Gasoline and Light HC. (C4-C12)     0.100     ND     ND     ND

Our Lab I.D. 51047.37 51047.38Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Bromofluorobenzene  75-125  101  103  106
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ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil
Date Analyzed 01/16/2009 01/16/2009 01/16/2009

Date Prepared 01/16/2009 01/16/2009 01/16/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3550B 3550B 3550B

Our Lab I.D. 51047.3851047.37Method Blank

   10.0TPH as Diesel (C13-C22)     5.0     ND     ND     ND

   10.0TPH as Heavy Hydrocarbons (C23-C40)     5.0     ND     ND     ND

   10.0TPH Total as Diesel and Heavy HC.C13-C40     5.0     ND     ND     ND

Our Lab I.D. 51047.37 51047.38Method Blank
Surrogates %Rec.Limit % Rec. % Rec. % Rec.

Chlorobenzene  75-125  89.1  95.8  95.2
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Attn:          Shah Ghanbari

Site
ANALYTICAL RESULTS

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

Date Sampled 01/14/200901/14/2009

Dilution Factor        1        1        1
Units mg/Kg mg/Kg mg/Kg
Matrix Soil Soil Soil
Date Analyzed 01/23/2009 01/23/2009 01/23/2009

Date Prepared 01/23/2009 01/23/2009 01/23/2009

MW-405-1 MW-405-2Client Sample I.D.

Analytes MDL Results Results ResultsPQL

Preparation Method 3050B 3050B 3050B

Our Lab I.D. 51047.3851047.37Method Blank

    5.0Antimony     1.0     ND     ND     ND

    5.0Arsenic     1.0     ND     1.30J     ND

    5.0Barium     2.5     ND    70.0    88.5

    2.5Beryllium     1.3     ND     ND     ND

    2.5Cadmium     1.3     ND     ND     ND

    5.0Chromium     2.5     ND    16.5    20.1

    5.0Cobalt     2.5     ND     8.30     9.70

    5.0Copper     2.5     ND    12.0    15.1

    5.0Lead     2.5     ND     5.45     3.30J

    0.2Mercury (By EPA 7471)     0.1     ND     ND     ND

    5.0Molybdenum     2.5     ND     ND     ND

    5.0Nickel     2.5     ND    11.6    13.1

    5.0Selenium     1.0     ND     ND     ND

    5.0Silver     2.5     ND     ND     ND

    5.0Thallium     1.0     ND     ND     ND

    5.0Vanadium     2.5     ND    33.6    42.4

    5.0Zinc     2.5     ND    50.5    61.5
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Attn:          Shah Ghanbari

Site

Telephone: (949)450-2100

Method: (6010B/7000CAM), CAM Title 22 Metals (SW-846)

2834 & 2908 North Naomi Street Burbank, CA 91504  •  DOHS NO: 1541, LACSD NO: 10181
Tel:   (888) 288-AETL   •   (818) 845-8200    •   Fax:   (818)  845-8840      •      www.aetlab.com

American   Environmental   Testing   Laboratory  Inc.

QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 012309-1; Dup or Spiked Sample: 51057.05; LCS: Clean Sand; QC Prepared: 01/23/2009; QC Analyzed: 01/23/2009; 
Units: mg/Kg

Antimony  80-120   <15 ND  50.0  56.0  112  50.0  56.5  113  <1

Arsenic  80-120   <15 ND  50.0  58.0  116  50.0  59.5  119   2.6

Barium  80-120   <15 28.7  50.0  86.7  116  50.0  86.2  115  <1

Beryllium  80-120   <15 ND  50.0  56.5  113  50.0  56.5  113  <1

Cadmium  80-120   <15 ND  50.0  57.5  115  50.0  58.0  116  <1

Chromium  80-120   <15  3.25  50.0  60.8  115  50.0  60.8  115  <1

Cobalt  80-120   <15  2.70  50.0  59.7  114  50.0  60.2  115  <1

Copper  80-120   <15  2.55  50.0  60.6  116  50.0  60.6  116  <1

Lead  80-120   <15 ND  50.0  56.0  112  50.0  57.0  114   1.8

Mercury (By EPA 7471)  80-120   <15 ND   0.500   0.570  114   0.500   0.575  115  <1

Molybdenum  80-120   <15 ND  50.0  58.0  116  50.0  58.5  117  <1

Nickel  80-120   <15 ND  50.0  58.5  117  50.0  59.0  118  <1

Selenium  80-120   <15 ND  50.0  58.0  116  50.0  59.0  118   1.7

Silver  80-120   <15 ND  50.0  57.0  114  50.0  57.5  115  <1

Thallium  80-120   <15 ND  50.0  53.5  107  50.0  55.5  111   3.7

Vanadium  80-120   <15 11.0  50.0  68.5  115  50.0  69.0  116  <1

Zinc  80-120   <15 20.4  50.0  77.4  114  50.0  77.9  115  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012309-1; Dup or Spiked Sample: 51057.05; LCS: Clean Sand; QC Prepared: 01/23/2009; QC Analyzed: 01/23/2009; 
Units: mg/Kg

Antimony  50.0  52.5  105  80-120

Arsenic  50.0  55.0  110  80-120

Barium  50.0  56.0  112  80-120

Beryllium  50.0  53.5  107  80-120

Cadmium  50.0  55.5  111  80-120

Chromium  50.0  54.0  108  80-120

Cobalt  50.0  55.0  110  80-120

Copper  50.0  53.0  106  80-120

Lead  50.0  54.0  108  80-120
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QUALITY CONTROL RESULTS

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 012309-1; Dup or Spiked Sample: 51057.05; LCS: Clean Sand; QC Prepared: 01/23/2009; QC Analyzed: 01/23/2009; 
Units: mg/Kg

Mercury (By EPA 7471)   0.500   0.510  102  80-120

Molybdenum  50.0  55.0  110  80-120

Nickel  50.0  54.5  109  80-120

Selenium  50.0  56.0  112  80-120

Silver  50.0  53.5  107  80-120

Thallium  50.0  54.5  109  80-120

Vanadium  50.0  54.5  109  80-120

Zinc  50.0  56.5  113  80-120
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QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011909; Dup or Spiked Sample: 51047.11; LCS: Clean Sand; QC Prepared: 01/19/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

Aldrin  40-150   <40  0.00  20.0  24.2  121  20.0  25.4  127   4.8

4,4'-DDT (DDT)  40-150   <40  0.00  50.0  58.0  116  50.0  60.5  121   4.2

Dieldrin  40-150   <40  0.00  50.0  61.5  123  50.0  64.5  129   4.8

Endrin  40-150   <40  0.00  50.0  70.0  140  50.0  73.0  146   4.2

Heptachlor  40-150   <40  0.00  20.0  25.4  127  20.0  26.4  132   3.9

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 40-150   <40  0.00  20.0  23.0  115  20.0  24.0  120   4.3

Surrogates
Decachlorobiphenyl  30-150   <40  0.00  50.0  67.0  134  50.0  70.0  140   4.4

Tetrachloro-m-xylene  30-150   <40  0.00  50.0  58.0  116  50.0  60.0  120   3.4

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011909; Dup or Spiked Sample: 51047.11; LCS: Clean Sand; QC Prepared: 01/19/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

Aldrin  20.0  20.2  101  50-150

4,4'-DDT (DDT)  50.0  49.1    98.2  50-150

Dieldrin  50.0  52.5  105  50-150

Endrin  50.0  61.0  122  50-150

Heptachlor  20.0  21.8  109  50-150

gamma-Hexachlorocyclohexane
(Gamma-BHC, Lindane)

 20.0  20.0  100  50-150

Surrogates
Decachlorobiphenyl  50.0  51.0  102  30-150

Tetrachloro-m-xylene  50.0  49.1    98.2  30-150
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QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: ug/Kg

Bolstar (Sulprofos)  40-140    <30  0.00  2,500  2,750  110  2,500  2,750  110  <1

Ethoprop  40-140    <30  0.00  2,500  2,830  113  2,500  2,780  111   1.8

Phorate (Phosphorodithioic acid)  40-140    <30  0.00  2,500  2,800  112  2,500  2,780  111  <1

Ronnel  40-140    <30  0.00  2,500  3,050  122  2,500  3,050  122  <1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: ug/Kg

Bolstar (Sulprofos) 250 290  116  40-140

Ethoprop 250 290  116  40-140

Phorate (Phosphorodithioic acid) 250 288  115  40-140

Ronnel 250 318  127  40-140
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QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

2,4,5-T  50-150   <20  0.00 500 500  100 500 525  105   4.9

2,4-D  50-150   <20  0.00  5,000  4,750    95.0  5,000  5,050  101   6.1

Dinoseb  50-150   <20  0.00  2,500  2,350    94.0  2,500  2,330    93.0   1.1

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/19/2009; 
Units: ug/Kg

2,4,5-T  50.0  52.0  104  50-150

2,4,5-TP  50.0  44.0    88.0  50-150

2,4-D 500 480    96.0  50-150

2,4-DB 500 490    98.0  50-150

Dalapon  1,250  1,050    84.0  50-150

Dicamba  50.0  62.5  125  50-150

Dichloroprop 500 415    83.0  50-150

Dinoseb 250 228    91.0  50-150

MCPA 50,000 67,500  135  50-150

MCPP 50,000 43,000    86.0  50-150
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QUALITY CONTROL RESULTS

Analytes
MS MSMS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Concen % RECRecov Concen Recov % REC % % Limit % Limit

QC Batch No: 0116093A2; Dup or Spiked Sample: B0116093A2; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: ug/Kg

Benzene   <20 50.0  40.3    80.6  50.0  42.3    84.6  4.84  75-125

Chlorobenzene   <20 50.0  41.6    83.2  50.0  43.4    86.8  4.24  75-125

1,1-Dichloroethene   <20 50.0  39.5    79.0  50.0  39.6    79.2  <1  75-125

Methyl-tert-butyl ether (MTBE)   <20 50.0  47.9    95.8  50.0  49.3    98.6  2.88  75-125

Toluene (Methyl benzene)   <20 50.0  40.7    81.4  50.0  42.1    84.2  3.38  75-125

Trichloroethene   <20 50.0  41.9    83.8  50.0  43.7    87.4  4.21  75-125

Surrogates
Bromofluorobenzene   <20 50.0  51.4  103  50.0  49.8    99.5  3.40  75-125

Dibromofluoromethane   <20 50.0  49.8    99.5  50.0  50.7  101  1.51  75-125

Toluene-d8   <20 50.0  47.2    94.4  50.0  46.4    92.7  1.80  75-125

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 0116093A2; Dup or Spiked Sample: B0116093A2; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: ug/Kg

Benzene  50.0  52.4  105  75-125

Chlorobenzene  50.0  47.5    95.0  75-125

1,1-Dichloroethene  50.0  56.4  113  75-125

Methyl-tert-butyl ether (MTBE)  50.0  55.8  112  75-125

Toluene (Methyl benzene)  50.0  49.6    99.2  75-125

Trichloroethene  50.0  54.0  108  75-125

LCS
Chloroform (Trichloromethane)  50.0  56.3  113  75-125

Ethylbenzene  50.0  50.0  100  75-125

1,1,1-Trichloroethane  50.0  52.7  105  75-125

o-Xylene  50.0  49.8    99.6  75-125

m,p-Xylenes 100  99.5    99.5  75-125

Surrogates
Bromofluorobenzene  50.0  49.3    98.7  75-125

Dibromofluoromethane  50.0  50.6  101  75-125

Toluene-d8  50.0  46.2    92.4  75-125
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QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: 51047.37; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22)  75-125   <20  0.00 500 555  111 500 575  115   3.5

Surrogates
Chlorobenzene  75-125   <20  0.00 100  85.0    85.0 100  88.1    88.1   3.6

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: 51047.37; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/17/2009; 
Units: mg/Kg

TPH as Diesel (C13-C22) 500 570  114  75-125

Surrogates
Chlorobenzene 100  88.1    88.1  75-125
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QUALITY CONTROL RESULTS

Analytes
Sample MSMS MS MS DUP MS DUP MS DUP RPD MS/MSD MS RPD

Result RecovConcen % REC Concen Recov % REC % % Limit % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: mg/Kg

TPH as Gasoline and Light HC.
(C4-C12)

 75-125   <20  0.00   2.50   2.48    99.0   2.50   2.45    98.0   1.0

Surrogates
Bromofluorobenzene  75-125   <20  0.00  0.0500  0.0555  111  0.0500  0.0595  119   7.0

Analytes
LCS LCSLCS LCS/LCSD

Concen % RECRecov % Limit

QC Batch No: 011609; Dup or Spiked Sample: B011609; LCS: Clean Sand; QC Prepared: 01/16/2009; QC Analyzed: 01/16/2009; 
Units: mg/Kg

TPH as Gasoline and Light HC.
(C4-C12)

  2.50   2.53  101  75-125

Surrogates
Bromofluorobenzene  0.0500  0.0520  104  75-125
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January 21, 2009

Ms. Vesna Glisic
Group Delta Consultants via email
92 Argonaut, Suite 120 VesnaG@GroupDelta.com
Aliso Viejo, CA 92656

SUBJECT: Asbestos Survey for Bridge Nos. 55-331 (EB SR-22/SB I-405) and 55-332 
(Chica OC/Valley View OC) Located in Southern California

As you requested and authorized, Panacea, Inc. (Panacea) personnel conducted an asbestos 
survey  for  the  above-referenced  structures.  The  survey  was  limited  to  assessing  the 
presence/absence of asbestos on the bridges.

The following documents are attached to this letter report:

● Photographs of suspect, sampled materials;

● Copies of the laboratory analytical report and chain-of-custody record; and

● Asbestos  survey  summary  table,  which  presents  detailed  descriptions  of 
materials sampled, sample locations, and laboratory analytical results.

The  estimated  quantity  presented  in  this  report  tables  is  intended  for  discussion  and 
management purposes only. The actual square footage of asbestos-containing materials (ACM) 
should be verified by qualified contractors prior to bidding and/or abatement.

OBJECTIVE

The objective of  the work  was to assess the likelihood that  asbestos is present/absence in 
concentrations greater than 1 percent in suspect and readily accessible construction materials 
on the subject bridges.

ASBESTOS SURVEY RESULTS

The survey was conducted on January 14, 2009, by a Certified Site Surveillance Technician 
(CSST)  from  Panacea.  Bulk  samples  of  accessible,  suspect  materials  were  collected  and 
submitted to Forensic Analytical Laboratory in Rancho Dominguez, California, for analysis using 
polarize light microscopy (PLM). 

The potential ACM observed included expansion joint, sealant, gasket, and concrete. A total of 
20 samples were collected and tested by the laboratory.
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Based  on  the  scope  of  work,  site  observations,  accessibility  of  the  materials  and  areas, 
laboratory  analytical  results,  current  regulatory  guidelines  and  laws,  state-of-the-industry 
practices,  and the professional judgment of  Panacea personnel,  the presence,  location,  and 
estimated quantity of identified ACM are as follows:

PRESENCE LOCATION
ESTIMATED 

AREA

BRIDGE NO. 55-331

Sealant , gray Assumed to be present under various bolt washers on 
rails. Each area/spot was estimated to be ~4” x 4”.

~260 spots

Gasket, dark gray Assumed to be present under various rail balusters. 
Each area/spot was estimated to be ~12” x 12”.

~130 spots

BRIDGE NO. 55-332

Sealant , gray Assumed to be present under various bolt washers on 
rails. Each area/spot was estimated to be ~4” x 4”.

~160 spots

Gasket, dark gray Assumed to be present under various rail balusters. 
Each area/spot was estimated to be ~12” x 12”.

~80 spots

Note:

1. ~ = approximately.

CONCLUSIONS

Based  on  the  information  obtained  during  this  survey,  laboratory  analytical  results,  current 
regulatory guidelines and laws, state-of-the-industry practices, and the professional judgment of 
Panacea personnel, the following conclusions were made: 

● There is a high likelihood that asbestos is present in concentrations greater than 
1 percent  in the  sealant and  gasket materials  on the bridges.  Both materials 
were judged to be a nonfriable and good condition.

● Friable ACM and nonfriable ACM that could become friable should be removed 
prior to renovation or demolition.

● Outside  contractors  and  tenants  working  on  the  bridges  should  be  notified 
regarding  the  presence,  locations,  and  quantities  of  all  ACM.  Applicable 
notification laws should be followed.
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● The owner should obtain an "asbestos-free certification" from any contractors 
installing  or  removing  building/structural  materials  and  should  notify  the 
maintenance  staff  to  use  only  "asbestos-free"  products  for  any  repair  and 
maintenance work.

● No judgment was made for inaccessible construction materials or materials that 
had not been sampled and analyzed.

LIMITATIONS

The judgments  and conclusions  described  in  this  report  pertain  to  conditions  judged  to be 
present or applicable at the time the work was performed. Future conditions may differ from 
those described herein, and this report is not intended for use in future evaluations of the site 
unless an update is conducted by a Certified Asbestos Consultant (CAC).

Certain materials not sampled may contain asbestos in concentrations greater than 1 percent. 
These materials include electrical  wrapping,  materials inside electrical  fixtures,  brake shoes, 
and  other  construction  materials  that  may be  hidden  behind  components.  However,  these 
materials  are  judged  to  have  a  very  low  likelihood  of  containing  greater  than  1 percent 
asbestos.

Although  personnel  who  conducted  the  survey  are  certified  under  the  Asbestos  Hazard 
Emergency Response Act (AHERA) and an accredited laboratory performed the analyses, the 
asbestos survey described herein may not identify all ACM onsite.  Possible reasons for this 
include  inaccessible  structure  features,  unavailability  of  as-built  drawings  (specifying  all 
materials used in the structure), practical limitations as to the number of samples that can be 
collected, and analytical method used (PLM). Furthermore, although a sample was collected 
from each material that appeared to be different (based on color and texture), homogeneity of 
content of similar materials cannot be guaranteed because similarity of color and texture does 
not assure that the same ingredients were used in their manufacturing. It is possible that of two 
apparently similar materials, one may contain asbestos and one may not. Therefore, additional 
sampling  and testing  may be necessary to  provide a higher  confidence level regarding  the 
presence of ACM in the structure.

Services  performed  by Panacea  were  conducted  in  a  manner  consistent  with  state-of-the-
industry practices, recognizing that even the most comprehensive survey may not detect all 
ACM in the structure. Therefore, Panacea cannot act as an insurer or certify that the site is free 
of asbestos. If you have any questions regarding this letter report, please feel free to contact 
me at your convenience.
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Very truly yours,
PANACEA, INC.

Hsin H. Chou, CIH, REA II, CAC
Certification No. 92-0389

ATTACHMENTS:
– Photographs

– Asbestos Survey Summary Table

– Laboratory Analytical Report and Chain-of-Custody Record

Project No. C09-668A Page 4 of 4



PHOTOGRAPHS
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PHOTOGRAPH 2: Expansion Joint.

PHOTOGRAPH 1: Concrete Material.
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PHOTOGRAPH 3: Gasket (Red Arrow) and Sealant (Blue Arrow).



Sample No. Description of Material Sample Location

  Bridge Nos. 55-331 and 55-332   

ASBESTOS SURVEY SUMMARY TABLE

Analytical Results
OA090114-B-

001
Expansion joint, 2", dark gray, and white Bridge 55-332, southeastern portion, in 

between concrete and/or asphalt road
ND

OA090114-B-
002

Expansion joint, 2", dark gray, and white Bridge 55-332, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
003

Expansion joint, 2", dark gray, and white Bridge 55-332, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
004

Sealant, gray Bridge 55-332, southeastern portion, on rail 
bolt washer

5% CH

OA090114-B-
005

Sealant, gray Bridge 55-332, southern portion, on rail bolt 
washer

5% CH

OA090114-B-
006

Sealant, gray Bridge 55-332, southwestern portion, on rail 
bolt washer

5% CH

OA090114-B-
007

Concrete, gray Bridge 55-332, southeastern portion ND

OA090114-B-
021

Expansion joint, 2", dark gray, and white Bridge 55-331, southwestern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
022

Expansion joint, 2", dark gray, and white Bridge 55-331, southern portion, in between 
concrete and/or asphalt road

ND

OA090114-B-
023

Expansion joint, 2", dark gray, and white Bridge 55-331, southeastern portion, in 
between concrete and/or asphalt road

ND

OA090114-B-
024

Sealant, gray Bridge 55-331, southwestern portion, on rail 
bolt washer

5% CH

OA090114-B-
025

Sealant, gray Bridge 55-331, southern portion, on rail bolt 
washer

5% CH

OA090114-B-
026

Sealant, gray Bridge 55-331, southeastern portion, on rail 
bolt washer

5% CH

OA090114-B-
027

Gasket, dark gray Bridge 55-331, southwestern portion, under rail 
baluster

75% CH

OA090114-B-
028

Gasket, dark gray Bridge 55-331, southern portion, under rail 
baluster

75% CH

OA090114-B-
029

Gasket, dark gray Bridge 55-331, southeastern portion, under rail 
baluster

75% CH

OA090114-B-
030

Concrete, gray Bridge 55-331, southeastern portion ND

OA090114-B-
055

Sealant, dark gray Bridge 55-332, southeastern portion, on rail 
bolt washer

75% CH

OA090114-B-
056

Sealant, dark gray Bridge 55-332, southern portion, on rail bolt 
washer

75% CH

OA090114-B-
057

Sealant, dark gray Bridge 55-332, southwestern portion, on rail 
bolt washer

75% CH

NOTES:

1.    ND = none detected for asbestos.
2.    CH = chrysotile asbestos.
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Final Report

Bulk Asbestos Analysis
(EPA Method 600/R-93-116, Visual Area Estimation)

5572Client ID:Panacea Inc.
B120577Report Number:Mr. Hsin Chou

Date Received:17315 Studebaker Rd.
01/19/09Date Analyzed:Suite 300
01/19/09Date Printed:Cerritos, CA 90703

First Reported:

5572C09-668, Freeway 22 6 Bridges FASI Job ID:Job ID/Site:

Date(s) Collected: 01/14/2009
57Total Samples Submitted:

Total Samples Analyzed: 57

01/16/09

Forensic Analytical

01/19/09

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -1 50492893
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -2 50492894
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -3 50492895
Layer: Dark Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -4 50492896
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -5 50492897
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -6 50492898
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -7 50492899
Layer: Grey Cementitious Material ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        
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Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -8 50492900
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -9 50492901
Layer: Dark Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -10 50492902
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -11 50492903
Layer: Black Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (90 %)        

OA090114 -B -12 50492904
Layer: Black Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (90 %)        

OA090114 -B -13 50492905
Layer: Black Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (90 %)        

OA090114 -B -14 50492906
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -15 50492907
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -16 50492908
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -17 50492909
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        
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Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -18 50492910
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -19 50492911
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -20 50492912
Layer: Grey Cementitious Material ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -21 50492913
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -22 50492914
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -23 50492915
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -24 50492916
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -25 50492917
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -26 50492918
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        
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Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -27 50492919
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -28 50492920
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -29 50492921
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -30 50492922
Layer: Grey Cementitious Materials ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -31 50492923
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -32 50492924
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -33 50492925
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -34 50492926
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -35 50492927
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

 4  of  7
2959 Pacific Commerce Drive, Rancho Dominguez, CA 90221 / Telephone: (310) 763-2374  (888) 813-9417 / Fax: (310) 763-8684



Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -36 50492928
Layer: Silver Putty Chrysotile 5 %
Layer: Paint ND

Asbestos (5%)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -37 50492929
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -38 50492930
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -39 50492931
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -40 50492932
Layer: Grey Cementitious Materials ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -41 50492933
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -42 50492934
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -43 50492935
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -44 50492936
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -45 50492937
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:
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Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -46 50492938
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -47 50492939
Layer: Grey Cementitious Materials ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -48 50492940
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -49 50492941
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -50 50492942
Layer: Grey Non-Fibrous Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -51 50492943
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -52 50492944
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -53 50492945
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -54 50492946
Layer: Grey Cementitious Materials ND
Layer: Light Grey Cementitious Material ND

Asbestos (ND)Total Composite Values of Fibrous Components:
Cellulose (Trace)        

OA090114 -B -55 50492947
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:
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Report Number: B120577
Date Printed: 01/19/09Client Name: Panacea Inc.

Sample ID Lab Number
Asbestos

Type
Percent in

Layer
Asbestos AsbestosPercent in Percent in

Type TypeLayer Layer

OA090114 -B -56 50492948
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

OA090114 -B -57 50492949
Layer: Dark Grey Semi-Fibrous Material Chrysotile 75 %

Asbestos (75%)Total Composite Values of Fibrous Components:

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results, reports or
copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s) tested. Supporting
laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client is solely responsible for the
use and interpretation of test results and reports requested from Forensic Analytical. This report must not be used by the client to claim product endorsement by NVLAP or any other
agency of the U.S. Government. Forensic Analytical is not able to assess the degree of hazard resulting from materials analyzed. Forensic Analytical reserves the right to dispose of
all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified. All samples were received in acceptable condition unless
otherwise noted.

Note: Limit of Quantification ('LOQ') = 1%. 'Trace' denotes the presence of asbestos below the LOQ. 'ND' = 'None Detected'.
Steven Takahashi, Laboratory Supervisor, Rancho Dominguez Laboratory
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January 23, 2009

Ms. Vesna Glisic
Group Delta Consultants via email
92 Argonaut, Suite 120 VesnaG@GroupDelta.com
Aliso Viejo, CA 92656

SUBJECT: Paint Chip Testing for Lead Concentrations on Bridge No. 55-331 (EB SR-
22/SB I-405) Located in Southern California

As you requested and authorized,  Panacea,  Inc.  (Panacea)  personnel  conducted paint  chip 
(bulk) testing for lead concentrations at the above-referenced structure.  The purpose of this 
testing  was  to  evaluate  the  lead  concentrations  in  the  paint.  The  samples  were  collected 
January 14, 2009, from the bridge.

It is our understanding that the bridge is not zoned for residential and/or commercial building 
usage; therefore, Panacea is not required to submit Form 8552 "Lead Hazard Evaluation Form" 
to  the  California  Department  of  Public  Health  (DPH)  upon completion  of  this  report.  If  our 
understanding is different than Caltrans’ policy, then please let us know.

The estimated quantity presented in this report  is intended for  discussion and management 
purposes  only.  The  actual  square  footage  of  lead  material  should  be  verified  by  qualified 
contractors prior to bidding and/or abatement.

GUIDELINES AND TERMINOLOGY FOR LEAD

LEAD-BASED PAINT AND LEAD-CONTAINING PAINT DEFINITIONS

In  1978,  the  Consumer  Product  Safety  Commission  (CPSC)  established  a  maximum  lead 
content in paint of less than 0.06 percent by weight in a dry film of newly applied paint (U.S. 
Department of Housing and Urban Development [HUD], 1995). HUD specifies that lead-based 
paint (LBP) exists when paint contains lead equal to or greater than 1.0 milligram per square 
centimeter (mg/cm2) by area or 0.5 percent by weight (HUD, 1995). California Department of 
Public  Health  (DPH)  adopted  HUD's  LBP  definitions  in  the  Title  17,  California  Code  of 
Regulations (CCR), Section 35033.

Typically, the area concentrations are based on field x-ray fluorescence (XRF) analysis, while 
the weight concentrations are based on one of several laboratory analytical methods such as 
atomic  absorption  spectrometry  (AAS)  and  inductively  coupled  plasma-atomic  emission 
spectrometry (ICP-AES).

The definitions used in this report are as follows:
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● LBP (greater than or equal to 0.5 percent by weight) – The HUD and DPH definitions 
are the generally accepted industry standards for determining the presence or absence 
of LBP. Therefore, HUD and DPH definitions are used as the evaluation criteria for LBP 
in this report.

● Lead-Containing Paint (LCP) – This definition is used for coatings containing detectable 
lead  concentrations  below 0.5  percent  by  weight  but  greater  than  or  equal  to  0.06 
percent.

● Non-LBP – This definition  is used for  coatings  containing  lead concentrations  below 
CPSC's maximum lead content of 0.06 percent by weight.

LEAD-CONTAINING HAZARDOUS WASTE

Regulation  22  CCR 66261.24  states  that  when  representative  samples  of  a  waste  exhibit 
certain toxic characteristics  then the waste is considered hazardous.  Lead-containing  waste 
(LCW) is regulated as a hazardous waste if it exhibits one of the three threshold concentrations: 
total threshold limit concentration (TTLC), soluble threshold limit concentration (STLC), and/or 
Toxic Characteristic Leaching Procedures (TCLP). Interpretations of the waste concentrations 
are presented below. 

● TTLC equal  to or  greater  than 1,000 milligrams per kilogram (mg/kg)  (or  0.1 
percent)

The TTLC for lead is 1,000 mg/kg.  If  the sample concentration is at or above 
1,000  mg/kg,  then  the  represented  material/waste  when  demolished  will  be 
considered as a California hazardous waste.

Additional  TCLP  analysis  is  required  to  determine  whether  the  California-
regulated  waste  is  a  Resource  Conservation  and  Recovery  Act  (RCRA) 
hazardous waste. If the TCLP result is at or above 5 milligrams per liter (mg/L) of 
solution, then the waste is a California-regulated and RCRA hazardous waste. If 
the TCLP is  below 5 mg/L,  then the waste  is considered to be a California-
regulated waste but a non-RCRA hazardous waste.

● TTLC between 50 and 1,000 mg/kg (or 0.005 to 0.1 percent)

If  the  sample  concentration  is  between  50 and 1,000  mg/kg,  then  additional 
testing  using  the  California-mandated  waste  extraction  test  (WET)  can  be 
conducted to further characterize the STLC of the waste. The STLC for lead is 5 
mg/L. At or above 5 mg/L of lead, the material would need to be disposed of as a 
California hazardous waste. Below 5 mg/L of lead, the waste is considered as 
construction debris or nonhazardous waste. 
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If  the  sample  concentration  is  between  100  to  1,000  mg/kg,  then  additional 
testing using the TCLP can be conducted to further characterize the TCLP of the 
waste. The TCLP for lead is 5 mg/L. At or above 5 mg/L of lead, the material is 
classified  as  RCRA  hazardous  waste.  Below  5  mg/L  of  lead,  the  waste  is 
considered as non-RCRA hazardous waste; however, the STLC analysis is still 
required to determine if the waste is a California-regulated waste.

● TTLC less than 50 mg/kg (or 0.005 percent)

If  the  sample  concentrations  are  less  than  50  mg/kg,  then  the  waste  is 
considered as construction debris or nonhazardous waste.

WORKER EXPOSURE STANDARDS

Due to the growing concerns related to workplace lead exposure,  the Federal Occupational 
Safety and Health Administration (OSHA)  promulgated a lead standard for  the construction 
industry in Title 29, Code of Federal Regulations (CFR), Part 1926.62 (29 CFR 1926.62), on 
May 4, 1993 (OSHA, 1993). The California Division of Occupational Safety and Health (DOSH) 
adopted and revised the OSHA standard under CCR, Title 8, Section 1532.1 (8 CCR 1532.1) 
(DOSH, 1997). Under 29 CFR 1926.62 and 8 CCR 1532.1, lead is defined as metallic lead, all 
inorganic lead compounds, and organic lead soaps. Lead paint is included in this regulation; 
however, it is not defined with any given concentration.

DOSH established exposure levels for lead in the construction industry at an action level (AL) of 
30 micrograms of lead per cubic meter (µg/m3) of air and a permissible exposure level (PEL) of 
50 µg/m3,  calculated as an 8-hour time-weighted average (TWA) (DOSH, 1997).  For certain 
construction activities involving lead paint, OSHA requires that an employer treat employees as 
if they were exposed to lead at a certain level and implement employee protective measures 
until  exposure  assessment  using  air  sampling  indicates  otherwise.  These  activities  and 
assumed levels of exposure are summarized in the table below.

ACTIVITIES
ASSUMED LEVELS OF 

EXPOSURE (ug/m3)

• Manual demolition of structure

• Manual scraping

• Manual sanding

• Heat gun applications

• Power tool cleaning with dust collection systems

• Lead-based paint spraying

50 < Exposure < 500
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ACTIVITIES
ASSUMED LEVELS OF 

EXPOSURE (ug/m3)

• Use of lead containing mortar, lead burning

• Rivet busting

• Power tool cleaning without dust collection system

• Cleanup activities where dry expendable 
abrasives are used

• Abrasive blasting, enclosure movement and 
removal

Exposure > 500

• Abrasive blasting

• Welding

• Cutting

• Torch burning

Exposure > 2,500

The  detection  limit  of  the  XRF  analyzer  is  generally  considered  to  be  accurate  when 
concentrations of  lead in paint are greater than 1.0 mg/cm2.  The accuracy of the laboratory 
analytical methods is typically expressed in parts per million (or below the CPSC's 0.06 percent 
by weight). It has been our experience that when an XRF analyzer does not detect lead in paint, 
a high likelihood exists that the same paint will be reported to contain lead above the detection 
limits  of  laboratory  analytical  methods  such  as  AAS  and  ICP-AES.  OSHA  and  DOSH 
regulations are not based on the concentrations in paint but rather on the exposure levels in air 
and/or blood.

PAINT CHIP SAMPLING RESULTS AND INTERPRETATIONS

A total  of  two bulk  samples of  paint  were collected by Panacea and submitted to Forensic 
Analytical Specialties, Inc. (Forensic) for analysis using AAS. The following table presents the 
sample number, description, location and lead concentration.

SAMPLE 
NO. DESCRIPTION

LEAD 
CONC.

(Percent by 
Weight)

ESTIMATED QUANTITY 
(Square Feet)

INTERPRE-
TATION

RZ090114-
LB-2

Off-white paint 
on asphalt <0.0007 <400 (multiple 4” off-white 

strips on the bridge) non-LBP

RZ090114-
LB-3

Yellow paint on 
asphalt 0.6700 <200 (multiple 4” yellow 

strips on the bridge) LBP
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Note:

< = less than.

CONCLUSIONS

Based  on  the  information  obtained  during  this  survey,  laboratory  analytical  results,  current 
regulatory guidelines and laws, state-of-the-industry practices, and the professional judgment of 
Panacea personnel, the following conclusions were made: 

● Non-LBP (Detectable Lead Concentrations <0.06% by Weight)

- Off-white paint on the bridge.

● Presence  of  LCP  (Detectable  Lead  Concentrations  <0.5%  and  ≥0.06%  by 
Weight)

- None.

● Presence of LBP (Detectable Lead Concentrations >0.5% by Weight)

- Yellow paint on the bridge. 

● HUD and DPH LBP Regulations – These regulations are not applicable to this 
project since the structure is not characterized as a “building”.

● Lead-Containing Hazardous Waste – Whether a waste is a hazardous waste 
or  not  is  determined  based  on  representative  TTLC,  STLC,  and  TCLP 
concentrations  in  waste  stream’s  samples.  The representative waste  streams 
should be characterized by the renovation or  demolition contractor  for  proper 
waste  disposal.  Without  additional  waste  characterization,  there  a  very  high 
likelihood that the yellow paint removed without the asphalt substrate would be 
characterized as a  hazardous waste under Paragraph 3 of “Caltrans SSP 15-
010,” updated English Version March 2008.

● Worker Protection – Regardless of the conditions of paint and concentrations of 
lead,  DOSH  regulations  are  applicable  because  it  not  based  on  the 
concentrations in paint but rather on the exposure levels in air and/or blood. A 
negative  exposure  assessment  (worker  protection  evaluation)  should  be 
conducted  when  working  in  areas  with  LBP during  the  renovation/demolition 
activities.
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The trigger for the worker protection is based on the "task" performed. Once a 
task  is  triggered,  then  the  contractor  is  required  to  do  a  negative  exposure 
assessment  (NEA)  along  with  any  engineering  control  method(s)  used  (i.e., 
wetting, localized ventilation, spray foam, etc.). The NEA should be conducted by 
a  qualified  individual  or  company  either  through  an  objective  evaluation  of 
historical data and/or onsite air monitoring of the task performed.

Alternatively, the contractor may elect to have LBP and/or LCP removed by in-
house lead-trained workers under proper personal protection or subcontract the 
work to a lead-abatement subcontractor.

LIMITATIONS

Certain painted surfaces were not tested because of practical considerations and/or because 
they were judged to be a minimal potential hazard during renovation or demolition activities. 
These surfaces can include miscellaneous road signs and/or other structural components that 
could be removed with minimal disturbance to lead.

Although  personnel  who  conducted  the  sampling  is  certified  and  an  accredited  laboratory 
analyzed the sample under quality assurance and control  procedures,  the testing described 
herein  might  not  identify  all  LCP and/or  LBP at  the  site.  Possible  reasons  for  this  include 
inaccessible  structural  features,  unavailability  of  data  for  the  paint  used  on  the  structure, 
practical  limitations  to  the  number  of  tests,  limitations  of  the  laboratory  methods  used. 
Furthermore, although testing was performed on each painted surface that appeared different, 
homogeneity or similar paint content is not guaranteed because similarity of color, substrates, 
and/or  components  does  not  ensure  that  the  same  amount  of  lead  was  used  in  paint 
manufacture and application. In addition, topcoats, components, and substrates of similar color 
could have different undercoats. It is possible that, given two apparently similar paints on similar 
components and substrates, one might contain lead whereas as the other might not. Therefore, 
additional  sampling  and/or  testing  could be necessary to  provide a higher  confidence  level 
regarding the presence of lead.

The estimated areas presented in  this report  are intended for  discussion and management 
purposes only. It is understood and recommended that the actual square footage and material 
conditions be verified by qualified contractors prior to bidding and/or abating the materials. 

The information provided in this report is based on the scope of work authorized by the client, 
information obtained during the work, laboratory analytical results, current regulatory guidelines 
and laws, state-of-the-industry practices, and the professional judgment of Panacea personnel. 

Services  performed  by  Panacea  were  conducted  in  a  manner  consistent  with  state-of-the-
industry-practices,  recognizing that even the most comprehensive testing may not detect  all 
LCP and /or LBP in/on the structure. Therefore, Panacea cannot act as an insurer or certify that 
the site is free of LCP and/or LBP. Except as expressly set forth herein, no representation or 

Project No. C09-668A – Lead Page 6 of 7



warranty is included in our report. The services described herein were performed within the limit 
of the scope of work authorized by the client and the encountered site conditions.

Panacea relied on the information collected during the site visit discussed and/or provided by 
the  client  or  others  to  arrive  at  the  conclusions  stated  herein.  Panacea  assumes  that 
information provided by others is accurate and makes no assertions as to the accuracy thereof.
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California Division of Occupational Safety and Health (DOSH), 1997. Title 8, California Code of 
Regulations, Section 1532.1. Revised 1997.

Occupational Safety and Health Administration (OSHA), 1993. Occupational Safety and Health 
Standards, Title 29, Code of Federal Regulations, Part 1926.62.
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Evaluation and Control of Lead-Based Paint Hazards in Housing. June 1995.

Very truly yours,
PANACEA, INC.

Hsin H. Chou, CIH, REA II
DPH Certification No. 17

ATTACHMENT:
– Laboratory Analytical Report and Chain-of-Custody Record
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Sample Number

Client ID:
Report Number:
Date Received:

M100314

Job ID / Site: C09-668, Freeway 22 6 Bridges

Lab Number Result Result Reporting Method

Panacea Inc.

Suite 300

5572

FASI Job ID:

Date Analyzed:

5572

Mr. Hsin Chou

Cerritos, CA 90703

17315 Studebaker Rd.

Date Printed: 01/22/09

Analyte

01/22/09

Units Limit* Reference

Final Report

First Reported: 01/22/09

Metals Analysis of Bulks

01/19/09

Forensic Analytical

EPA 3050B/7420150PbRZ090114-LB-1 30339023 mg/kg 7
EPA 3050B/7420< 7PbRZ090114-LB-2 30339024 mg/kg 7
EPA 3050B/74206700PbRZ090114-LB-3 30339025 mg/kg 400
EPA 3050B/7420600PbRZ090114-LB-4 30339026 mg/kg 30
EPA 3050B/742097PbRZ090114-LB-5 30339027 mg/kg 6
EPA 3050B/742060PbRZ090114-LB-6 30339028 mg/kg 7
EPA 3050B/74202300PbRZ090114-LB-7 30339029 mg/kg 60
EPA 3050B/742015PbRZ090114-LB-8 30339030 mg/kg 7

Analytical results and reports are generated by Forensic Analytical at the request of and for the exclusive use of the person or entity (client) named on such report. Results, reports or
copies of same will not be released by Forensic Analytical to any third party without prior written request from client. This report applies only to the sample(s) tested. Supporting
laboratory documentation is available upon request. This report must not be reproduced except in full, unless approved by Forensic Analytical. The client is solely responsible for
the use and interpretation of test results and reports requested from Forensic Analytical. Forensic Analytical is not able to assess the degree of hazard resulting from materials
analyzed. Forensic Analytical reserves the right to dispose of all samples after a period of thirty (30) days, according to all state and federal guidelines, unless otherwise specified.
Any modifications that have been made to referenced test methods are documented in Forensic Analytical's Standard Operating Procedures Manual. Sample results have not been
blank corrected.  Quality control and sample receipt condition were acceptable unless otherwise noted.

Dave Sandusky, Laboratory Supervisor, Hayward Laboratory

* The Reporting Limit represents the lowest amount of analyte that the laboratory can confidently detect in the sample, and is not a regulatory level.  The
Units for the Reporting Limit are the same as the Units for the Final Results.
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Aerially Deposited Lead Assessment Report 
West County Connectors Project 
March 30.2009 

1.0 INTRODUCTION 

1.1 PROJECT DESCRIPTION 

On behalf of the Orange County Transportation Authority (OCTA), TRC conducted testing for 
aerially deposited lead (ADL) in soil adjacent to an approximately 4.8-mile section of State 
Route 22 (SR-22), Interstate 405 (I-405), and Interstate 605 0-605) as part of the West County 
Connectors Project in Orange County, California. The project will link high occupancy vehicle 
(HOV) lanes/carpool lanes on the San Diego Freeway (1-405) with those on the Garden Grove 
Freeway (SR-22) and San Gabriel Freeway (1-605) to create a seamless HOV connection 
amongst the three freeways. A site vicinity map is presented in Figure 1 and the project limits 
are presented in Figure 2. 

The objective of the soil sampling program was to investigate. for potential shallow subsurface 
impact by ADL from historic usage of leaded gasoline prior to the excavation work proposed for 
the West County Connectors Project. This sampling program was conducted to evaluate whether 
excavated soil generated during the proposed freeway project would require special handling or 
disposal with respect to ADL. The work was performed in accordance with the TRC ADL 
Assessment Workplan dated March 12,2008 (TRC, 2008) and under the responsible charge of a 
California Professional Geologist. 

In addition, soil sampling was to be conducted to assess specific areas of concern identified in the 
Report of Initial Site Assessment (Group Delta, 2008). These areas include 1) a suspected fuel spill 
located on the northbound 1-405 shoulder just south of 1-60.5, 2) patches of dead ice plants at the 
northbound I-405lSeal Beach Blvd. off ramp, and 3) the Seal Beach Naval Weapons Station 
(SBNWS) easement located between Valley View St. and Seal Beach Blvd. 

1.2 BACKGROUND 

1-405 is a major northwest-southeast trending freeway facility that begins at the southern junction 
with Interstate 5 (1-5) in the city of Lake Forest in Orange County, and continues north to its 
terminus at the junction with 1-5 near San Fernando in Los Angeles County. 1-405 is included in 
the National Highway System. 1-405 was approved as a chargeable interstate in 1955. 
Construction began in 1957, and the first section was opened in 1961. Sections of 1-405 west of 
1-605 were completed before 1965. The newest section was completed in 1969, covering most of 
Orange County. 

The local area adjacent to the project on the north side of the 1-405 and east side of the 1-605 is 
predominately residential with some light commercial. An 18-hole golf course exists at the Seal 
Beach Blvd. exit. The Los Alamitos Army Airfield is located approximately 0.5 miles north of 
the 1-405. The south side of the 1-405 from Valley View Street to Seal Beach Blvd. is occupied 
by the Seal Beach Naval Weapons Station. West of Seal Beach Blvd. to the interchange with the 
1-605 is a senior living community named Leisure World. There are two local interchanges 
within the proposed project limits: Valley View Street and Seal Beach Blvd. 
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1.3 SCOPE OF WORK 

The scope of work for this project included collecting soil samples approximately every 400 linear 
feet over the length of the study area. The samples were analyzed for lead. A statistical evaluation 
of the laboratory results was performed and is summarized herein. The appropriate soil 
management methodology will be determined according to the Department of Toxic Substances 
Control (DTSC) lead contaminated soil variance for the California Department of Transportation 
(Caltrans) (DTSC 2007). A copy of this document is provided in Appendix A. 

A second task in the scope of work included sampling the lane striping and roadway markings 
within the interchange area for lead based paint. Field instrumentation was used to sample selected 
striping and roadway markings for lead. The results of this sampling effort are presented in a 
separate report. 

Following the initial ADL sampling activities, additional soil samples were collected in select areas 
to further assess ADL impacts and to collect additional data on areas proposed for grading. Three 
areas identified in the Report of Initial Site Assessment (Delta, 2008) were also targeted for 
additional sampling and analysis. 

2.0 PRE-FIELD ACTMTIES 

Prior to conducting field work at the site, an encroachment permit was obtained fiom Caltsans. A 
site-specific health and safety plan was prepared. Underground Service Alert (USA) was notified 
to mark the locations of underground utility lines in the area. 

3.0 FIELD ACTIVITIES 

3.1 SOIL SAMPLING 

Soil sample locations were marked in advance with survey markers and orange spray paint. During 
this time, each sampling location was surveyed with a hand-held global positioning system (GPS) 
unit. The GPS data is included in Appendix B. 

In the study area, one soil boring was advanced approximately every 400 linear feet using direct- 
push drilling methods to collect subsurface soil samples. Sampling activities were conducted fiom 
April 21 to May 1,2008. Refer to Figures 3 through 30 for the soil boring locations. 

Additional soil sampling was conducted in August and September 2008 to further delineate areas to 
be graded for ADL and to assess specific areas of concern identified in the Report of Initial Site 
Assessment (Delta, 2008). 



Aerially Deposited Lead Assessment Report 
West County Connectors Project 
March 30.2009 

The soil borings were advanced using direct-push technology to a maximum depth of 3.5 feet 
below grade (fbg). Direct-push borings utilize a 1.5-inch diameter hollow stem rod attached to a 
hydraulic and percussion drive-point unit with a closed piston sampler. Soil samples were collected 
inside acetate liners that are placed inside the rod. During direct-push operations, soil samples were 
collected at the following depths: 0.0-0.5 fbg, 1.0-1.5 fbg, and 2.0-2.5 fbg. At locations near 
proposed footings or foundations, an additional sample was collected fiom a depth of 3.0-3.5 fbg. 
Some locations were not accessible with the direct-push rig. At these locations, the soil borings 
were advanced with a hand auger and the samples were placed in 4-ounce glass jars. Soil borings 
along the S B W S  easement were advanced using a hand auger due to the presence of two 
underground gas transmission lines. soil borings in the dead ice plant area and suspected fuel spill 
area were also advanced with a hand auger. 

The samples were used for laboratory analysis and soil description. The borings were backfilled 
with native soil and bentonite chips. 

3.2 SAMPLE HANDLING 

Upon retrieval of the direct-push sampling equipment fiom the ground, the acetate liner 
containing soil fiom the target interval was removed fiom the core barrel. The liner was then cut 
into sections corresponding to the sample intervals listed in section 3.1, sealed with Teflon 
sheeting and capped. Each sample was labeled with the boring number, sample depth, and date 
and time of collection. After the samples were labeled and documented on the chain of custody 
record, they were placed in a cooler during transport to a state-certified laboratory for analysis. 
Soil samples collected with a hand auger were placed in 4-ounce glass jars and labeled with the 
boring number, sample depth, and date and time of collection. 

Chain of custody protocol was followed for all soil samples. The chain of custody form(s) 
accompanied the samples fiom the sampling locality to the laboratory, providing a continuous 
record of possession prior to analysis. 

Additional sample documentation included daily field logs and site photographs. Photographs are 
included in Appendix E. 

3.3 DECONTAMINATION 

Soil sampling equipment was decontaminated prior to advancement at each location by brush 
scrubbing in a detergent and potable water solution and rinsing twice in clean potable water to 
avoid cross-contamination between borings. Equipment rinseate blanks were collected daily to 
veriQ that contamination was not being introduced to the samples fiom the sampling equipment. 

3.4 DISPOSAL 

Excess soil generated during sampling activities was used to backfill the boreholes. 
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Fluids generated during equipment decontamination activities were stored in a Department of 
Transportation (DOT)-approved drurn and transported to the TRC Santa Fe Springs office for 
temporary storage and subsequent disposal. A copy of the manifest is provided in Appendix F. 

4.0 LABORATORY ANALYSIS 

4.1 SOIL SAMPLE ANALYSIS 

Soil samples were submitted to Advanced Technology Laboratories, a state-certified laboratory, and 
analyzed for the following: 

e Total lead using EPA Method 601 0B; 

e STLC lead (if total lead results were >50 milligrams per kilogram [ m a g ]  and 
<1,000 m a g ) ;  

e TCLP lead (if STLC lead results were >5 milligrams per liter (mg/L) andfor total 
lead was >1,000 mg/kg); 

e STLCIDI-Water Lead (on any sample >350 m a g  and <3,397 m a g  total lead); 

e pH using EPA Method 9040 (on 10% of the samples). 

Results of laboratory analysis of soil samples for lead are listed in Table 1. Copies of the official 
laboratory reports and chain of custody records for soil are provided on compact disc in Appendix 
D. 

Soil samples collected in the suspected fuel spill area were analyzed for the following: 

e Total petroleum hydrocarbons as gasoline (TPH-G) and total TPH by EPA Method 
801 5M; 

e Benzene, toluene, ethylbenzene, total xylenes (BTEX) and oxygenates by EPA 
Method 8260B; 

Results of laboratory analysis of soil samples from the suspected fuel spill area are listed in Table 
2. Copies of the official laboratory reports aqd chain of custody records are provided on compact 
disc in Appendix D. 

Soil samples collected in the dead ice plant area were analyzed for the following: 

e TPH-G by EPA Method 8015M; 

e BTEX by EPA Method 802 1 ; 

e Volatile organic compounds (VOCs) by EPA Method 8260B; 
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e Semi-volatile organic compounds (SVOCs) by EPA Method 8270C; 

e Pesticides by EPA Method 8 141A; and 

e Herbicides by EPA Method 8 1 5 1A. 

Results of laboratory analysis of soil samples fiom the dead ice plant area are listed in Tables 3a 
and 3b. Copies of the oEcial laboratory reports and chain of custody records are provided on 
compact disc in Appendix D. 

In addition to the lead analyses listed above, soil samples collected along the SBNWS easement 
were analyzed for the following: . 

e Pesticides by EPA Method 808 1A and 8 141A, 

e Herbicides by EPA Method 8 1 5 1A; and 

e Arsenic by EPA Method 60 1 0B. 

Results of laboratory analysis of soil samples from the SBNWS easement are listed in Table 4. 
Copies of the official laboratory reports and chain of custody records are provided on compact disc 
in Appendix D. 

4.2 QUALITY CONTROL SAMPLES 

Quality Assurance/Quality Control (QNQC) samples were collected or prepared to assist in 
determining data reliability. These QNQC samples included field duplicates, equipment rinseate 
blanks, and laboratory QNQC samples (for matrix spike [MS] and matrix spike duplicates 
[MSDs]). QNQC samples were collected using the same procedures as the collection of the target 
sample. 

Field Duplicates. The field duplicate is an independent soil sample collected as close as possible 
to the original sample fiom the same source and is used to document sampling precision. Field 
duplicates were labeled and packaged in the same manner as other samples so that the laboratory 
cannot distinguish between samples and duplicates. Each duplicate was taken using the same 
sampling and preservation method as the standard samples. Field duplicate samples were collected 
at a frequency of 10 percent. Laboratory results fiom the duplicate samples are provided in Table 1. 

Equipment Rinseate Blanks. Equipment rinseate blanks were collected to verify that 
contamination was not introduced to samples fiom the sampling equipment. They were prepared 
by pouring distilled water over the cleaned sampling equipment and into the sample containers. 
Equipment rinseate blanks were prepared and labeled in the same manner as the field samples. One 
equipment rinseate blank was collected per day by each field team. 
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Laboratory QAIQC Samples. Laboratory QAIQC samples were prepared by the laboratory to 
perform MS and MSD analyses. An MS is an aliquot of a sample spiked with a known 
concentration of target analyte(s) and provides a measure of the method accuracy. The MSD is a 
laboratory split sample of the MS and is used to determine the precision of the method. 

5.0 STATISTICAL DATA EVALUATION 

This section provides an overview of the statistical evaluation methods, data correlation, and results 
of the statistical evaluation performed on the samples analyzed as a component of this investigation. 
All soil samples were analyzed for total lead concentration. In addition, a subset of paired sample 
data were also analyzed for soluble lead via the Waste Extraction Test Procedure using Citric Acid 
(STLC W T ) ,  Toxicity Characteristic Leaching Procedure (TCLP), and Modified W T  using 
deionized water as an extractant (STLC WET-DI). The statistical evaluation was performed using 
samples £iom locations B-1N to B-163N collected in April 2008. Subsequent samples collected in 
August and September 2008 were not included in the evaluation as the purpose of these was mainly 
to fill in data gaps. An overview of the number of soil samples analyzed for lead by these various 
techniques is provided below: 

5.1 STATISTICAL EVALUATION METHODS 

Analytical Method 

Total Lead (EPA Method 60 10B) 

Lead (STLC WET) 

Lead (TCLP) 

Lead (Modified WET-DI) 

PH 

The analytical results of soil samples collected fiom direct-push soil borings advanced along the 
study area of 1-405 were evaluated statistically in accordance with Caltrans Aerially Deposited Lead 
Guidance (Caltrans, 2007). The analytical results of the soil sampling are summarized in Table 
C-1. Charts 1 through 7 in Appendix C include raw data and histograms depicting various raw data 
and data subsets that were considered for this analysis. 

Number of Samples Analyzed 
662 

(including 63 field duplicates) 

145 

130 

72 

64 

In general, the statistical methods applied to the lead data set were intended to determine the general 
statistical distribution of the data and to evaluate whether the correlation between total and soluble 

Notes: 
All STLC WET, TCLP, and STLC WET-DI performed on "paired" samples 
(i.e., samples also analyzed for total lead). 
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concentrations of lead is acceptable according to Caltrans guidance. Descriptive andlor analytical 
statistical methods were derived for the entire population of soil samples and for various 
subpopulations of soil samples by depth (e.g., 0 to 0.5 fbg, 1 to 1.5 fbg, 2 to 2.5 fbg, and 3 to 3.5 
fbg). In addition, data were also evaluated to determine the correlation between total and soluble 
lead, as described in Section 5.2. 

Upper confidence levels (UCL) of the true mean values for the data were calculated. The UCL 
values were derived from the Environmental Protection Agency @PA) statistical program, 
ProUCL, version 3.0). The UCL method for each data set was based on the underlying distribution 
of the data. The underlying distribution is performed in descending order by evaluating whether the 
data exhibit linear, gamma, lognormal, or non-parametric distributions at specified confidence 
intervals. Descriptive statistics, data distributions, and UCL values for lead analyses performed on 
the entire data set are provided in Table C-1. Table C-2 provides an overview of the descriptive 
statistics for soil samples as segregated by depth. 

5.2 DATA COmLATION 

The subset of soil samples that were analyzed for total and soluble lead fractions were subjected 
to correlation and regression analysis. This analysis is performed to evaluate the validity and 
predictive power of total and soluble lead concentrations. The data used excluded soil samples 
that did not contain detected concentrations of lead via the STLC method. Additionally, 
duplicate soil samples were excluded from the correlation and regression analysis if the original 
sample was also analyzed for both total and soluble lead. This approach is intended to eliminate 
bias that may be introduced by the use of a surrogate concentration for non-detect values that 
could alter the relationship between total and soluble lead concentrations. A total of 45 paired 
samples were retained for determination of correlation coefficient and regression analysis for 
total and soluble lead (STLC WET). The results of the Total to STLC WET analysis are located 
in Table C-3. A total of 72 soil samples were analyzed for total lead and soluble lead using 
deionized water (STLC WET-DI) and only 43 samples contained detectable concentrations of 
soluble lead. A regression and correlation analysis was also conducted to determine the 
predictive nature of total lead to estimate soluble lead (STLC WET-DI) concentrations for 
locations which samples were not collected and analyzed. The results of the Total to 
STLC WET-DI analysis are located in Table C-4. 

A correlation coefficient (R') of 0.8 or greater between total lead and soluble lead suggests a 
moderate to strong positive relationship between total and soluble lead concentrations. The 
calculated standard deviation values for total lead (Y) and soluble lead (X) used to calculate the 
correlation coefficient is 431.53 and 47.53, respectively. The correlation coefficient for data 
included in this analysis is 0.762. The value does not meet the criteria for strong positive 
relationship, but does suggest a low to moderate positive relationship. Similarly, the R' value for 
the relationship between total and soluble lead using deionized water (STLC WET-DI) is 0.338. 
This value indicates a very weak positive relationship and cannot be used to infer soluble lead 
(STLC WET-DI) concentrations. 
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The regression analysis presented in Table C-3 consists of a graph of paired total and soluble lead 
concentrations. The regression analysis was performed using a least square, best fit plot of the 
data. The calculated slopelintercept of the line is for the data using a least square method to 
estimate a straight line is y = 7 . 9 4 1 ~  + 56.342. The regression analysis presented in Table C-4 
indicate a set of data points with low positive correlation and generated a line equation of 
y = 48.198~ + 394.83. 

5.3 STATISTICAL EVALUATION 

Soil samples were grouped and segregated by depth and statistical analysis were performed on 
the total and segregated data sets. Soil samples collected during this investigation were generally 
collected at depths of 0 to 0.5 fbg, 1.0 to 1.5 fbg, 2.0 to 2.5 fbg, and 3.0 to 3.5 fbg. The 3.0 to 3.5 
fbg samples were collected in areas near proposed footings or foundations. 

Total lead was detected at a concentration in excess of 50 mgkg in 145 soil samples and was 
further analyzed for soluble lead by STLC WET, TCLP, and/or STLC mT-DI .  A summary of 
soil analytical test results is located on Table C-1. Total detected lead concentrations ranged 
between 3.0 to 2,200 mgikg. Soluble lead by STLC WET using citric acid ranged between less 
than 1 to 230 mg/L. Soluble lead by TCLP and STLC WET-DI yielded very similar results with 
minimum detectable lead concentration at 0.27 and 0.26 mg/L and maximum detectable lead 
concentration at 30 and 38 mg/L, respectively. 

Statistical analyses were performed for each segregated sampling depth levels to determine the 
upper confidence intervals of the mean for total and soluble lead concentrations. Four segregated 
layers were considered for these analyses: 0 to 0.5 fbg, 1.0 to 1.5 fbg, 2.0 to 2.5 fbg, and 3.0 to 
3.5 fbg. An overview of the statistical analyses for the segregated layers is provided in Table C- 
2. 

For the layer between 0 and 0.5 fbg, the upper 80% and 95% confidence intervals for the 
population for total lead are 265.86 and 519.60 mgikg, respectively. These values are based on a 
non-parametric data distribution and the values were calculated using the Chebyshev 80% and 
95% (mean, SD) UCL. For soluble lead (STLC WET), the upper 80% and 95% confidence 
interval values are 63.28 and 92.27 mg/L, respectively. The data for TCLP was lognormal and 
used a 95% H-UCL value. The STLC WET-DI data was also non-parametric. 

Statistical analysis of the soil samples obtained fiom the layer between 1.0 and 1.5 fbg yields 
upper 80% and 95% confidence intervals for total lead of 82.12 and 135.02 mgikg, respectively. 
These total lead values are based on a non-parametric data distribution and the values were 
calculated using the Chebyshev 80% and 95% (mean, SD) UCL. For soluble lead (STLC WET), 
the upper 95% confidence interval values were based on lognormal distribution in this interval is 
39.69. The 80% confidence interval could not be determined with the soluble lead data set. Both 
TCLP and STLC WET-DI were garnma distributed. 
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Upper 80% and 95% confidence intervals total lead within the 2.0 and 2.5 fbg layer are 38.79 and 
61.05 mgkg, respectively. The total lead values are based on a non-parametric data distribution 
and the values were calculated using the Chebyshev 80% and 95% (mean, SD) UCL. For soluble 
lead (STLC WET), the upper 80% and 95% confidence interval values were based on lognormal 
distribution are 34.14 and 52.41 mgL, respectively. The TCLP data was non parametric and the 
STLC WET-DI date was gamrna distributed. 

In the last layer, ranging between 3.0 and 3.5 fbg, the upper 80% and 95% confidence intervals 
total lead are 53.20 and 108.45, respectively. The total lead values are based on a non-parametric 
data distribution and the values were calculated using the Chebyshev 80% and 95% (mean, SD) 
UCL. For soluble lead (STLC), the upper 95% confidence interval values were based on gamrna 
distribution is 19.53 mgkg. The 80% confidence interval could not be determined with the data 
set. The TCLP and STLC WET-DI were non-parametric using Modified -t values. 

Presented in Appendix C on Charts 1-6 are histograms of lead concentrations based on the 
frequency of the concentrations distribution. High frequency of total lead concentration below 
50 mgkg indicates that additional extraction studies for most soil samples collect were not 
necessary. The histogram for soluble lead samples indicates approximately 50% occurrences of 
lead concentration are between 5 and 50 mgL. 

The results of the statistical analysis indicate that the soil along this portion of the proposed 
project does contain concentrations of total or soluble lead that would be subject to regulation 
under CCR Title 2 guidelines. The analytical results for soluble lead via deionized water 
extraction (STLC VirlET-DI) indicate that selected segments of soil along the investigation area 
have significant potential for dissolution or migration from the parent soil. The distribution of 
total lead detected in the soil profile is consistent with aerially deposited lead, based on the 
cumulative probability distribution for total lead, located in Chart 7. Relatively high 
concentrations of total lead observed from the surface levels through the 3.0 fbg soil interface 
indicate presence of soluble lead also has potential for dissolution and possible migration lower 
in depth. 

Soil management considerations were analyzed using confidence intervals for areas identified 
with potential soil classifications of 2-2 and 2-3 according to Caltrans soil classification and 
variance reuse policy. Soils classified as 2-2 require disposal as California hazardous waste 
when transported offsite for disposal. Soils classified as 2-3 require disposal as a Resource 
Conservation and Recovery Act (RCRA) hazardous waste at an offsite permitted hazardous 
waste disposal facility. The confidence intervals depict a method to analyze the depth of soil to 
remove. Groups 1-3 are based on the proximity of the locations with each other, and Groups 4 
and 5 are 2-3 and 2-2 soils, respectively, in localized areas. Figures 1-5 in Appendix C are the 
corresponding block diagrams used to predict the concentration of total and soluble lead fraction 
according to depth. The confidence interval analysis and anticipated construction site constraints 
were used to determine that the soil classifications would be assigned based on the lead 
concentration found at each depth within each soil boring. In addition, it was determined that 
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only 2-3 classified soil would be required to be shipped offsite and all other impacted soil could 
be reused onsite in accordance with the variance policy. 

6.0 FINDINGS 

6.1 TOTAL LEAD 

A total of 923 samples were analyzed for total lead by EPA Method 6010B. Concentrations 
ranged fiom non-detect to 2,200 mgkg. There were 214 samples that exceeded 50 mgikg. 

6.2 STLCLEAD 

A total of 232 samples were analyzed for soluble lead using the Cal WET method (STLC). The 
samples that exceeded 50 mgkg for total lead were analyzed by this method. Concentrations 
ranged fiom non-detect to 230 mg/L. 

6.3 STLC DI WATER LEAD 

A total of 88 samples were analyzed for soluble lead using the modified Cal WET method with 
deionized water. Concentrations ranged fiom non-detect to 3 8 mg/L. 

6.4 TCLPLEAD 

A total of 1'78 samples were analyzed for soluble lead using the TCLP. Concentrations ranged fiom 
non-detect to 30 mg/L. 

A total of 64 samples were analyzed for pH using EPA Method 9040. The values for pH ranged 
fiom 6.49 to 8.62. 

6.6 SUSPECTED FUEL SPILL AREA 

TPH was detected in all five borings (B-188N to B-192N) advanced in this area at concentrations 
ranging fiom 10 to 4,300 mg/kg. The maximum concentration was detected in Boring B-188N at a 
depth of 4.5 to 5.0 fbg. The hydrocarbons detected in this sample were in the C18 to C40 range 
which is indicative of a heavier end fuel. This same range was observed in the other samples. No 
TPH-G, BTEX compounds or oxygenates were detected in any of the samples collected in this area. 
See Figure 3 1 for sample locations and Table 2 for a summary of laboratory analyses. 
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6.7 DEAD ICE PLANT AREA 

With the exception of metals, no chemicals of concern were identified in the samples collected in 
the dead ice plant area (Borings B-175N to B-179N). Metals concentrations were compared to 
industrial preliminary remediation goals (PRGs). The only compound to exceed an industrial PRG 
was arsenic. Arsenic was detected in every soil sample collected in this area with concentrations 
ranging from 2.7 to 10 mglkg. Lead results were compared to the residential PRG as there is no 
industrial PRG. One sample (B-179N @ 2-2.5 ft.) exceeded the residential PRG for lead (400 
mgkg) with a concentration of 430 mgkg. See Figure 32 for sample locations and Tables 3a and 
3b for a summary of laboratory analyses. 

6.8 SEAL BEACH NAVAL WEAPONS STATION EASEhlENT 

Arsenic was detected in every soil sample collected along the SBNWS with concentrations ranging 
from 1.6 to 9.2 m@g. The industriaPRG for arsenic is 1.6 mgkg. See Figures 7 to 14 for 
SBNWS sample locations and Table 4 for a summary of laboratory analyses. 

Organochlorine pesticides were analyzed for in surface soils along the SBNWS. The compound 
4,4'-DDD was detected in all but two samples with a maximum concentration of 47 ygkg which is 
below the industrial PRG of 7,200 &kg .  The compound 4,4'-DDE was detected in every sample 
with a maximum concentration of 270 yglkg which is below the industrial PRG of 5,100 ygkg. 
The compound 4,4'-DDT was detected in every sample with a maximum concentration of 180 
ygkg which is below the industrial PRG of 7,000 ygkg. 

Alpha-chlordane was detected in two sdace  soil samples at 1.3 and 15 pgkg. Chlordane and 
gamma-chlordane were detected in four samples at a maximum concentration of 93 and 17 ygkg 
respectively. Of these three compounds, only chlordane has a PRG and the level is 6,500 yglkg. 

Organophosphorous pesticides were also analyzed in soil samples collected along the SBNWS. No 
compounds were detected above laboratory detection levels. 

The only herbicide detected was pentachlorophenol at a maximum concentration of 73 yglkg which 
is below the industrial PRG of 9,000 ygkg. 

7.0 CONCLUSIONS 

7.1 ADL SAMPLING 

Soil sampling for ADL was conducted along an approximately 4.8-mile section of freeway 
encompassing portions of SR-22, 1-405 and 1-605. A statistical evaluation of the data was 
perforrned. Based on this evaluation, each soil sample was classified according to the C a l m s  soil 
classification table. A soil classification was assigned to each depth at a sample location. The 
following provides a s m a r y  of the classifications assigned to sampling locations in the study 
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area. These classifications are presented in Appendix C, Tables C-6 through C-9, and the affected 
areas are presented graphically on Figures 3 through 29. 

e Unrestricted use: Two hundred and six-(206) sample locations were classified for 
unrestricted use. 

e Y-1: One hundred and three (103) sample location depths were classified as Y-1 for 
onsite reuse if covered with one foot of non-hazardous soil. 

e Y-2: Twenty-one (21) sample location depths were classified as Y-2 for onsite reuse if 
covered with a pavement structure. 

e 2-3: Twenty-two (22) sample locations were classified as 2-3 requiring offsite disposal 
as a RCRA hazardous waste. 

7.2 SUSPECTED FUEL SPILL AREA 

Soil sampling was conducted to investigate a possible fuel spill along the northbound 1-405 
shoulder just south of 1-605. TPH was detected in 12 out of 15 soil samples collected indicating 
that a petroleum release did occur in this area. The TPH concentrations detected are above the Los 
Angeles Regional Water Quality Control Board FARWQCB) soil screening levels. Groundwater 
in this area is anticipated to be relatively shallow (<20 fbg) based on nearby petroleum release cases 
in GeoTracker. 

7.3 DEAD ICE PLANT AREA 

Arsenic and lead were found at concentrations above their respective PRGs. No other chemicals of 
concern were identified above laboratory detections levels. Arsenic is a naturally occurring metal 
and the concentrations of arsenic detected in this area are within the range of concentrations 
found in soil in the western United States (United States Geologic Survey, 1984). Only one out 
of 15 soil samples was found to exceed the residential PRG for lead at a concentration of 430 
rnglkg at a depth of 2.0 to 2.5 fbg. The planned use for this area is a fieeway on-ramp and will be 
so for the foreseeable future. 

It is unknown what caused the patches of ice plants in this area to die, however, the cause does not 
appear related to an unauthorized release or disposal of chemicals sampled for during this 
investigation. 

7.4 SEAL BEACH NAVAL WEAPONS STATION EASEMENT 

Arsenic was found to exceed the industrial PRG (1.6 rngkg) in all samples collected along the 
SBNWS easement. However, arsenic is a naturally occurring metal and the concentrations 
detected in this area are within the range of concentrations found in soil in the western United 
States (United States Geologic Survey, 1984). 
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Organochlorine pesticides also were detected in soil samples collected along the SBNWS easement 
but at concentrations well below industrial PRGs. 

8.1 ADL 

During construction activities, the soil within the study area should be managed according to the 
Caltrans classification assigned herein. Refer to Figures 3 through 30 which show the affected 
areas and their corresponding classification. 

Soil samples should be taken to confm contaminated soil has been completely removed from 
areas requiring offsite disposal. In addition, soil for offsite disposal should be profiled prior to 
offsite transportation and a uniform hazardous waste manifest should accompany each load of 
soil to the disposal site. Inspections should be conducted to ensure soil requiring reuse onsite 
through the variance is managed appropriately and covered with the correct amount of inert 
material. 

8.2 SUSPECTED FUEL SPILL AREA 

Since LARWQCB soil screening levels were exceeded for TPH, and groundwater is anticipated 
to be relatively shallow (<20 fbg), additional soil sampling is recommended in this area to further 
assess the lateral and vertical extent of TPH concentrations detected during initial sampling. 

8.3 DEAD ICE PLANT AREA 

No additional assessment or remediation is recommended for this area. Lead impacted soil .in 
this area should be managed in accordance with the procedures for ADL impacted soil excavated 
during the construction activities. 

8.4 SEAL BEACH NAVAL WEAPONS STATION EASEMENT 

No additional assessment or remediation is recommended for this area. Lead impacted soil in 
this area should be managed in accordance with the procedures for ADL impacted soil excavated 
during the construction activities. The DDT concentrations found in the soil may exceed the 
acceptance criteria for local class III solid waste landfill facilities. Therefore, DDT impacted soil 
transported offsite for disposal may require disposal at a class I hazardous waste landfill. DDT 
impacted soil should be properly profiled and approved for disposal at an offsite landfill facility 
prior to transportation offsite to ensure that the landfill facility can accept the DDT impacted soil. 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mgL) (rngk) (mg/L) 

B-IN 0.0-0.5 4/23/08 120 13 1.1 
1.0-1.5 4/23/08 50 3.9 
2.0-2.5 4/23/08 NDC5.0 

B-2N 0.0-0.5 4/23/08 9.2 8.2 
1 .O-1.5 4/23/08 6.3 8.3 
2.0-2.5 4/23/08 ND<5.0 8.3 

B-3N 0.0-0.5 4/23/08 120 8.2 0.53 
1.0-1.5 4/23/08 83 7.2 0.50 
2.0-2.5 4/23/08 8.4 

B-4N 0.0-0.5 4/22/08 14 8.8 
1 .O-1.5 4/22/08 56 5.1 NDc0.25 8.3 
2.0-2.5 4/22/08 11 7.8 

B-5N 0.0-0.5 4/23/08 72 5.3 0.57 
1.0-1.5 4/23/08 5.1 
2.0-2.5 4/23/08 14 

B-6N 0.0-0.5 4/23/08 300 36 0.81 NDc0.25 
1.0-1.5 4/23/08 8.6 
2.0-2.5 4/23/08 NDC5.0 

B-7N 0.0-0.5 4/21/08 24 9.1 
1.0-1.5 4/21/08 54 8.8 
2.0-2.5 4/21/08 9.3 8.7 

B-8N 0.0-0.5 4/21/08 19 
1.0-1.5 4/21/08 14 
2.0-2.5 4/21/08 10 

B-9N 0.0-0.5 4/21/08 21 
1.0-1.5 4/21/08 38 
2.0-2.5 4/21/08 44 

B-ION 0.0-0.5 4/21/08 57 
1.0-1.5 4/21/08 71 
2.0-2.5 4/21/08 8 1 

B-1 IN 0.0-0.5 4/21/08 24 
1.0-1.5 4/21/08 24 
2.0-2.5 4/21/08 6.3 

B-12N 0.0-0.5 4/21/08 43 
1.0-1.5 4/21/08 13 
2.0-2.5 4/21/08 7.0 

B-13N 0.0-0.5 4/21/08 210 24 1.5 
1.0-1.5 4/21/08 380 4 1 1.8 0.81 
2.0-2.5 - -- 

B-14N 0.0-0.5 4/21/08 NDC5.0 
1.0-1.5 4/21/08 ND<5.0 
2.0-2.5 4/21/08 5.6 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-15N 0.0-0.5 4/21/08 12 
1.0-1.5 4/21/08 NIX5.0 
2.0-2.5 4/21/08 6.6 

B-1 5NA 0.0-0.5 duplicate 13 
1 .O-1.5 duplicate NIX5.0 
2.0-2.5 duplicate NDc5.0 

B-16N 0.0-0.5 4/22/08 800 93 1.7 0.55 
1.0-1 :5 4/22/08 630 5 8 1.7 0.26 
2.0-2.5 4/22/08 3 80 41 4.3 0.30 

B-17N 0.0-0.5 4/22/08 900 67 7.3 0.28 
1.0-1.5 4/22/08 19 
2.0-2.5 4/22/08 9.4 
3.0-3.5 4/22/08 NIX5.0 

B-1 8N 0.0-0.5 4/22/08 440 59 2.4 5.8 
1.0-1.5 4/22/08 1600 210 1.7 ND<0.25 
2.0-2.5 4/22/08 7.9 
3.0-3.5 4/22/08 NDc5.0 

B-19N 0.0-0.5 4/22/08 1800 130 13 ND<0.25 
1.0-1.5 4/22/08 300 1.2 ND<0.25 
2.0-2.5 4/22/08 16 
3.0-3.5 4/22/08 NDc5.0 

B-20N 0.0-0.5 4/22/08 170 14 0.42 
1 .O-1.5 4/22/08 9.5 
2.0-2.5 4/22/08 160 0.32 
3.0-3.5 4/22/08 620 68 0.27 NDc0.25 

B-21N 0.0-0.5 4/22/08 850 95 5.9 ND<0.25 
1.0-1.5 4/22/08 93 3.5 
2.0-2.5 4/22/08 100 7.9 0.36 

B-22N 0.0-0.5 4/22/08 2200 210 3.8 NDc0.25 
1.0-1.5 4/22/08 150 13 NIX0.25 
2.0-2.5 4/22/08 5.7 

B-23N 0.0-0.5 4/22/08 360 120 3.2 NIX0.25 
1 .O-1.5 4/22/08 64 3.8 
2.0-2.5 4/22/08 28 

B-24N 0.0-0.5 4/22/08 100 8.0 0.46 
1 .O-1.5 4/22/08 48 
2.0-2.5 4/22/08 5.9 
3.0-3.5 4/22/08 NDc5.0 

B-24NA 0.0-0.5 duplicate 74 13 0.86 
1 .O-1.5 duplicate 31 
2.0-2.5 duplicate 26 
3.0-3.5 duplicate 19 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mg&) 

B-25N 0.0-0.5 4/22/08 1300 130 15 0.98 
1.0-1.5 4/22/08 2 1 
2.0-2.5 4/22/08 3 8 
3.0-3.5 4/22/08 19 1.3 

B-26N 0.0-0.5 4/22/08 1200 110 3.5 NIX0.25 
1 .O-1.5 4/22/08 60 6.9 0.45 
2.0-2.5 4/22/08 29 
3.0-3.5 4/22/08 30 1.3 

B-27N 0.0-0.5 4/22/08 1000 8 1 8.7 ND<O.25 
1 .O-1.5 4/22/08 22 
2.0-2.5 4/22/08 18 
3.0-3.5 4/22/08 ND4.0 

B-28N 0.0-0.5 4/22/08 600 27 0.93 ND<0.25 
1.0-1.5 4/22/08 34 
2.0-2.5 4/22/08 32 
3.0-3.5 4/22/08 9.0 

B-29N 0.0-0.5 4/22/08 89 8 1 7.2 
1 .O-1.5 4/22/08 37 
2.0-2.5 4/22/08 17 
3.0-3.5 4/22/08 210 

B-30N 0.0-0.5 4/23/08 230 
1 .O-1.5 4/23/08 45 
2.0-2.5 4/23/08 6 1 
3.0-3.5 4/23/08 19 

B-31N 0.0-0.5 4/23/08 730 
1.0-1.5 4/23/08 2 1 
2.0-2.5 4/23/08 4 1 
3.0-3.5 4/23/08 22 

B-32N 0.0-0.5 4/23/08 570 
1.0-1.5 4/23/08 18 
2.0-2.5 4/23/08 8.5 

B-33N 0.0-0.5 4/23/08 28 
1 .O-1.5 4/23/08 20 
2.0-2.5 4/23/08 21 

B-34N 0.0-0.5 4/23/08 110 
1.0-1.5 4/23/08 35 
2.0-2.5 4/23/08 45 

B-35N 0.0-0.5 4/23/08 48 
1.0-1.5 4/23/08 62 4.9 
2.0-2.5 4/23/08 5.5 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) ( m g w  

B-36N 0.0-0.5 4/29/08 2200 210 24 8.3 
1.0-1.5 4/29/08 350 44 5.0 1.8 
2.0-2.5 4/29/08 100 5.3 ND<0.25 ND<0.25 

B-36NA 0.0-0.5 duplicate 800 120 13 4.3 
1 .O-1.5 duplicate 420 32 1.7 1.9 
2.0-2.5 duplicate 290 25 4.6 1.3 

B-37N 0.0-0.5 4/23/08 8.4 
1.0-1.5 4/23/08 8.3 
2.0-2.5 4/23/08 13 

B-38N 0.0-0.5 4/23/08 10 
1.0-1.5 4/23/08 11 
2.0-2.5 4/23/08 7.2 

B-39N 0.0-0.5 4/28/08 70 6.1 0.42 8.7 
1.0-1.5 4/28/08 280 30 1.2 0.53 8.4 
2.0-2.5 4/28/08 84 4.2 8.4 
3.0-2.5 4/28/08 ND<5.0 8.5 

B40N 0.0-0.5 4/28/08 11 
1.0-1.5 4/28/08 35 
2.0-2.5 4/28/08 36 
3.0-2.5 4/28/08 30 2.0 

B 4 l N  0.0-0.5 4/24/08 370 36 5.7 1.1 
1 .O-1.5 4/24/08 11 
2.0-2.5 4/24/08 19 

B42N 0.0-0.5 4/24/08 58 5.6 0.34 
1.0-1.5 4/24/08 93 14 0.56 
2.0-2.5 4/24/08 280 48 2.3 3.0 

B42NA 0.0-0.5 duplicate 89 6.1 0.53 
1.0-1.5 duplicate 86 13 0.60 
2.0-2.5 duplicate 630 44 1.1 4.6 

B43N 0.0-0.5 4/23/08 12 
1.0-1.5 4/23/08 63 9.1 0.81 
2.0-2.5 4/23/08 62 6.0 0.65 

B44N 0.0-0.5 4/24/08 800 150 19 3.3 
1 .O-1.5 4/24/08 5 8 7.0 1.2 
2.0-2.5 4/24/08 560 130 8.0 4.4 

B45N 0.0-0.5 4/23/08 1800 230 30 38 
1 .O-1.5 4/23/08 790 63 1.2 7.6 
2.0-2.5 4/23/08 12 

B46N 0.0-0.5 4/24/08 370 26 1.9 ND<0.25 7.8 
1.0-1.5 4/24/08 26 8.0 
2.0-2.5 4/24/08 8 1 7.8 0.47 8.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) ( m g w  

B47N 0.0-0.5 4/24/08 38 
1 .O-1.5 4/24/08 83 70 5.5 2.2 
2.0-2.5 4/24/08 120 47 5.9 0.70 

B48N 0.0-0.5 4/29/08 5.4 
1 .O-1.5 4/29/08 15 
2.0-2.5 4/29/08 14 
3.0-3.5 4/29/08 13 

B49N 0.0-0.5 4/28/08 NW5.0 
1 .O-1.5 4/28/08 10 
2.0-2.5 - - 
3.0-3.5 - - 

B-50N 0.0-0.5 4/25/08 5.7 
1.0-1.5 4/25/08 11 
2.0-2.5 4/25/08 110 6.1 0.27 0.48 
3.0-3.5 4/25/08 6.9 

B-51N 0.0-0.5 4/28/08 8.0 
1.0-1.5 - - 
2.0-2.5 -- -- 

B-52N 0.0-0.5 4/29/08 7.7 
1.0-1.5 4/29/08 12 
2.0-2.5 4/29/08 16 
3.0-3.5 4/29/08 62 3.9 -0.25 ND<0.25 

B-53N 0.0-0.5 4/29/08 9.1 
1.0-1.5 4/29/08 6.0 
2.0-2.5 4/29/08 68 11 0.51 
3.0-3.5 4/29/08 43 2.2 

B-54N 0.0-0.5 4/24/08 230 26 1.3 
1 .O-1.5 4/24/08 180 2.8 6.3 1.6 
2.0-2.5 4/24/08 85 4.5 ND<0.25 0.64 
3.0-3.5 4/24/08 .30 3.9 

B-55N 0.0-0.5 4/29/08 ND4.0 
1 .O-1.5 4/29/08 12 
2.0-2.5 4/29/08 17 
3.0-3.5 4/29/08 18 

B-56N 0.0-0.5 4/29/08 10 
1.0-1.5 4/29/08 14 
2.0-2.5 4/29/08 8.4 
3.0-3.5 4/29/08 7.4 

B-57N 0.0-0.5 4/24/08 300 25 2.7 
1.0-1.5 4/24/08 6.1 
2.0-2.5 4/24/08 m 5 . 0  
3.0-3.5 4/24/08 ND4.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-58N 0.0-0.5 4/24/08 120 15 0.53 
1 .O-1.5 4/24/08 18 
2.0-2.5 4/24/08 NDe5.0 

B-59N 0.0-0.5 4/24/08 230 28 0.30 
1.0-1.5 4/24/08 37 
2.0-2.5 4/24/08 12 

B-60N 0.0-0.5 4/24/08 240 80 4.5 
1.0-1.5 4/24/08 ND<5.0 
1.5-2.0 4/24/08 6.2 

B-61N 0.0-0.5 4/25/08 83 2.5 
1.0-1.5 4/25/08 110 13 0.88 0.80 
2.0-2.5 4/25/08 19 

B-62N 0.0-0.5 4/25/08 14 
1.0-1.5 4/25/08 83 7.6 NlXO.25 NDe0.25 
2.0-2.4 4/25/08 ND<5.0 

B-62NA 0.0-0.5 duplicate 11 
1 .O-1.5 duplicate 12 
2.0-2.4 duplicate ND-4.0 

B-63N 0.0-0.5 4/25/08 1200 120 18 
1.0-1.5 4/25/08 5.2 
2.0-2.5 4/25/08 9.4 

B-64N 0.0-0.5 4/28/08 5.8 
1.0-1.5 4/28/08 ND4.0 
2.0-2.5 4/28/08 NDe5.0 

B-64NA 0.0-0.5 duplicate 10 
1 .O-1.5 duplicate 7.7 
2.0-2.5 duplicate 9.0 

, B-65N 0.0-0.5 4/29/08 38 8.0 
1.0-1.5 4/29/08 6.0 8.0 
2.0-2.5 4/29/08 5.9 8.0 
3.0-3.5 4/29/08 6.3 8.1 

B-66N 0.0-0.5 4/29/08 450 44 7.9 0.57 
1.0-1.5 4/29/08 180 15 0.90 NDeO.25 
2.0-2.5 4/29/08 17 
3.0-3.5 4/29/08 ND<5.0 

B-67N 0.0-0.5 4/29/08 67 5.5 0.34 
1.0-1.5 4/29/08 5.1 
2.0-2.5 4/29/08 NDe5.0 
3.0-3.5 4/29/08 ND<5.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-68N 0.0-0.5 4/29/08 56 3.7 
1.0-1.5 4/29/08 7.4 
2.0-2.5 4/29/08 6.8 
3.0-3.5 4/29/08 6.1 

B-69N 0.0-0.5 4/25/08 6.2 
1.0-1.5 4/25/08 19 
2.0-2.5 4/25/08 6.3 
3.0-3.5 4/25/08 5.2 

B-70N 0.0-0.5 4/25/08 NDc5.0 
1.0-1.5 4/25/08 66 9.0 2.8 0.33 
2.0-2.5 4/25/08 W 5 . 0  
3.0-3.5 4/25/08 6.3 

B-71N 0.0-0.5 4/24/08 5.4 
1.0-1.5 4/24/08 18 
2.0-2.5 4/25/08 W 5 . 0  
3.0-3.5 4/25/08 5.6 

B-71NA 0.0-0.5 duplicate W 5 . 0  8.8 
1.0-1.5 duplicate 100 15 ND~0.25 7.5 
2.0-2.5 duplicate NDc5.0 7.9 
3.0-3.5 duplicate NDc5.0 8.3 

B-72N 0.0-0.5 4/28/08 93 5.2 0.43 
1.0-1.5 4/28/08 W 5 . 0  
2.0-2.5 4/28/08 NDc5.0 
3.0-3.5 4/28/08 NDc5.0 

B-73N 0.0-0.5 4/29/08 44 
1 .O-1.5 4/29/08 NDC5.0 
2.0-2.5 4/29/08 W 5 . 0  
3.0-3.5 4/29/08 5.7 

B-74N 0.0-0.5 4/29/08 43 
1.0-1.5 4/29/08 NDc5.0 
2.0-2.5 4/29/08 NDC5.0 
3.0-3.5 4/29/08 5.4 

B-75N 0.0-0.5 4/29/08 34 
1.0-1.5 4/29/08 18 
2.0-2.5 4/29/08 NDC5.0 
3.0-3.5 4/29/08 NDC5.0 

B-76N 0.0-0.5 4/29/08 NDc5.0 
1.0-1.5 4/29/08 5.1 
2.0-2.5 4/29/08 9.9 
3.0-3.5 4/29/08 19 W 0 . 2 5  NDC0.25 NDcO.25 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) ( W L )  

B-77N 0.0-0.5 4/29/08 260 23 1.8 1.9 
1.0-1.5 4/29/08 17 
2.0-2.5 4/29/08 5.3 
3.0-3.5 4/29/08 W 5 . 0  

B-78N 0.0-0.5 4/29/08 W 5 . 0  
1.0-1.5 4/29/08 6.3 
2.0-2.5 4/29/08 NDc5.0 
3.0-3.5 4/29/08 47 W 0 . 2 5  ND<0.25 W 0 . 2 5  

B-79N 0.0-0.5 4/29/08 10 
1.0-1.5 4/29/08 35 
2.0-2.5 4/29/08 250 ND<0.25 0.36 NDC0.25 
3.0-3.5 4/29/08 m 5 . 0  

B-80N 0.0-0.5 4/28/08 W 5 . 0  
1.0-1.5 4/28/08 W 5 . 0  
2.0-2.5 4/28/08 ND<5.0 
3.0-3.5 4/28/08 ND<5.0 

B-81s 0.0-0.5 4/21/08 740 80 3.8 0.80 7.1 
1.0-1.5 4/21/08 18 7.7 
2.0-2.5 4/21/08 NDc5.0 8.2 
3.0-3.5 4/21/08 5.2 8.1 

B-82s 0.0-0.5 4/21/08 W 5 . 0  
1.0-1.5 4/21/08 W 5 . 0  
2.0-2.5 4/21/08 W 5 . 0  
3.0-3.5 4/21/08 W 5 . 0  

B-83s 0.0-0.5 4/21/08 W 5 . 0  
1.0-1.5 4/21/08 W 5 . 0  
2.0-2.5 4/21/08 ND<5.0 
3.0-3.5 4/21/08 W 5 . 0  

B-84s 0.0-0.5 4/21/08 W 5 . 0  
1.0-1.5 4/21/08 ND<5.0 
2.0-2.5 4/21/08 W 5 . 0  
3.0-3.5 4/21/08 ND<5.0 

B-85s 0.0-0.5 4/21/08 W 5 . 0  
1.0-1.5 4/21/08 W 5 . 0  
2.0-2.5 4/21/08 m 5 . 0  
3.0-3.5 4/21/08 W 5 . 0  

B-86s 0.0-0.5 4/21/08 NDC5.0 
1.0-1.5 4/21/08 NDc5.0 
2.0-2.5 4/21/08 W 5 . 0  
3.0-3.5 4/21/08 5.8 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-87s 0.0-0.5 4/21/08 16 
1.0-1.5 4/21/08 W 5 . 0  
2.0-2.5 4/21/08 NDc5.0 
3.0-3.5 4/21/08 NDc5.0 

B-87SA 0.0-0.5 duplicate 5.1 
1.0-1.5 duplicate NDc5.0 
2.0-2.5 duplicate ND4.0 
3.0-3.5 duplicate W 5 . 0  

B-88s 0.0-0.5 4/21/08 7.4 
1.0-1.5 4/21/08 W 5 . 0  
2.0-2.5 4/21/08 W 5 . 0  
3.0-3.5 4/21/08 5.0 

B-89s 0.0-0.5 4/21/08 NDc5.0 
1.0-1.5 4/21/08 NDc5.0 
2.0-2.5 4/21/08 NDc5.0 
3.0-3.5 4/21/08 NDc5.0 

B-90s 0.0-0.5 4/21/08 NDc5.0 
1.0-1.5 4/21/08 NDc5.0 
2.0-2.5 4/21/08 5.2 
3.0-3.5 4/21/08 NDe5.0 

B-91s 0.0-0.5 4/22/08 NDc5.0 
1.0-1.5 4/22/08 5.7 
2.0-2.5 4/22/08 NDc5.0 
3.0-3.5 4/22/08 NDc5.0 

B-91SA 0.0-0.5 duplicate 5.3 
1 .O-1.5 duplicate 5.1 
2.0-2.5 duplicate 5.8 
3.0-3.5 duplicate NDe5.0 

B-92s 0.0-0.5 4/22/08 NDe5.0 
1 .O-1.5 4/22/08 NDc5.0 
2.0-2.5 4/22/08 NDc5.0 
3.0-3.5 4/22/08 NDc5.0 

B-93s 0.0-0.5 4/22/08 7.0 
1.0-1.5 4/22/08 NDc5.0 
2.0-2.5 4/22/08 NDc5.0 
3.0-3.5 4/22/08 NDc5.0 

B-94s 0.0-0.5 4/22/08 84 13 W 0 . 2 5  8.6 
1.0-1.5 4/22/08 140 1.7 NDc0.25 8.0 
2.0-2.5 4/22/08 19 8.2 
3.0-3.5 4/22/08 7.8 0.37 NDe0.25 0.29 7.9 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mgL) (mgL) (mgb) 

B-94s-2 0.0-0.5 4/22/08 W 5 . 0  
1.0-1.5 4/22/08 W 5 . 0  
2.0-2.5 4/22/08 W 5 . 0  
3.0-3.5 4/22/08 NDc5.0 

B-95s 0.0-0.5 4/22/08 W 5 . 0  
1 .O-1.5 4/22/08 NDc5.0 
2.0-2.5 4/22/08 NDc5.0 
3.0-3.5 4/22/08 ND4.0 

B-96s 0.0-0.5 4/22/08 560 49 1.2 2.6 
1.0-1.5 4/22/08 330 32 3.1 1.6 
2.0-2.5 4/22/08 ND<5.0 
3.0-3.5 4/22/08 140 NDcO.25 NDc0.25 NDc0.25 

B-97s 0.0-0.5 4/22/08 NDc5.0 
1 .O-1.5 4/22/08 64 W 0 . 2 5  
2.0-2.5 4/22/08 m 5 . 0  
3.0-3.5 4/22/08 NDc5.0 

B-98s 0.0-0.5 4/22/08 6.8 
1.0-1.5 4/22/08 5.2 
2.0-2.5 4/22/08 6.4 
3.0-3.5 4/22/08 5.0 

B-99s 0.0-0.5 4/22/08 ND4.0 
1.0-1.5 4/22/08 W 5 . 0  
2.0-2.5 4/22/08 ND4.0 
3.0-3.5 4/22/08 NDc5.0 

B-102s 0.0-0.5 4/23/08 190 20 0.66 
1.0-1.5 4/23/08 100 7.1 0.38 
2.0-2.5 4/23/08 NDc5.0 
3.0-3.5 4/23/08 W 5 . 0  

B-102SA 0.0-0.5 duplicate 100 13 0.75 
1 .O-1.5 duplicate 64 2.6 
2.0-2.5 duplicate W 5  .O 
3.0-3.5 duplicate NDc5.0 

B-103s 0.0-0.5 4/23/08 NDc5.0 8.3 
1.0-1.5 4/23/08 5.1 8.4 
2.0-2.5 4/23/08 8.6 8.4 
3.0-3.5 4/23/08 NDc5.0 8.8 

B-104s 0.0-0.5 4/25/08 7.8 
1.0-1.5 4/25/08 W 5 . 0  
2.0-2.5 4/25/08 ND4.0 
3.0-3.5 4/25/08 W 5 . 0  
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-105s 0.0-0.5 4/23/08 W 5 . 0  
1.0-1.5 4/23/08 m 5 . 0  
2.0-2.5 4/23/08 m 5 . 0  
3.0-3.5 4/23/08 17 

B-106s 0.0-0.5 4/23/08 ND4.0 
1.0-1.5 4/23/08 ND4.0 
2.0-2.5 4/23/08 7.1 
3.0-3.5 4/23/08 ND<5.0 

B-107s 0.0-0.5 4/23/08 5.3 
1.0-1.5 4/23/08 NIk5.0 
2.0-2.5 4/23/08 NIk5.0 
3.0-3.5 4/23/08 6.6 

B-108s 0.0-0.5 4/23/08 ND<5.0 
1.0-1.5 4/23/08 ND<5.0 
2.0-2.5 4/23/08 9.9 
3.0-3.5 4/23/08 ND<5.0 

B-109s 0.0-0.5 4/23/08 31 
1.0-1.5 4/23/08 29 
2.0-2.5 4/23/08 50 
3.0-3.5 4/23/08 15 

B-110s 0.0-0.5 4/23/08 23 
1.0-1.5 4/23/08 m 5 . 0  
2.0-2.5 4/23/08 5.3 
3.0-3.5 4/23/08 ND4.0 

B-I 11s 0.0-0.5 4/23/08 14 
1 .O-1.5 4/23/08 9.1 
2.0-2.5 4/23/08 6.3 
3.0-3.5 4/23/08 5.1 

B-112s 0.0-0.5 4/24/08 12 8.2 
1.0-1.5 4/24/08 13 7.9 
2.0-2.5 4/24/08 31 8.1 
3.0-3.5 4/24/08 6.5 8.0 

B-112SA 0.0-0.5 duplicate 9.5 
1.0-1.5 duplicate 15 
2.0-2.5 duplicate 17 
3 .O-3.5 duplicate 7.7 

B-113s 0.0-0.5 4/23/08 120 7.0 0.33 
1.0-1.5 4/23/08 NDc5.0 
2.0-2.5 4/23/08 7.2 
3.0-3.5 4/23/08 5.8 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-114s 0.0-0.5 4/23/08 ND<5.0 
1.0-1.5 4/23/08 NDc5.0 
2.0-2.5 4/23/08 11 
3.0-3.5 4/23/08 5.5 

B-115s 0.0-0.5 4/23/08 34 
1.0-1.5 4/23/08 32 
2.0-2.5 4/23/08 5.2 
3.0-3.5 4/23/08 6.5 

B-116s 0.0-0.5 4/23/08 43 
1.0-1.5 4/23/08 130 11 0.63 
2.0-2.5 4/23/08 78 6.3 W 0 . 2 5  0.26 
3.0-3.5 4/23/08 ND<5.0 

B-117s 0.0-0.5 4/23/08 4 1 
1 .O-1.5 4/23/08 14 
2.0-2.5 4/23/08 6.9 
3.0-3.5 4/23/08 7.0 

B-118s 0.0-0.5 4/23/08 27 
1 .O-1.5 4/23/08 NDc5.0 
2.0-2.5 4/23/08 6.0 
3.0-3.5 4/23/08 ND<5.0 

B-119s 0.0-0.5 4/23/08 17 
1.0-1.5 4/23/08 NDc5.0 
2.0-2.5 4/23/08 9.6 
3.0-3.5 4/23/08 7.2 

B-120s 0.0-0.5 4/24/08 14 
1.0-1.5 4/24/08 W 5 . 0  
2.0-2.5 4/24/08 W 5 . 0  
3.0-3.5 4/24/08 41 W 0 . 2 5  ND<0.25 0.32 

B-121s 0.0-0.5 4/24/08 140 4.9 
1.0-1.5 4/24/08 3 1 
2.0-2.5 4/24/08 5.4 
3.0-3.5 4/24/08 W 5 . 0  

B-122s 0.0-0.5 4/24/08 27 
1 .O-1.5 4/24/08 3 9 
2.0-2.5 4/24/08 29 
3.0-3.5 4/24/08 W 5 . 0  

B-123s 0.0-0.5 4/24/08 190 37 1.0 
1.0-1.5 4/24/08 24 
2.0-2.5 4/24/08 37 
3.0-3.5 4/24/08 8.8 ND<0.25 ND<0.25 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-124s 0.0-0.5 4/24/08 1100 12 0.33 0.91 
1.0-1.5 4/24/08 25 
2.0-2.5 4/24/08 20 
3.0-3.5 4/24/08 NDc5.0 

B-125s 0.0-0.5 4/24/08 120 4.0 
1.0-1.5 4/24/08 3 9 
2.0-2.5 4/24/08 85 6.7 D 0 . 2 5  0.27 
3.0-3.5 4/24/08 5.5 

B-126s 0.0-0.5 4/24/08 140 8.2 0.66 
1.0-1.5 4/24/08 11 
2.0-2.5 4/24/08 D 5 . 0  
3.0-3.5 4/24/08 6.6 

B-127s 0.0-0.5 4/24/08 15 
1.0-1.5 4/24/08 NDc5.0 
2.0-2.5 4/24/08 NDc5.0 
3.0-3.5 4/24/08 NDc5.0 

B-128s 0.0-0.5 4/24/08 1100 130 0.86 0.65 

1 .O-1.5 4/24/08 93 11 0.79 
2.0-2.5 4/24/08 ND4.0 
3.0-3.5 4/24/08 NDG.0 

B-129s 0.0-0.5 4/24/08 NDG.0 
1.0-1.5 4/24/08 D 5 . 0  
2.0-2.5 4/24/08 NDc5.0 
3.0-3.5 4/24/08 ND<5.0 

B-130s 0.0-0.5 4/24/08 NDc5.0 
1.0-1.5 4/24/08 ND<5.0 
2.0-2.5 4/24/08 24 
3.0-3.5 4/24/08 NDc5.0 

B-131s 0.0-0.5 4/24/08 NDc5.0 
1.0-1.5 4/24/08 m 5 . 0  
2.0-2.5 4/24/08 21 
3.0-3.5 4/24/08 NDc5.0 

B-132s 0.0-0.5 4/24/08 89 12 0.88 
1.0-1.5 4/24/08 42 
2.0-2.5 4/24/08 8.8 
3.0-3.5 4/24/08 1400 6.2 NDc0.25 D 0 . 2 5  

B-l32SA 0.0-0.5 duplicate 68 7.6 0.89 7.9 
1.0-1.5 duplicate 68 4.3 7.8 
2.0-2.5 duplicate 11 8.4 
3.0-3.5 duplicate 49 NDc0.25 m 0 . 2 5  7.9 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mg/L) 

B-133s 0.0-0.5 4/24/08 W 5 . 0  
1.0-1.5 4/24/08 ND<5.0 
2.0-2.5 4/24/08 5.8 
3.0-3.5 4/24/08 W 5 . 0  

B-134s 0.0-0.5 4/24/08 ND<5.0 
1.0-1.5 4/24/08 W 5 . 0  
2.0-2.5 , 4/24/08 9.0 
3.0-3.5 4/24/08 W 5 . 0  

B-135s 0.0-0.5 4/25/08 NDc5.0 
1.0-1.5 4/25/08 W 5 . 0  
2.0-2.5 4/25/08 W 5 . 0  
3.0-3.5 4/25/08 ND<5.0 

B-136s 0.0-0.5 4/28/08 270 23 1.5 
1.0-1.5 4/28/08 77 4.7 
2.0-2.5 4/28/08 170 10 1.3 0.91 
3.0-3.5 4/28/08 16 NDCO.25 W 0 . 2 5  

B-137s 0.0-0.5 4/25/08 33 8.4 
1.0-1.5 4/25/08 6.1 8.7 
2.0-2.5 4/25/08 7.4 8.7 
3.0-3.5 4/25/08 NDc5.0 9.3 

B-137SA 0.0-0.5 duplicate 130 4.0 
1.0-1.5- duplicate NDc5.0 
2.0-2.5 duplicate 5.4 
3.0-3.5 duplicate 5.8 

B-138s 0.0-0.5 4/28/08 100 11 1.4 
1.0-1.5 4/28/08 110 14 1.8 
2.0-2.5 4/28/08 14 
3.0-3.5 4/28/08 ND<5.0 

B-139s 0.0-0.5 4/25/08 40 
1.0-1.5 4/25/08 7.4 
2.0-2.5 4/25/08 W 5 . 0  
3.0-3.5 4/25/08 18 ND<O.25 NDCO.25 

B-140s 0.0-0.5 4/28/08 710 97 11 2.1 
1.0-1.5 4/28/08 340 19 1.5 1.3 
2.0-2.5 4/28/08 54 1.1 ND<0.25 W 0 . 2 5  
3.0-3.5 4/28/08 5.3 

B-141s 0.0-0.5 4/29/08 W 5 . 0  
1.0-1.5 4/29/08 ND<5.0 
2.0-2.5 4/29/08 ND4.0 
3.0-3.5 4/29/08 W 5 . 0  
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mgL) (mgL) (mgm 

B-142s 0.0-0.5 4/25/08 NDc5.0 
1.0-1.5 4/25/08 NDc5.0 
2.0-2.5 4/25/08 ND4.0 
3.0-3.5 4/25/08 ND4.0 

B-143s 0.0-0.5 4/29/08 5.6 
1.0-1.5 4/29/08 ND4.0 
2.0-2.5 4/29/08 ND4.0 
3.0-3.5 4/29/08 ND4.0 

B-144s 0.0-0.5 4/29/08 NIX5.0 
1.0-1.5 4/29/08 ND<5.0 
2.0-2.5 4/29/08 ND<5.0 
3.0-3.5 4/29/08 ND<5.0 

B-145s 0.0-0.5 4/29/08 93 
1 .O-1.5 4/29/08 70 
2.0-2.5 4/29/08 14 
3.0-3.5 4/29/08 5.2 

B-145SA 0.0-0.5 duplicate 110 7.6 
1 .O-1.5 duplicate 100 7.3 
2.0-2.5 duplicate 23 8.3 
3 .O-3.5 duplicate 5.8 8.3 

B-146s 0.0-0.5 4/25/08 170 
1 .O-1.5 4/25/08 6.6 
2.0-2.5 4/25/08 16 
3.0-3.5 4/25/08 6.5 

B-147s 0.0-0.5 4/25/08 24 
1 .O-1.5 4/25/08 26 
2.0-2.5 4/25/08 24 . 
3.0-3.5 4/25/08 6.0 

B-148s 0.0-0.5 4/25/08 7.5 
1.0-1.5 4/25/08 ND<5.0 
2.0-2.5 4/25/08 120 0.65 ND<0.25 0.37 
3.0-3.5 4/25/08 5.9 

B-149s 0.0-0.5 4/25/08 NIX5.0 
1.0-1.5 4/25/08 NIX5.0 
2.0-2.5 4/25/08 NIX5.0 
3.0-3.5 4/25/08 16 ND<0.25 NIX0.25 

B-150N 0.0-0.5 5/1/08 1300 170 NXO.25 10 
1.0-1.5 5/1/08 8.7 
2.0-2.5 5/1/08 ND<5.0 
3.0-3.5 5/1/08 ND<5.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mgL) (mgL) (mgm 

B-151N 0.0-0.5 5/1/08 100 10 0.55 8.0 
1.0-1.5 5/1/08 72 8.5 0.65 8.0 
2.0-2.5 5/1/08 7 8.0 
3.0-3.5 5/1/08 5.8 8.5 

B-1 5INA 0.0-0.5 duplicate 92 11 0.75 
1 .O-1.5 duplicate 32 
2.0-2.5 duplicate 5.6 
3.0-3.5 duplicate 6.3 

B-152N 0.0-0.5 5/1/08 30 
1.0-1.5 5/1/08 36 
2.0-2.5 5/1/08 54 1.4 
3.0-3.5 5/1/08 - - 

B-153N 0.0-0.5 5/1/08 340 32 0.71 
1.0-1.5 5/1/08 180 25 1.8 
2.0-2.5 5/1/08 12 
3.0-3.5 5/1/08 NDc5.0 

B-154s 0.0-0.5 4/28/08 60 7.7 0.54 8.2 
1 .O-1.5 4/28/08 22 8.2 
2.0-2.5 4/28/08 5.1 8.0 
3.0-3.5 4/28/08 W 5 . 0  8.5 

B-154SA 0.0-0.5 duplicate 63 7.2 0.76 
1 .O-1.5 duplicate 49 
2.0-2.5 duplicate NDc5.0 
3.0-3.5 duplicate NDc5.0 

B-155s 0.0-0.5 4/28/08 6.8 
1.0-1.5 4/28/08 W 5 . 0  
2.0-2.5 4/28/08 NDc5.0 
3.0-3.5 4/28/08 W 5 . 0  

B-156s 0.0-0.5 4/28/08 W 5 . 0  
1.0-1.5 4/28/08 W 5 . 0  
2.0-2.5 4/28/08 5.2 
3.0-3.5 4/28/08 NIX5.0 

B-157s 0.0-0.5 4/28/08 29 
1 .O-1.5 4/28/08 NDc5.0 
2.0-2.5 4/28/08 NDc5.0 
3.0-3.5 4/28/08 NDc5.0 

B-158s 0.0-0.5 4/28/08 78 5.2 0.37 
1.0-1.5 4/28/08 7.6 
2.0-2.5 4/28/08 5.1 
3.0-3.5 4/28/08 W 5 . 0  
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgm 

B-159s 0.0-0.5 4/28/08 24 
1.0-1.5 4/28/08 23 
2.0-2.5 4/28/08 ND4.0 

. 3.0-3.5 4/28/08 ND<5.0 
B-160s 0.0-0.5 4/28/08 56 6.2 0.50 

1 .O-1.5 4/28/08 38 
2.0-2.5 - - 
3.0-3.5 - - 

B-161s 0.0-0.5 4/25/08 36 
1.0-1.5 4/25/08 7.2 
2.0-2.5 4/25/08 W 5 . 0  
3.0-3.5 4/25/08 5.3 

B-161SA 0.0-0.5 duplicate 9.8 7.4 

1.0-1.5 duplicate ND<5.0 6.1 

2.0-2.5 duplicate ND<5.0 6.4 

3.0-3.5 duplicate W 5 . 0  7.7 

B-l62N 0.0-0.5 5/1/08 110 8.9 0.61 
1.0-1.5 5/1/08 W 5 . 0  
2.0-2.5 5/1/08 ND<5.0 
3.0-3.5 5/1/08 ND<5.0 

B-163N 0.0-0.5 5/1/08 200 25 2.6 
1.0-1.5 5/1/08 97 12 1.3 
2.0-2.5 5/1/08 14 
3.0-3.5 5/1/08 W 5 . 0  

B-164N 0.0-0.5 8/29/08 10 
B-164NA 0.0-0.5 duplicate 6.3 
B-165N 0.0-0.5 8/29/08 8 1 1.2 
B-166N 0.0-0.5 8/28/08 70 2.3 
B-l67N 0.0-0.5 8/28/08 19 

B-168N 0.0-0.5 8/28/08 36 
B-169N 0.0-0.5 8/28/08 170 17 NDe0.25 
B-170N 0.0-0.5 8/28/08 30 
B-171N 0.0-0.5 8/29/08 330 22 0.63 

B-171NA 0.0-0.5 duplicate 430 28 0.59 0.28 

B-172N 0.0-0.5 8/28/08 210 12 0.80 
1 .O-1.5 8/28/08 130 9.9 0.78 
2.0-2.5 8/28/08 22 

B-173N 0.0-0.5 8/28/08 23 
1.0-1.5 8/28/08 130 11 1.2 
2.0-2.5 8/28/08 160 13 1 .O 
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Table 1 

RESmTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mgL) (mgm 

B-174N 0.0-0.5 8/28/08 25 
1.0-1.5 8/28/08 58 4.1 
2.0-2.5 8/28/08 64 3.4 \ 

B-l80N 0.0-0.5 8/25/08 85 0.81 
B-181N 0.0-0.5 8/25/08 80 5.0 NDcO.25 
B-l82N 0.0-0.5 8/25/08 200 15 NIX0.25 

1 .O-1.5 8/25/08 2 1 
B-183N 0.0-0.5 8/26/08 5 3 3.3 
B-184N 0.0-0.5 8/25/08 74 2.6 

1 .O-1.5. 8/25/08 13 
2.0-2.5 8/25/08 7.0 

B-185N 0.0-0.5 8/26/08 NDc5.0 
B-186N 0.0-0.5 8/25/08 7.9 
B-187N 0.0-0.5 8/26/08 8.8 

1 .O-1.5 8/26/08 6.3 
B-193N 0.0-0.5 8/26/08 32 
B-194N 0.0-0.5 8/26/08 18 
B-l95N 0.0-0.5 9/2/08 NIX5.0 

1.0-1.5 9/2/08 NIX5.0 
2.0-2.5 9/2/08 NIX5.0 

B-l96N 0.0-0.5 9/2/08 5.1 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NIX5.0 

B-197N 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NIX5.0 

B-198N 0.0-0.5 9/2/08 NIX5.0 
1.0-1.5 9/2/08 NIX5.0 
2.0-2.5 9/2/08 NIX5.0 

B-199N 0.0-0.5 9/2/08 6.0 
1.0-1.5 9/2/08 7.0 
2.0-2.5 9/2/08 NIX5.0 

B-200N 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 51 1.6 
2.0-2.5 9/2/08 NIX5.0 

B-201N 0.0-0.5 9/2/08 120 28 0.64 
1 .O-1.5 9/2/08 210 14 0.72 
2.0-2.5 9/2/08 120 24 1.2 

B-202N 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NlX5.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mg/L) 

B-202NA 0.0-0.5 duplicate ND4.0 
1.0-1.5 duplicate ND4.0 
2.0-2.5 duplicate W 5 . 0  

B-203N 0.0-0.5 8/28/08 340 27 3.2 
1.0-1.5 8/28/08 12 
2.0-2.5 8/28/08 43 

B-204N 0.0-0.5 8/27/08 510 4 1 1.6 1.4 
1.0-1.5 8/27/08 NDG.0 
2.0-2.5 8/27/08 8.2 

B-205N 0.0-0.5 8/27/08 1,100 80 5.5 0.32 
1 .O-1.5 8/27/08 790 28 1.4 ND<0.25 
2.0-2.5 8/27/08 250 12 0.44 

B-206N 0.0-0.5 8/27/08 290 24 0.35 
1 .O-1.5 8/27/08 17 
2.0-2.5 8/27/08 5.6 

B-207N 0.0-0.5 8/27/08 6 1 8.3 ND<0.25 
1 .O-1.5 8/27/08 7.3 
2.0-2.5 8/27/08 6.8 

B-208N 0.0-0.5 8/29/08 97 6.0 W 0 . 2 5  
1 .O-1.5 8/29/08 16 
2.0-2.5 8/29/08 72 3.3 

B-209N 0.0-0.5 8/27/08 500 15 0.63 ND<0.25 
1.0-1.5 8/27/08 ND4.0 
2.0-2.5 8/27/08 W 5 . 0  

B-210s 0.0-0.5 8/27/08 200 14 0.41 
1.04.5 8/27/08 240 16 0.28 
2.0-2.5 8/27/08 6.0 

B-211s 0.0-0.5 8/27/08 33 
1.0-1.5 8/27/08 W 5 . 0  
2.0-2.5 8/27/08 ND<5.0 

B-212s 0.0-0.5 8/27/08 190 12 0.73 
1 .O-1.5 8/27/08 37 
2.0-2.5 8/27/08 10 

B-213s 0.0-0.5 8/28/08 610 47 2.1 
1 .O-1.5 8/28/08 7.9 
2.0-2.5 8/28/08 ND4.0 

B-214s 0.0-0.5 8/28/08 40 
1.0-1.5 8/28/08 22 
2.0-2.5 8/28/08 15 

B-215s 0.0-0.5 8/28/08 26 
1 .O-1.5 8/28/08 8.4 
2.0-2.5 8/28/08 ND<5.0 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mg/L) 

B-216s 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 W 5 . 0  
2.0-2.5 9/2/08 NDc5.0 

B-217s 0.0-0.5 9/2/08 W 5 . 0  
1.0-1.5 9/2/08 W 5 . 0  
2.0-2.5 9/2/08 W 5 . 0  

B-218s 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 W 5 . 0  

B-218SA 0.0-0.5 9/2/08 W 5 . 0  
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NDc5.0 

B-219s 0.0-0.5 9/2/08 ND<5.0 
1.0-1.5 9/2/08 ND<5.0 
2.0-2.5 9/2/08 ND4.0 

B-220s 0.0-0.5 9/2/08 NDG.0 
1.0-1.5 9/2/08 ND<5,0 
2.0-2.5 9/2/08 NDc5.0 

B-221s 0.0-0.5 9/2/08 NDC5.0 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NDc5.0 

B-222s 0.0-0.5 9/2/08 NDc5.0 
1.0-1.5 9/2/08 NDc5.0 
2.0-2.5 9/2/08 NDc5.0 

B-223s 0.0-0.5 9/2/08 ND<5.0 
1 .O-1.5 9/2/08 5.6 
2.0-2.5 9/2/08 NDc5.0 

B-224s 0.0-0.5 9/3/08 NDc5.0 
1.0-1.5 9/3/08 NDc5.0 
2.0-2.5 9/3/08 NDc5.0 

B-225s 0.0-0.5 9/3/08 ND<5.0 
1.0-1.5 9/3/08 .ND<5.0 
2.0-2.5 9/3/08 W 5 . 0  

B-226s 0.0-0.5 9/8/08 3 5 
1.0-1.5 9/8/08 39 
2.0-2.5 9/8/08 NDc5.0 

B-227s 0.0-0.5 9/3/08 20 
1.0-1.5 9/3/08 NDc5.0 
2.0-2.5 9/3/08 NDc5.0 

B-228s 0.0-0.5 9/3/08 5.6 
1 .O-1.5 9/3/08 15 
2.0-2.5 9/3/08 9.6 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) ( m g )  (mg/L) (mgm 

B-229s 0.0-0.5 9/3/08 1,200 57 1.3 0.60 
1 .O-1.5 9/3/08 320 22 1.3 
2.0-2.5 9/3/08 680 40 5.2 0.33 

B-230s 0.0-0.5 9/8/08 28 
B-231s 0.0-0.5 9/8/08 9.4 
B-232s 0.0-0.5 9/8/08 24 
B-233s 0.0-0.5 9/8/08 8.7 
B-234N 0.0-0.5 8/26/08 16 

B-234NA 0.0-0.5 duplicate 17 
B-235N 0.0-0.5 8/26/08 12 
B-236N 0.0-0.5 8/26/08 8.7 
B-237s 0.0-0.5 8/28/08 37 

B-237SA 0.0-0.5 duplicate 66 3.6 
B-238s 0.0-0.5 8/29/08 9.4 
B-239s 0.0-0.5 8/29/08 150 3.0 
B-240s 0.0-0.5 8/29/08 19 
B-241s 0.0-0.5 8/29/08 24 
B-242N 0.0-0.5 8/28/08 76 6.7 0.37 
B-243N 0.0-0.5 8/28/08 55 9.7 0.31 
B-244N 0.0-0.5 8/28/08 16 
B-245s 0.0-0.5 8/29/08 75 2.3 
B - 2 4 6 ~  0.0-0.5 8/28/08 24 
B-247s 0.0-0.5 8/29/08 860 26 0.46 0.37 
B-248s 0.0-0.5 8/29/08 540 6.4 NDcO.25 0.60 
B-249s 0.0-0.5 8/29/08 150 3.5 
B-250N 0.0-0.5 8/26/08 83 3.7 
B-251s 0.0-0.5 9/3/08 2,500 170 1.8 2.0 
B-252s 0.0-0.5 9/3/08 710 56 1.1 1.5 
B-253s 0.0-0.5 8/27/08 5.5 

1.0-1.5 8/27/08 ND<5.0 
2.0-2.5 8/27/08 8.8 

B-254s 0.0-0.5 8/27/08 30 
1 .O-1.5 8/27/08 8.9 
2.0-2.5 8/27/08 NDc5.0 

B-255s 0.0-0.5 8/27/08 16 
1 .O-1.5 8/27/08 7.8 
2.0-2.5 8/27/08 7.1 

B-256s 0.0-0.5 8/29/08 54 3.9 
B-256SA 0.0-0.5 duplicate 77 3.5 
B-257s 0.0-0.5 9/4/08 69 0.34 

1 .O-1.5 9/4/08 19 
2.0-2.5 9/4/08 28 

-- 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mg/L) (mg/L) (mgk) 

B-258s 0.0-0.5 9/4/08 120 0.78 
1.0-1.5 9/4/08 5 9 ND<0.25 
2.0-2.5 9/4/08 7.2 

B-259s 0.0-0.5 9/4/08 110 ND<0.25 
1 .O-1.5 9/4/08 49 ND<0.25 
2.0-2.5 9/4/08 8.4 

B-260s 0.0-0.5 9/4/08 52 ND<O.25 
1 .O-1.5 9/4/08 12 
2.0-2.5 9/4/08 13 

B-261s 0.0-0.5 9/4/08 150 0.44 
1.0-1.5 9/4/08 52 NDe0.25 
2.0-2.5 9/4/08 6.5 

B-262s 0.0-0.5 9/4/08 55 4.2 
1 .O-1.5 9/4/08 45 
2.0-2.5 9/4/08 5.4 

B-263s 0.0-0.5 9/4/08 57 2.7 
1.0-1.5 9/4/08 24 
2.0-2.5 9/4/08 6.5 

B-264s 0.0-0.5 9/4/08 63 2.1 
1.0-1.5 9/4/08 2 1 
2.0-2.5 9/4/08 15 

B-264s 0.0-0.5 duplicate 39 
1 .O-1.5 duplicate 15 
2.0-2.5 duplicate 15 

B-265s 0.0-0.5 9/4/08 46 
1.0-1.5 9/4/08 34 
2.0-2.5 9/4/08 19 

B-266s 0.0-0.5 9/4/08 39 
1.0-1.5 9/4/08 41 
2.0-2.5 9/4/08 7.6 

B-267s 0.0-0.5 9/4/08 34 
1 .O-1.5 9/4/08 30 
2.0-2.5 9/4/08 31 

B-268s 0.0-0.5 9/4/08 32 
1.0-1.5 9/4/08 22 
2.0-2.5 9/4/08 23 

B-269s 0.0-0.5 9/4/08 43 
1.0-1.5 9/4/08 16 
2.0-2.5 9/4/08 7.4 

B-270s 0.0-0.5 9/4/08 17 
1.0-1.5 9/4/08 37 
2.0-2.5 9/4/08 23 
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Table 1 

RESULTS OF LABORATORY ANALYSIS OF SOIL SAMPLES 
Caltrans 1-405 ADL Study 

Total STLC TCLP STLC DI Water 
Sample Depth Date Lead Lead Lead Lead PH 
Number (fbg) Sampled (mglkg) (mgL) (mgL) (mgL) 

B-271s 0.0-0.5 9/4/08 44 
1 .O-1.5 9/4/08 8.4 
2.0-2.5 9/4/08 3.5 

B-272s 0.0-0.5 9/5/08 36 
1 .O-1.5 9/5/08 4.3 
2.0-2.5 9/5/08 5.4 

B-272s 0.0-0.5 duplicate 42 
1 .O-1.5 duplicate 4.7 
2.0-2.5 duplicate 4.6 

B-273s 0.0-0.5 9/5/08 56 
1 .O-1.5 9/5/08 30 
2.0-2.5 9/5/08 7.2 

B-274s 0.0-0.5 9/5/08 59 
1 .O-1.5 9/5/08 5.0 
2.0-2.5 9/5/08 5.3 

B-275s 0.0-0.5 9/5/08 60 
1 .O-1.5 9/5/08 30 
2.0-2.5 9/5/08 3.7 

B-276s 0.0-0.5 9/5/08 36 
1 .O-1.5 9/5/08 26 
2.0-2.5 9/5/08 6.1 

B-277s 0.0-0.5 9/5/08 40 
1.0-1.5 9/5/08 8.8 
2.0-2.5 9/5/08 4.8 

B-278s 0.0-0.5 9/5/08 24 
1.0-1.5 9/5/08 22 
2.0-2.5 9/5/08 27 

B-279s 0.0-0.5 9/5/08 27 
1 .O-1.5 9/5/08 34 
2.0-2.5 9/5/08 13 

B-280s 0.0-0.5 9/5/08 83 4.4 
1 .O-1.5 9/5/08 92 5.3 0.33 
2.0-2.5 9/5/08 22 

B-280s 0.0-0.5 duplicate 71 4.5 
1 .O-1.5 duplicate 54 2.6 
2.0-2.5 duplicate 160 1.6 

Notes: fbg = feet below grade 
mgkg = milligrams per kilogram 
mgL = milligrams per liter 
ND = not detected; see official laboratory report for detection limits 

J = laboratory estimated result 
-- = not collected 
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APPENDIX: A 

DTSC VARLANCE FOR CALTRANS DISTRICT 12 



Linda S. Adams 
Secretary for 

Environmental Protection 

Department of Toxic Substances Control 

Maureen F. Gorsen, Director 
1001 "1" Street 
P.O. Box 806 

Sacramento, California 35812-0806 

Arnold Schwarzenegger 
Governor 

January 31,2007 

Ms. Cindy Quon, .. 
District Director 
Department of Transportation, District 12 
State of California 
3337 Michelson Drive, Suite 380 
Irvine, California 9261 2-8894 

L W D  CONTAMINATED SOIL VARIANCE MODIFICATION, CALTRANS DISTRICT 12 

Dear Ms. Quon, 

The Department of Toxic Substances Control (DTSC) issued a lead contaminated soil 
variance (variance number 00-H-VAR-07) to Caltrans, District 12 on September 22, 2000. 
The variance allows Caltrans to manage and dispose onsite aerially contaminated lead 
soils during roadway construction. The variance, which was originally scheduled to expire 
on September 22, 2005, was granted extensions by DTSC. The extensions allowed 
Caltrans to operate using the variance of September 22, 2000 until June 30, 2007. Once 
the extensions expire, Caltrans is no longer able to manage and dispose of applicable lead 
contaminated soil onsite. 

Over the past year, DTSC has been working with Caltrans Headquarters to renew this 
variance. Although we have made progress on the variance renewal, it looks as if the 
renewal work will not be completed by the end of extension date, especially taking into 
consideration Caltrans requirement for six months prior notification. Currently, DTSC and 
Caltrans are still trying to resolve the maximum allowable level of extractible lead for the 
new variance. DTSC understands that while work toward the variance renewal continues, 
Caltrans has construction projects that will require the use of this variance. Therefore, 
DTSC is niodifying the variance 00-H-VAR-07 to extend the expiration date to June 30, 
2008 to allow Caltrans to use the variance while the variance renewal processing is 
completed. Please note, this variance expiration extension is granted with the expectation 
that a good faith effort is shown by Caltrans to proceed with the variance renewal. DTSC 
has the authority to revoke a variance at any time. 
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Ms. Cindy Quon, 
January 31,2007 
Page 2 

This letter formally modifies the variance 00-H-VAR-07 issued to CaHrans District 12 and 
shall be attached as addendum to the existing variance. 

If you have any questions or comments regarding this letter, please contact Michael Choe 
of my staff at (91 6) 322-5308. 

Sincerely, 

i,.Jdzardous Waste Management Program 

cc: Kim Christmann, Senior Engineering Geologist 
Caltrans - Division of Environmental Analysis 
Environmental Engineering Processes - Hazardous Waste 
1 120 N Street, MS 27 
Sacramento, California 9581 4 

David Wright, Chief 
Permit Program Development Section 
Department of Toxic Substances Control 
Hazardous Waste Management Program 
P.O. Box 806 
1001 "1" Street, I lth Floor 
Sacramento, California 9581 2-0806 



California Environmental Protection Agency 
Department of Toxic Substances Control 

VARIANCE 

Applicant Names: Variance No. 00-H-VAR-07 

Mr. Ken Nelson, Acting District Director 
state of California 
Department of Transportation, District 12 
(Caltrans) 
3347 Michelson Drive 
Irvine, California 9261 2 

Expiration Date: September 22, 2005 

Modification History: 

Pursuant to Section 25143 of the California Health and Safety Code, the Department of 
Toxic Substances Control hereby issues the attached Variance consisting of 8 pages to 
Department of Transportation District 12. 

7#/< 2b-- 
Frederick S. Moss 
Chief, Pemifting Division 
Department of Toxic Substances 
Control 

Date: ?/L L/& 



VARIANCE 

1. INTRODUCTION. 

1 .I Pursuant to Section 25143, Chapter 6.5, Division 20 of the Health and Safety 
Code (HSC), the California Department of Toxic Substances Control (DTSC) grants 
a variance to the applicant below for waste considered hazardous solely because of 
its contaminant concentrations and as further specified herein. 

1.2 DTSC hereby grants a variance only from the requirements specified herein and 
only in accordance with all terms and conditions specified herein. 

2. IDENTIFYING INFORMATION. 

Mr. Ken Nelson, Acting District Director 
State of California 
Department of Transportation, District 12 (Cahns) 
3347 Michelson Drive 
Irvine, California 92612 

3. TYPF OF VARIANCE. 

Generation, Manifest, Transportation, Storage and Disposal 

4. lSSUANCE AND FXPlRATlON DATFS. 

DATE ISSUED: September 22,2000 EXPIFWTION DATE: September 22,2005. 

5. APPLICABLE STATUTES ANI) RFGUI ATIONS. The hazardous waste that is the 
subject of this variance is fully regulated under HSC, Section 251 00, et seq. and 
Title 22 of the California Code of Regulations (CCR) Division 4.5 except as 
specifically identified in Section 8 of this variance. 

6. DEFINITION. For the purposes of this variance, waste that meets the criteria in 
paragraphs a) and b) of section 9 below, shall be referred to as "lead-contaminated 
soil(s)". 

7. FINDINGS/DETERMINATIONS. DTSC has determined that the variance applicant 
meets the requirements set forth in HSC Section 25143 for a variance from specific 
regulatory requirements as outlined in Section 8 of this variance. The specific 
determinations and findings made by DTSC are as follows: 

a) Caltrans intends to excavate, stockpile, transport, bury and cover large volumes 



of soil associated with highway construction projects throughout the State. In the 
more urbanized highway corridors this soil is contaminated with lead, primarily due 
to historic emissions from automobile exhausts. In situ testing has shown the 
uppermost two feet of soil have been found to contain concentrations of lead in 
excess of regulatory thresholds. However, DTSC has prepared a risk assessment 
that shows that soil contaminated with low concentrations of lead can be managed 
in a way that presents no significant risk to human health and the environment. 

b) The lead-contaminated soil will be placed only in Caltrans rights of way. Based 
on concentration levels, the wastes will be covered with a minimum thickness of one 
(1) foot of non-hazardous soil or asphalt cover and will always be five (5) feet above 
the highest groundwater elevation. Caltrans will assure that proper health and 
safety procedures will be followed for.workers. This includes any persons engaged 
in maintenance work in areas where the waste has been buried and covered. 

c) DTSC finds and requires that the lead contaminated soil excavated, stockpiled, 
transported, buried and covered is a non-RCRA hazardous waste, and that the 
hazardous waste management activity is insignificant as a potential hazard to 
human health and safety and the environment, when managed in accordance with 
the conditions, limitations and other requirements specified in this variance. 

8. PROVISIONS SUBJFCT TO VARIANCE. 

.DTSC, subject to all terms and conditions herein, waives the hazardous waste 
management requirements of Tile 22, CCR, sections 66264.250 through 
66264.259-22 CCR 662681 through 66268.9,22 CCR 66262.10,22 CCR 
66262.12,22 CCR 66262.20,22 CCR 66262.30 through 66262.34,22 CCR 
66262.40 through 66262.42,22 CCR 66263.1 0 through 66263.1 8 and 22 CCR ' 

66263.20 through 66263.23 for the generation, transportation, manifesting, storage 
and land disposal of hazardous waste. These management requirements are 

' 

waived only provided all other requirements of this variance are complied with at 
Caltrans construction projects in the Caltrans District specified in section 2 above. 

9. SPECIFICATIONS OF THF CONDITIONS. I IMITATIONS. OR OTHFR 
REQUIREMENTS. The ownerloperator shall be subject to the following conditions: 

a) Caltrans shall manage all soil contaminated with lead at concentrations such that it is 
considered a hazardous waste pursuant to HSC 251 I? and 22 CCR, Div 4.5, Chapter 1 1, ' 

unless the contaminant concentrations and management practices meet the following 
conditions: 

I. Soil containing 500 ugn extradible lead or less (based on a modified waste 
extraction test using deionized water as the extractant) and 350 ppm or less total 
lead may be used as fill provided that the lead-contaminated soil is placed a 
minimum of five (5) feet above the maximum water table elevation and covered with 
at least one (1) foot of nonhazardous soil, The limit on total lead within shall .be the 



following: Total parts per million (ppm) lead shall be at or below the statutory limits 
in effect when the soil is used as fill or the risk based limit of 1496 mglkg, whichever 
is less. On the effective date of this variance, HSC section 25157.8 limits total lead 
concentrations to 350 ppm. That section may be amended andlor expire.in the 
future. Additionally, other parts of relevant statutes may be added or 'amended in 
the future to include lead limits applicable to this variance. 

2. Soil containing more than 500 ugll and less than 50 mgA extractible lead (based 
on a modified waste extraction test using deionized water as the extractant) and 
350 or less ppm total lead may be used as fill provided that the lead-contaminated 
soils are placed a minimum of five (5) feet above the maximum water table elevation 
and protected from infiltration by a pavement structure which will be maintained by 
Caltrans. Caltrans shall comply with the lead limits discussed in paragraph a) 1 
above. 

3. Contaminated soil with a pH < 5.0 shall only be used as fill material only under 
the paved portion of the roadway. 

b) Caltrans will implement appropriate health and safety procedures to protect its 
employees and the public, and to prevent or minimize exposure to potentially hazardous 
substances. A project-specific health and safety plan must be prepared and implemented. 
The monitoring and exposure standards shall be based on Construction Standards in Title 
22, CCR section 1532.1. 

c) All lead-contaminated soil that cannot be buried and covered within the same Caltrans 
corridor from where it originated shall be managed as a hazardous waste. 

.. 
d) Lead-contaminated soil will not be moved outside the designated corridor boundaries 
(see paragraph q) below). 

e) Lead-contaminated soil shall not be buried in areas where it will be in contact with 
groundwater or surface water. 

9 Lead-contaminated soil shall be buried and covered only in locations that are protected 
from erosion resulting from storm water run-on and run-off. 

g) The lead-contaminated soil shall be buried and covered in a manner that will prevent 
accidental or deliberate breach of the asphalt, concrete, and/or cover soil. 

h) The presence of lead-contaminated soil will be incorporated into the projects' as-built 
drawings. The as-built drayings shall be annotated with the location, representative 
analytical data, and volume of lead-contaminated soil. The as-built drawings shall also 
state the depth of the cover. These as-built drawings shall be retained by Caltrans until its 
rights-of-way or property ownership are relinquished. 

I) Caltrans shall ensure that no other hazardous wastes, other than the lead-contaminated 



soil, are piaced in the burial areas. 

j) Lead-contaminated soil shall not be buried within ten (1 0) feet of culverts or locations 
subject to frequent worker exposure. 

k) Excavated leadcontaminated soil not placed into the designated area (fill area, roadbed 
area) by the end of the working day shall be stockpiled and covered with sheets of 
polyethylene or at least one foot of non-hazardous soil. The lead contaminated soil, while 
stockpiled or under transport, shall be protected ftom contacting surface water and being 
dislodged or transported by wind or storm water. The stockpile covers shall be inspected at 
least once a week and within 24 hours after rainstorms. 

I ) Caltrans shall ensure that all stockpiling of lead contaminated soil remains within the 
specified corridor. Stockpiling of lead-contaminated soil outside the area of contamination 
is in direct violation of land disposal restrictions and is prohibited. 

m) Caltrans shall conduct confirmatory sampling, if appropriate, of any stockpile area after 
removal of the lead- contaminated soil to ensure that contamination has not been left 
behind or has not migrated from the stockpiled material to the surrounding soils. Caltrans 
shall ensure that test results are kept with Caltrans project records located at the District 
office or a subsequent permanent location and are available to DTSC upon request. 

n) Caltrans shall stockpile lead-contaminated soil only on high ground (i.e. no sump areas 
or low points) which will not be affected by surface water run-on or mn-off. 

0) Caltrans shall not stockpile soil in an environmentally sensitive area. 
- 

p) Caltrans shall ensure that run-off which has come into contact with stockpiled lead- 
contaminated soil will not flow to storm drains, inlets, or waters of the state. 

q) Caltrans may move lead-contaminated soil from one Caltrans project to another Caltrans 
project so long as the lead-contaminated soil remains within the same designated Caltrans 
corridor. Caftrans shall record this movement of lead- contaminated soil by using a bill of 
lading. The bill of fading must contain: 1) US DOT description including shipping name, 
hazard class and ID number; 2) handling codes; 3) quantity of material; 4) volume of 
material; and 5) any specific handling instructions. The bill of lading shall be referenced in 
and kept on file with the project's as-built drawings. Lead-contaminated soil must be kept 
covered during transportation. 

r) For each specific corridor where this variance is to be implemented, all of the following 
information will be submitted in m t n g  to DTSC at least five (5) days before 
construction of any project begins: 

1. a plan drawing designating the boundaries of the corridor where lead- 
contaminated soils will be excavated, stockpiled, buried and covered; 



2. a list of the Caltrans projects that the corridor encompasses; 

3. a list of Caltrans contractors that will be conducting any phase of work on any 
project affected by this variance; 

4. duration of corridor construction; 

5. location where sampling and analytical data used to make lead concentration 
level determinations are kept (e.g. a particular Caltrans project file); 

6, name and phone number (please include area code) of project resident engineer 
and project manager; 

7. location where Caltrans and contractor health and safety records are kept; 

. 8. location of project special provisions (including page or section number) for soil 
excavation, transportation, stockpile, burial and placement of cover material; 

9. location of project drawings (including drawing page number) for soil excavation, 
burial and placement of cover in plan and cross section (For example, 'The project 
plans are located at the resident engineer's office located at 5th and Main Streets, 
City of Fresno,. See pages xxxxx of contract XXXX"); 

10. If a Caltrans project within the corridor is added, changed or deleted, Caitrans 
must update the information provided to DTSC five (5) days before construction 
begins; and 
- 
1 I. The type of environmental document for each project, date of adoption, 
document title, Clearing House number and where the document is available for 
review. A copy of the Notice of Exemption for any project shall be submitted to the 
DTSC Headquarters Project Manager within five (5) days of signing. 

s) Changes in location of lead-contaminated soil placement, quantities or protection 
measures (field changes) will be noted in the resident engineer's project log within five (5) 
days of the field change. 

t) ~altrans shall ensure that field changes are in compliance with the requirements of this 
variance. 

u) If areas subject to the terms of this variance are sold, relinquished or abandoned 
(including roadways), all future property owners shall be notified in writing in advance by 
Caltrans of the requirements of this variance, and Caltrans shall provide the owner with a 
copy of the variance. A copy of such a notice shall be sent to and contain the corridor 
location and project. Caltrans shall also disclose to the new owner the location of areas 
where lead contaminated soil has been buried. Future property owners will be subject to 
the same requirements as Caltrans retains the right to mod@ or revoke this variance 



pursuant to HSC 25143 upon a change of ownership or at any other time. 

v) For the purposes of informing the public about instances where the variance is 
implemented, Caltrans shall: 

1. Maintain current fact sheets at all Caltrans resident engineer offices and the 
Caltrans Distiict office. Caltrans shall make the fact sheets available to anyone 
expressing an interest in variance-related work. 

2. Maintain a binder(s) containing copies of all reports submitted to. DTSC at the 
District office. Caltrans shall ensure that the binders are readily accessible to the 
public. 

3. Carry out the following actions when it identifies additional projects: 

(A) Notify the public via a display advertisement in a newspaper of general 
circulation in that area. 

(B) Update and distribute the fact sheet to the mailing list and repository 
locations. 

w) Caltrans implementation of this variance shall comply with all applicable state policies 
for water quality control,.water quality control plans, waste discharge requirements 
(including storm water permits), and others issued by the State Water Resources Control 
Board or a California Regional Water Quaf i  Control Board. 

x) Thisvariance is applicable only to soil considered hazardous because of aerially- 
deposited lead contamination. The variance is not applicable to any other hazardous 
waste. 

y) Lead-contaminated soil may be buried only in areas where access is limited or where 
leadcontaminated soil is covered and contained by a pavement structure. 

1) Dust containing lead-contaminated soil must be controlled. Water or dust 
palliative may be applied to control dust. If visible dust migration occurs, all 
excavation, stockpiling and truck loading and burying must be stopped. The 
granting of this variance confers no relief on Caltrans from compliance with 
the laws, regulations and requirements enforced by any local air district or the 
California Air Resources Board. 

2) Sampling and analysis is required to show the lead contaminated soil 
meets the variance criteria specified in a). All sampling and analysis must be 
done according to U.S. EPA subsection SW-846. 



z)  All correspondence shall be directed to the following ofice: 

Frederick S. Moss, Chief 
Permitting Division 
Department of Toxic Substances Control 
400 P Street, 4th Floor 
P.O. Box 806 
Sacramento, CA 9581 2-0806 

Attn: Caltrans Lead Variance Notification Unit 

10. DISCLAIMER. 

10.1 The 'issuance of this variance does not relieve Caltrans of the responsibility for 
compliance with Division 20, Chapter 6.5, HSC, or the regulations adopted 
thereunder, and any other laws and regulations other than those specifically 
identied in Section 8 of this variance. Caltrans is subject to all terms and 
conditions herein. The granting of this variance confers no relief from compliance 
with any federal, state or local requirements other thamthose specifically provided 
herein. 

10.2 The issuance of this variance does not release Caltrans from any liability 
associated with the handling of hazardous waste, except as specifically provided 
herein and subject to all terms and conditions of this variance. 

. 11. VARIANCE MODIFICATION OR REVOCATION. This variance is subject to review 
at the discretion of DTSC and may be modified or revoked at any time pursuant to 
Health and Safety Code section 25143. 

12. CFQA DETERMINATION. DTSC adopted a Negative Declaration on 
September 22,2000. 

Approved: 

_CC /"a ;7/2 3 /o, : k4 /%trV_CL 
Date Frederick S. Moss, Chief 

Permitting Division 
Hazardous Waste Management Program 
Department of Toxic Substances Control 
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Caltrans 1-405 ADL study 

Boring No. Easting Northing 

B-I N 
B-2N 
B-3N 
B-4N 
B-5N 
B-6N 
B-7N 
B-8N 
B-9N 
B-I ON 
B-I I N  
B-12N 
B-I 3N 
B-14N 
B-I 5N 
B-16N 
B-I 7N 
B-I 8N 
B-I 9N 
B-20N 
B-21 N 
B-22N 
B-23N 
B-24N 
B-25N 
B-26N 
B-27N 
B-28N 
B-29N 
B-30N 
B-31 N 
B-32N 
B-33N 
B-34N 
B-35N 
B-36N 
B-37N 
B-38N 
B-39N 
B-41 N 
B-42N 
B-43N 
B-44N 
B-45N 
B-46N 
B-47N 
B-48N 



APPENDIX B 
GPS DATA 

Caltrans 1-405 ADL Study 

Boring No. Easting Northing 



APPENDIX B 
GPS DATA 

Caltrans 1-405 ADL Study 

Boring No. Easting Northing 

B-96s 
B-97s 
B-98s 
B-99s 
B-I 02s 
B-I 03s 
B-104s 
B-105s 
B-106s 
B-107s 
B-I 08s 
B-I 09s 
B-I 12s 
B-113s 
B-I 14s 
B-I 15s 
B-I 16s 
B-117s 
B-118s 
B-119s 
B-120s 
B-121s 
B-122s 
B-123s 
B-I 24s 
B-125s 
B-I 26s 
B-127s 
B-128s 
B-129s 
B-130s 
B-I 31 S 
B-133s . 
B-I 34s 
B-I 35s 
B-I 36s 
B-I 37s 
B-I 38s 
B-I 39s 
B-140s 
B-142s 
B-143s 
B-144s 
B-145s 
B-146s 
B-148s 
B-149s 
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Boring No. Easting Northing 

B-l50N 
B-I51 N 
B-l52N 
B-l53N 
B-I 54s 
B-155s 
B-156s 
B-157s 
B-158s 
B-I 59s 
B-160s 
B-I 61 S 
B-l62N 
B-163N 
B-l64N 
B-165N 
B-I 66N 
B-l67N 
B-168N 
B-I 69N 
B-l70N 
B-171 N 
B-l72N 
B-l73N 
B-l74N 
B-l75N 
B-I 76N 
B-l77N 
B-l78N 
B-l79N 
B-l80N 
B-l82N 
B-I 83N 
B-l84N 
B-l85N 
B-I 86N 
B-l87N 
B-I 88N 
B-l89N 
B-l90N 
B-I91 N 
B-192N 
B-l93N 
B-I 94N 
B-l95N 
B-l96N 
B-l97N 
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Boring No. Easting Northing 

B-198N 
B-I 99N 
B-200N 
B-202N 
B-203N 
B-204N 
B-205N 
B-206N 
B-207N 
B-208N 
B-209N 
B-210s 
B-211 S 
B-212s 
B-2 1 3s  
B-214s 
B-215s 
B-216s 
B-217s 
B-218s 
B-219s 
B-220s 
B-221 S 
B-222s 
B-223s 
B-224s 
B-225s 
B-226s 
B-227s 
B-228s 
B-229s 
B-230s 
B-231 S 
B-232s 
B-233s 
B-234N 
B-235N 
B-236N 
B-237s 
B-238s 
B-239s 
B-240s 
B-241 S 
B-242N 
B-243N 
B-244N 
B-245s 
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Chart -1 
Histogram and Raw Data Summary 405 

Total Lead (All Samples) 

Lead Concentration (mglkg) 

120.0 380.0 5.9 35.0 370.0 300.0 2.5 2.5 6.3 8.8 270.0 2.5 7.2 
50.0 2.5 2.5 45.0 26.0 6.1 64.0 2.5 5.1 1100.0 77.0 120.0 2.5 
2.5 2.5 1300.0 48.0 81.0 2.5 2.5 2.5 12.0 25.0 170.0 5.9 5.3 
9.2 5.6 21.0 62.0 38.0 2.5 2.5 2.5 13.0 20.0 16.0 2.5 110.0 
6.3 12.0 38.0 5.5 83.0 120.0 6.8 2.5 31.0 2.5 33.0 2.5 2.5 
2.5 2.5 19.0 2200.0 120.0 18.0 5.2 2.5 6.5 120.0 6.1 2.5 2.5 
120.0 6.6 1200.0 350.0 5.4 2.5 6.4 2.5 120.0 39.0 7.4 16.0 2.5 
83.0 800.0 60.0 100.0 15.0 230.0 5.0 2.5 2.5 85.0 2.5 1300.0 200.0 
8.4 630.0 29.0 8.4 14.0 37.0 2.5 5.8 7.2 5.5 100.0 8.7 97.0 
14.0 380.0 30.0 8.3 13.0 12.0 2.5 16.0 5.8 140.0 110.0 2.5 14.0 
56.0 900.0 1000.0 13.0 2.5 240.0 2.5 2.5 2.5 11.0 14.0 2.5 2.5 
11.0 19.0 22.0 10.0 10.0 2.5 2.5 2.5 2.5 2.5 2.5 100.0 
72.0 9.4 18.0 11.0 5.7 6.2 190.0 2.5 11.0 6.6 40.0 72.0 
5.1 2.5 2.5 7.2 11.0 83.0 100.0 7.4 5.5 15.0 7.4 7.0 
14.0 440.0 600.0 70.0 110.0 110.0 2.5 2.5 34.0 2.5 2.5 5.8 
300.0 1600.0 34.0 280.0 6.9 19.0 2.5 2.5 32.0 2.5 18.0 30.0 
8.6 7.9 32.0 84.0 8.0 14.0 2.5 5.1 5.2 2.5 710.0 36.0 
2.5 2.5 9.0 2.5 7.7 83.0 2.5 8.6 6.5 1100.0 340.0 54.0 
24.0 1800.0 89.0 11.0 12.0 2.5 2.5 2.5 43.0 93.0 54.0 340.0 
54.0 300.0 37.0 35.0 16.0 1200.0 2.5 7.8 130.0 2.5 5.3 180.0 
9.3 16.0 17.0 36.0 62.0 5.2 2.5 2.5 78.0 2.5 2.5 12.0 
19.0 2.5 210.0 30.0 9.1 9.4 2.5 2.5 2.5 2.5 2.5 2.5 
14.0 170.0 230.0 370.0 6.0 5.8 7.0 2.5 41.0 2.5 2.5 60.0 
10.0 9.5 45.0 11.0 68.0 2.5 2.5 2.5 14.0 2.5 2.5 22.0 
21.0 160.0 61.0 19.0 43.0 2.5 2.5 2.5 6.9 2.5 2.5 5.1 
38.0 620.0 19.0 58.0 230.0 38.0 2.5 2.5 7.0 2.5 2.5 2.5 
44.0 850.0 730.0 93.0 180.0 6.0 84.0 17.0 27.0 2.5 2.5 6.8 
57.0 93.0 21.0 280.0 85.0 5.9 140.0 2.5 2.5 24.0 2.5 2.5 
71.0 100.0 41.0 12.0 30.0 6.3 19.0 2.5 6.0 2.5 5.6 2.5 
81.0 2200.0 22.0 63.0 2.5 450.0 7.8 7.1 2.5 2.5 2.5 2.5 
24.0 150.0 570.0 62.0 12.0 180.0 5.3 2.5 17.0 2.5 2.5 2.5 
24.0 5.7 18.0 800.0 17.0 17.0 2.5 5.3 2.5 21.0 2.5 2.5 
6.3 360.0 8.5 58.0 18.0 2.5 2.5 2.5 9.6 2.5 2.5 5.2 
43.0 64.0 28.0 560.0 10.0 67.0 6.3 2.5 7.2 89.0 2.5 2.5 
13.0 28.0 20.0 1800.0 14.0 5.1 2.5 6.6 14.0 42.0 2.5 29.0 
7.0 100.0 21.0 790.0 8.4 2.5 47.0 2.5 2.5 8.8 2.5 2.5 
210.0 48.0 110.0 12.0 7.4 2.5 10.0 2.5 2.5 1400.0 93.0 2.5 

.O 2.5 5.2 2.5 2.5 5.4 35.0 9.9 41.0 2.5 70.0 2.5 
.4 5.4 2.5 5.0 2.5 18.0 250.0 2.5 140.0 2.5 14.0 78.0 
.8 34.0 2.5 2.5 2.5 2.5 2.5 31.0 31.0 5.8 5.2 7.6 
.1 18.0 2.5 2.5 2.5 5.6 2.5 29.0 5.4 2.5 170.0 5.1 
.2 2.5 2.5 2.5 2.5 93.0 2.5 50.0 2.5 2.5 6.6 2.5 
.O 2.5 2.5 2.5 2.5 2.5 2.5 15.0 27.0 2.5 16.0 24.0 
.3 2.5 2.5 2.5 2.5 2.5 2.5 23.0 39.0 9.0 6.5 23.0 
.2 5.1 2.5 2.5 2.5 2.5 740.0 2.5 29.0 2.5 24.0 2.5 
.5 9.9 2.5 5.2 560.0 44.0 18.0 5.3 2.5 2.5 26.0 2.5 
.O 19.0 2.5 2.5 330.0 2.5 2.5 2.5 190.0 2.5 24.0 56.0 
.5 260.0 2.5 2.5 2.5 2.5 43.0 14.0 24.0 2.5 6.0 38.0 
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Lead Concentration 

50 64 63 67 1100 
120 100 62 56 93 
83 1300 800 66 89 
56 19 58 93 1400 
72 1200 560 19 270 
300 60 1800 260 77 
54 30 790 47 170 
57 1000 370 250 100 
71 600 81 740 110 
81 89 83 84 710 

210 210 120 140 340 
380 230 110 7.8 54 
800 61 62 560 93 
630 730 68 330 70 
380 22 43 140 170 
900 570 230 64 120 
440 110 180 190 1300 
1600 62 85 100 100 
1800 2200 30 50 72 
300 350 300 120 54 
170 100 120 130 340 
160 70 230 78 180 
620 280 240 41 60 
850 84 83 140 78 
93 30 110 190 56 
100 370 83 1100 110 
2200 58 1200 120 200 

Chart - 2 
Histogram and Raw Data Summary 405 

Total Lead Samples with Corresponding Soluble Lead Data 

Bin Frequency 
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Chart - 3 
Histogram and Raw Data Summary 405 

Soluble Lead Samples (STLC) 

Bin Frequency 
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Chart - 4 
Histogram and Raw Data Summary 405 

Total Lead (All Samples) - In(x) Transformed 
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Chart 7 
Cumulative Probability Distribution for Total Lead 

1405 - Aerially Deposited Lead Investigation 

Lead (rnglkg) 

-e- All Depths 
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Figure 1 
Block Diagrams - 95% UCL for Various Distributions 

Hot Areas Group 1: B-17N, 18N, 19N, 21N, 22N 
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Figure 5 
Block Diagrams - 95% UCL for Various Distributions 

Hot Areas Group 5: 124S, 128S, 132s 
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Table C-I 
Summary of Soil Analytical Test Results -All Samples 

Total Lead, STLC, and TCLP by EPA Test Method 60108 
Caltrans 1-405 ADL Study 

STLC Dl Water 

Detection Frequency 
Minimum Detected Value 
Maximum Detected Value 

Non-Parametric 

-- 

Notes: . .. 

[I1 - Includes a subset of total lead analyses for samples which were also analyzed for soluble lead 
['I - Data set excludes duplicate samples from analysis unless also analyzed for soluble lead 
Non-detect values are included in statistical analyses at a concentration of 112 the laboratory detection limit 
Data distributions and UCL values derived from ProUCL, Version 3.0 
Basis for determining data distribution in descending order, include linear, gamma, lognormal, and non-parametric 
NA - Not Applicable 



Table C-2 
Summary of Soil Analytical Test Results by Sampling Depth 

Total Lead, STLC, and TCLP by EPA Test Method 6010B 
Caltrans 1-405 ADL Study 

Detection Frequency 

Notes: 

['I - Data set excludes duplicate samples from analysis unless also analyzed for soluble lead 
Non-detect values are included in statistical analyses at a concentration of I12 the laboratory detection limit 
Data distributions and UCL values derived from ProUCL, Version 3.0, and exclude ND values 
Basis for determining data distribution in descending order, include linear, gamma, lognormal, and non-parametric 
NA - Not Applicable 



Table C-3 
Linear Regression Analysis 

Total Lead and Soluble Lead (STLC-WET) by EPA Test Method 6010B 
Caltrans 1-405 ADL Study 

Linear Regression Analysis 

2500 

0 
0 50 100 150 

Soluble Lead (mgiL) 

X * Y  

Mean Concentration 31 3.2903 32.356875 27954.07994 
Standard Deviation (stdev) 432.53 47.53 77513.78 
Number of Samples (n) 144 144 144 

Calculated R Value 0.873 
Calculated R' Value 0.762 

Calculated Regression Line Values (y = ax + b) 
Slope (a) 7.941 
Intercept (b) 56.342 

EQUATIONS 
r = [(Mean of Pb total and Pb soluble) - (Mean Pb soluble) x (Mean Pb total))] I [(Stdev Pb 
soluble x (Stdev Pb total))] x nln-I 
Slope (a) = R value x Stdev Pb total i Stdev Pb soluble 
Intercept (b) = ((Mean Pb total - slope (a)) x Mean Pb soluble 
Notes: 
Dataset includes all soil sample pairs that were subjected to laboratory analysis of 
soluble lead AND which were also analyzed for total lead 
Duplicate samples were excluded from analysis if the original sample was also 
analyzed for total AND soluble lead 
Duplicate samples were excluded from analysis if the original sample was also 
analyzed for total AND soluble lead 
Samples that did not contain detected concentrations of soluble lead were excluded 
from regression analysis 
Wet-Pb - Soluble lead as determined by STLCMlET (citric acid extraction method) 



B-96s 0.0-0.5 560 
B-102s 0.0-0.5 190 
B-113s 0.0-0.5 120 
B-121s 0.0-0.5 140 
B-123s 0.0-0.5 190 
B-124s 0.0-0.5 1100 
B-125s 0.0-0.5 120 
B-126s 0.0-0.5 140 
B-128s 0.0-0.5 1100 
B-132s 0.0-0.5 89 
B-136s 0.0-0.5 270 
B-138s 0.0-0.5 100 
B-140s 0.0-0.5 710 
B-145s 0.0-0.5 93 
B-146s 0.0-0.5 170 
B-150N 0.0-0.5 1300 
B-151N 0.0-0.5 100 
B-153N 0.0-0.5 340 
B-154s 0.0-0.5 60 
B-158s 0.0-0.5 78 
B-160s 0.0-0.5 56 
B-162N 0.0-0.5 110 
B-163N 0.0-0.5 200 
B-IN 1.0-1.5 50 
B3N 1.0-1.5 83 
B4N 1.0-1.5 56 
B7N 1.0-1.5 54 
B-ION 1.0-1.5 71 
B-13N 1.0-1.5 380 
B-16N 1.0-1.5 630 
B-18N 1.0-1.5 1600 
B-19N 1.0-1.5 300 
B-21N 1.0-1.5 93 
B-22N 1.0-1.5 150 
B-23N 1.0-1.5 64 
B-26N 1.0-1.5 60 
B-35N 1.0-1.5 62 
B-36N 1.0-1.5 350 
B-39N 1.0-1.5 280 
B-42N 1.0-1.5 93 
B-43N 1.0-1.5 63 
B-44N 1.0-1.5 58 
B-45N 1.0-1.5 790 
B-47N 1.0-1.5 83 
B-54N 1.0-1.5 180 
B-61N 1.0-1.5 110 
B62N 1.0-1.5 83 
B-66N 1.0-1.5 180 
B-70N 1.0-1.5 66 

B-116s 1.0-1.5 130 
B-128s 1.0-1.5 93 
B-138s 1.0-1.5 110 
B-140s 1.0-1.5 340 



B-145s 1.0-1.5 70 
B-151N 1.0-1.5 72 
B-153N 1.0-1.5 180 
B-163N 1.0-1.5 97 
B-ION 2.0-2.5 81 
B-16N 2.0-2.5 380 
B-20N 2.0-2.5 160 
B-21N 2.0-2.5 100 
B30N 2.0-2.5 61 
B-36N 2.0-2.5 100 
B39N 2.0-2.5 84 
B-42N 2.0-2.5 280 
B-43N 2.0-2.5 62 
B-44N 2.0-2.5 560 
B-46N 2.0-2.5 81 
B-47N 2.0-2.5 120 
B-50N 2.0-2.5 110 
B-53N 2.0-2.5 68 
B-54N 2.0-2.5 85 
B-79N 2.0-2.5 250 
B109S 2.0-2.5 50 
B-116s 2.0-2.5 78 
B-125s 2.0-2.5 85 
B-136s 2.0-2.5 170 
B-140s 2.0-2.5 54 
B148S 2.0-2.5 120 
B-152N 2.0-2.5 54 
B-40N 3.0-3.5 30 
B-20N 3.0-3.5 620 
B-25N 3.0-3.5 19 
B-26N 3.0-3.5 30 
B-29N 3.0-3.5 210 
B-31N 3.0-3.5 22 
B-52N 3.0-3.5 62 
B-53N 3.0-3.5 43 
B54N 3.0-3.5 30 
B-76N 3.0-3.5 19 
B-78N 3.0-3.5 47 
B94S 3.0-3.5 7.8 
B96S 3.0-3.5 140 
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Table C-5 
Confidence Intervals for Hot Areas 

Group 1: B-17N, 18N, 19N, 21N, 
22N 

Group 2: B-25N, 26N, 27N, 31N, 
32N 

""Upper, ., Upper 
+ + 

Limit 95%  rimi it-80% 
Total Lead 
STLC -WET 

. . Upper.: -Upper 
+ 

' 

Limit 95% Limit 80%. 
Total Lead 
STLC -WET 

Group 3: 41N, 44N, 45N, 66N, 
63N 

Total Lead 
STLC -WET 65.98 

' O ''I - i 

Total Lead 
STLC -WET 

Upper - 
~ i m i t  95% 

1486.12 
135.01 

.. Upper 
Limit 80% 

1172.11 
107.66 

Upper 
Limit 80% 

1172.11 
1 10.29 

I 

O t '-' *'fbg 
Total Lead 
STLC -WET 

- Upper 
'~irnit 95% 

1486.12 
134.28 



Table C-5 (continued) 
Confidence Intervals for Hot Areas 

Group 4: 29N, 36N, 140S, 47N 

Total Lead 
STLC -WET 89.52 

. . -; U~per  % ;- Upper 

Total Lead 122.67 
STLC -WET 43.88 24.19 

Q '"1 + 2 fog 

Total Lead 
STLC -WET 108.29 75.02 

, Upper; 
.Limit 80%. 

194.02 
32.27 

. . " ,  

I ' ' ' " 
Total Lead 
STLC -WET 

- Uppep., 
Limit 95% 

239.33 
47.65 

Group 5: 124S, 128S, 132s 

:Upper- 
~ i m i t  80% 

N A 
N A 

: :'gfbg< 
1 

Total Lead 
STLC -WET 

, - ' ' O fbg-, 

Total Lead 
STLC -WET 

-Upper.. 
$Limit 95% 

210 (a) 
15 (a) 

Total Lead 51.68 
STLC -WET 

e I . b + ' , x + g  
- - _ 

Total Lead 
STLC -WET 

Total Lead 19.09 

:Upper, 
Limit 95% 

1540.92 
376.70 

,:Upper." 
Limit 80% 

1 164.87 
120.79 

Upper*, 
Limit 95%' 

1617.50 
123.70 

U p p e r  
Limit 80% 

889.58 
96.01 



B-2N 0.0-0.5 Unrestricte 
B-3N 0.0-0.5 Y-I 
B-4N 0.0-0.5 Unrestricte _r_F_~_C_...__C____~____/__.,_._._.__F --"- 
B-5N 0.0-0.5 Y-I .BZSlS . . 0.0-0.5- .Y-2: - ' '. 

B-6N 0.0-0.5 Y-I 
B-7N 0.0-0.5 Unrestricte 
B-8N 0.0-0.5 Unrestricte B-84s 0.0-0.5 Unrestricted B-161s 0.0-0.5 Unrestricted 
B-9N 0.0-0.5 Unrestricte B-162N 0.0-0.5 Y-I 

B-ION 0.0-0.5 Y-I 

B-54N 0.0-0.5 Y-I 

B-133s 0.0-0.5 Unrestricted 

B-57N 0.0-0.5 Y-I B-134s 0.0-0.5 Unrestricted 
B-58N 0.0-0.5 Y-I B-135s 0.0-0.5 Unrestricted 
B-59N 0.0-0.5 Y-I B-136s 0.0-0.5 Y-I 
B-60N 0.0-0.5 Y-I 

B-99s 0.0-0.5 Unrestricted 
B-102s 0.0-0.5 Y-I 

B-72N 0.0-0.5 Y-I 



Table C-6 Caitrans Soil Classification for Soil Depth 0.0 - 0.5 fbg (Continued) 

B-169N 0.0-0.5 Y-I B-215s 0.0-0.5 Unrestricted 

B-171N 0.0-0.5 Y-I B-217s 0.0-0.5 Unrestricted 
B-171NA 0.0-0.5 Y-I 
B-172N 0.0-0.5 Y-I 

B-181N 0.0-0.5 Y-I 

B-186N 0.0-0.5 Unrestricted- B-262s 0.0-0.5 Unrestricted 
B-187N 0.0-0.5 Unrestricted B-263s 0.0-0.5 Unrestricted 
B-193N 0.0-0.5 Unrestricted B-264s 0.0-0.5 Unrestricted 

Sample Depth Soil CIass 

B-279s 0.0-0.5 Unrestricted 
B-280s 0.0-0.5 Unrestricted 

Sample Depth Soil CIass 

B-244N 0.0-0.5 Unrestricted 
B-245s 0.0-0.5 Unrestricted 

Sample Depth Soil Class 

B-164N 0.0-0.5 Unrestricted 
B-164NA 0.0-0.5 Unrestricted 

Sample Depth Soil Class Sample Depth Soil Class 

B-209N 0.0-0.5 Y-I 
B-210s 0.0-0.5 Y-I 





Sample Depth Soil Class 

B-172N 1.0-1.5 Y-I 
B-173N 1 .O-1.5 Unrestricted 
B-174N 1.0-1.5 Unrestricted 
B-182N 1 .O-1.5 Unrestricted 
B-184N 1 .O-1.5 Unrestricted 
B-187N 1 .O-1.5 Unrestricted 
B-195N 1.0-1.5 Unrestricted 
B-196N 1.0-1.5 Unrestricted 
B-197N 1 .O-1.5 Unrestricted 
B-198N 1.0-1.5 Unrestricted 
B-199N 1.0-1.5 Unrestricted 
B-200N 1 .O-1.5 Unrestricted 
B-201N 1.0-1.5 Y-I 
B-202N 1 .O-1.5 Unrestricted 

B-202NA 1 .O-1.5 Unrestricted 
B-203N 1 .O-1.5 Unrestricted 
B-204N 1 .O-1.5 Unrestricted 
B-205N 1.0-1.5 Y-I 
B-206N 1 .O-1.5 Unrestricted 
B-207N 1 .O-1.5 Unrestricted 
B-208N 1 .O-1.5 Unrestricted 
B-209N 1 .O-1.5 Unrestricted 
B-210s 1.0-1.5 Y-I 
B-21 IS 1 .O-1.5 Unrestricted 
B-212s 1 .O-1.5 Unrestricted 
B-213s 1 .O-1.5 Unrestricted 
B-214s 1 .O-1.5 Unrestricted 
B-215s 1 .O-1.5 Unrestricted 
B-216s 1.0-1.5 Unrestricted 
B-217s 1.0-1.5 Unrestricted 
B-218s 1 .O-1.5 Unrestricted 

B-218SA 1.0-1.5 Unrestricted 
B-219s 1 .O-1.5 Unrestricted 
B-220s 1.0-1.5 Unrestricted 
B-221 S 1 .O-1.5 Unrestricted 
B-222s 1.0-1.5 Unrestricted 
B-223s 1 .O-1.5 Unrestricted 
B-224s 1 .O-1.5 Unrestricted 

Table C-7 Caltrans Soil 
Sample Depth Soil Class 

B-225s 1 .O-1.5 Unrestricted 
B-226s 1 .O-1.5 Unrestricted 
B-227s 1.0-1.5 Unrestricted 
B-228s 1.0-1.5 Unrestricted 
B-229s 1.0-1.5 Y-I 
B-253s 1 .O-1.5 Unrestricted 
B-254s 1.0-1.5 Unrestricted 
B-255s 1.0-1.5 Unrestricted 
B-257s 1.0-1.5 Unrestricted 
B-258s 1.0-1.5 Unrestricted 
B-259s 1.0-1.5 Unrestricted 
B-260s 1 .O-1.5 Unrestricted 
B-261s 1.0-1.5 Unrestricted 
B-262s 1.0-1.5 Unrestricted 
B-263s 1 .O-1.5 Unrestricted 
B-264s 1 .O-1.5 Unrestricted 
B-264s 1 .O-1.5 Unrestricted 
B-265s 1 .O-1.5 Unrestricted 
B-266s 1 .O-1.5 Unrestricted 
B-267s 1 .O-1.5 Unrestricted 
B-268s I .O-1.5 Unrestricted 
B-269s 1 .O-1.5 Unrestricted 
B-270s 1.0-1.5 Unrestricted 
B-271s 1 .O-1.5 Unrestricted 
B-272s 1 .O-1.5 Unrestricted 
B-272s 1 .O-1.5 Unrestricted 
B-273s 1 .O-1.5 Unrestricted 
B-274s 1 .O-1.5 Unrestricted 
B-275s 1 .O-1.5 Unrestricted 
B-276s 1 .O-1.5 Unrestricted 
B-277s 1 .O-1.5 Unrestricted 
B-278s 1.0-1.5 Unrestricted 
B-279s 1 .O-1.5 Unrestricted 
B-280s 1.0-1.5 Unrestricted 
B-280s 1.0-1.5 Y-I 

Classification for Soil Depth 
Sample Depth Soil Class 

1.0 - 1.5 fbg (Continued) 
Sample Depth Soil Class Sample Depth Soil Class 



Table C-8 Caltrans Soil Classification for Soil Depth 2.0 - 2.5 fbg 
Sample Depth Soil Class Sample Depth Soil Class Sample Depth Soil Class Sample Depth Soil Class Sample Depth Soil Class 

B-62N 2.0-2.4 Unrestricted B-38N 2.0-2.5 Unrestricted B-79N 2.0-2.5 Y-I B-117s 2.0-2.5 Unrestricted B-154s 2.0-2.5 Unrestricted 
B-IN 2.0-2.5 Unrestricted B-39N 2.0-2.5 Unrestricted B-80N 2.0-2.5 Unrestricted B-118s 2.0-2.5 Unrestricted B-155s 2.0-2.5 Unrestricted 

B-4N 2.0-2.5 Unrestricted 
B-5N 2.0-2.5 Unrestricted 
B-6N 2.0-2.5 Unrestricted 
B-7N 2.0-2.5 Unrestricted 
B-8N 2.0-2.5 Unrestricted 
B-9N 2.0-2.5 Unrestricted 

B-ION 2.0-2.5 Y-I 

B-14N 2.0-2.5 Unrestricted 
B-15N 2.0-2.5 Unrestricted 
B-16N 2.0-2.5 Y-I 

B-21N 2.0-2.5 Y-I 

B30N 2.0-2.5 Y-I B-146s 2.0-2.5 Unrestricted 



Table C-8 Caltrans Soil Classification for Soil Depth 2.0 - 2.5 fbg (Continued) 
Sample Depth Soil Class 

B-172N 2.0-2.5 Unrestricted 
B-173N 2.0-2.5 Y-1 
B-174N 2.0-2.5 Unrestricted 
B-182N 2.0-2.5 Unrestricted 
B-184N 2.0-2.5 Unrestricted 
B-187N 2.0-2.5 Unrestricted 

B-201N 2.0-2.5 Y-1 B-261s 2.0-2.5 Unrestricted 

B-205N 2.0-2.5 Y-1 B-265s 2.0-2.5 Unrestricted 

B-222s 2.0-2.5 Unrestricted 
B-223s 2.0-2.5 Unrestricted 

Sample Depth Soil Class Sample Depth Soil Class Sample Depth Soil Class 

B-225.9 2.0-2.5 Unrestricted 
B-226s 2.0-2.5 Unrestricted 
B-227s 2.0-2.5 Unrestricted 
B-228s 2.0-2.5 Unrestricted 

Sample Depth Soil Class 



Table C-9 Caltrans Soil Classification for Soil Depth 3.0 - 3.5 fbg 
Sample Depth Soil Class 

B-156s 3.0-3.5 Unrestricted 
B-157s 3.0-3.5 Unrestricted 
B-158s 3.0-3.5 Unrestricted 
B-159s 3.0-3.5 Unrestricted 
B-161s 3.0-3.5 Unrestricted 
B-162N 3.0-3.5 Unrestricted 
B-163N 3.0-3.5 Unrestricted 

Sample Depth Soil Class 

B-1 18s 3.0-3.5 Unrestricted 
B-119s 3.0-3.5 Unrestricted 
B-120s 3.0-3.5 Unrestricted 
B-121s 3.0-3.5 Unrestricted 
B-122s 3.0-3.5 Unrestricted 
B-123s 3.0-3.5 Unrestricted 
B-124s 3.0-3.5 Unrestricted 
B-125s 3.0-3.5 Unrestricted 
B-126s 3.0-3.5 Unrestricted 
B-127s 3.0-3.5 Unrestricted 
B-128s 3.0-3.5 Unrestricted 
B-129s 3.0-3.5 Unrestricted 
B-130s 3.0-3.5 Unrestricted 
B-131s 3.0-3.5 Unrestricted 

Sample Depth Soil Class 

B-39N 3.0-3.5 Unrestricted 
B-40N 3.0-3.5 Unrestricted 
B-17N 3.0-3.5 Unrestricted 
B-18N 3.0-3.5 Unrestricted 
B-19N 3.0-3.5 Unrestricted 
B-20N 3.0-3.5 Y-I 
B-24N 3.0-3.5 Unrestricted 
B-25N 3.0-3.5 Unrestricted 
B-26N 3.0-3.5 Unrestricted 
B-27N 3.0-3.5 Unrestricted 
B-28N 3.0-3.5 Unrestricted 
B-29N 3.0-3.5 Y-1 
B-30N 3.0-3.5 Unrestricted 
B-31N 3.0-3.5 Unrestricted 

Sample Depth Soil Class 

B-80N 3.0-3.5 Unrestricted 
B-81s 3.0-3.5 Unrestricted 
B-82s 3.0-3.5 Unrestricted 
B-83s 3.0-3.5 Unrestricted 
B-84s 3.0-3.5 Unrestricted 
B-85s 3.0-3.5 Unrestricted 
B-86s 3.0-3.5 Unrestricted 
B-87s 3.0-3.5 Unrestricted 
B-88s 3.0-3.5 Unrestricted 
B-89s 3.0-3.5 Unrestricted 
B-90s 3.0-3.5 Unrestricted 
B-91s 3.0-3.5 Unrestricted 
B-92s 3.0-3.5 Unrestricted 
B-93s 3.0-3.5 Unrestricted 

- B-132s 3.0-3.5 Y-2 , 

B-133s 3.0-3.5 Unrestricted 
B-134s 3.0-3.5 Unrestricted 
B-135s 3.0-3.5 Unrestricted 
B-136s 3.0-3.5 Unrestricted 
B-137s 3.0-3.5 Unrestricted 
B-138s 3.0-3.5 Unrestricted 
B-139s 3.0-3.5 Unrestricted 
B-140s 3.0-3.5 Unrestricted 
B-141s 3.0-3.5 Unrestricted 
B-142s 3.0-3.5 Unrestricted 
B-143s 3.0-3.5 Unrestricted 
B-144s 3.0-3.5 Unrestricted 
B-145s 3.0-3.5 Unrestricted 
B-146s 3.0-3.5 Unrestricted 
B-147s 3.0-3.5 Unrestricted 
B-148s 3.0-3.5 Unrestricted 
B-149s 3.0-3.5 Unrestricted 
B-150N 3.0-3.5 Unrestricted 
B-151N 3.0-3.5 Unrestricted 
B-153N 3.0-3.5 Unrestricted 
B-154s 3.0-3.5 Unrestricted 
B-155s 3.0-3.5 Unrestricted 

B48N 3.0-3.5 Unrestricted 
B-50N 3.0-3.5 Unrestricted 
B-52N 3.0-3.5 Unrestricted 
B-53N 3.0-3.5 Unrestricted 
B-54N 3.0-3.5 Unrestricted 
B-55N 3.0-3.5 Unrestricted 
B56N 3.0-3.5 Unrestricted 
B-57N 3.0-3.5 Unrestricted 
B-65N 3.0-3.5 Unrestricted 
B-66N 3.0-3.5 Unrestricted 
B-67N 3.0-3.5 Unrestricted 
B-68N 3.0-3.5 Unrestricted 
B-69N 3.0-3.5 Unrestricted 
B-70N 3.0-3.5 Unrestricted 
B-71N 3.0-3.5 Unrestricted 
B-72N 3.0-3.5 Unrestricted 
B-73N 3.0-3.5 Unrestricted 
B-74N 3.0-3.5 Unrestricted 
B-75N 3.0-3.5 Unrestricted 
B-76N 3.0-3.5 Unrestricted 
B-77N 3.0-3.5 Unrestricted 
B-78N 3.0-3.5 Unrestricted 
B-79N 3.0-3.5 Unrestricted 

B-94s 3.0-3.5 Unrestricted 
B-94s-5 3.0-3.5 Unrestricted 
B-95s 3.0-3.5 Unrestricted 
B-96s 3.0-3.5 Unrestricted 
B-97s 3.0-3.5 Unrestricted 
B-98s 3.0-3.5 Unrestricted 
B-99s 3.0-3.5 Unrestricted 
B-102s 3.0-3.5 Unrestricted 
B-103s 3.0-3.5 Unrestricted 
B-104s 3.0-3.5 Unrestricted 
B-105s 3.0-3.5 Unrestricted 
B-106s 3.0-3.5 Unrestricted 
B-107s 3.0-3.5 Unrestricted 
B-108s 3.0-3.5 Unrestricted 
B-109s 3.0-3.5 Unrestricted 
B-1 10s 3.0-3.5 Unrestricted 
B-1 1 lS 3.0-3.5 Unrestricted 
B-112s 3.0-3.5 Unrestricted 
B-113s 3.0-3.5 Unrestricted 
B-114s 3.0-3.5 Unrestricted 
B-115s 3.0-3.5 Unrestricted 
B-116s 3.0-3.5 Unrestricted 
B-117s 3.0-3.5 Unrestricted 



APPENDIX D 

OFFICIAL LABORATORY REPORTS AND CHAIN OF CUSTODY RECORDS 
(on compact disc) 



May 19,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAF' No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No.: 098417 

RE: West County Connectors Project, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of hrther assistance to your company. 

Sincerely, 

Eddie F. @driguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratoly Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors Project, 151396

Client Sample ID: B-81S@0.0-0.5

Collection Date: 4/21/2008 9:21:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-001

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515E R94592QC Batch: PrepDate:

Lead 1.0 mg/L 2080 0.042 5/15/2008 05:32 PM

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080516H 45618QC Batch: PrepDate: 5/13/2008

Lead 0.25 mg/L 50.80 0.011 5/16/2008 04:19 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080516C 45675QC Batch: PrepDate: 5/15/2008

Lead 1.2 mg/L 53.8 0.053 5/16/2008 11:55 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

BatchID: R94592

Sample ID: MB-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94592

SeqNo: 1457897

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94592

SeqNo: 1457898

LCSSampType: TestCode: 6010_ST

Lead 1.000 97.4 85 1150.050 00.974

Sample ID: 098724-001ADUP

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457901

DUPSampType: TestCode: 6010_ST

Lead 201.0 0.07818 00.075

Sample ID: 098724-001AMS

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457902

MSSampType: TestCode: 6010_ST

Lead 2.500 92.9 71 1181.0 0.078182.402

Sample ID: 098724-001AMSD

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457903

MSDSampType: TestCode: 6010_ST

Lead 2.500 95.8 71 118 201.0 0.07818 2.402 2.952.474

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

BatchID: 45618

Sample ID: MB-45618

Batch ID: 45618 TestNo: WET DI/ EPA Analysis Date: 5/16/2008

Prep Date: 5/13/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94650

SeqNo: 1459088

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Sample ID: LCS-45618

Batch ID: 45618 TestNo: WET DI/ EPA Analysis Date: 5/16/2008

Prep Date: 5/13/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94650

SeqNo: 1459089

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 106 85 1150.050 0.0040941.060

Sample ID: 098417-001ADUP

Batch ID: 45618 TestNo: WET DI/ EPA Analysis Date: 5/16/2008

Prep Date: 5/13/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94650

SeqNo: 1459091

DUPSampType: TestCode: 6010_STDI

WET

Lead 200.25 0.8039 0.4180.807

Sample ID: 098417-001AMS

Batch ID: 45618 TestNo: WET DI/ EPA Analysis Date: 5/16/2008

Prep Date: 5/13/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94650

SeqNo: 1459092

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 93.8 71 1180.25 0.80393.148

Sample ID: 098417-001AMSD

Batch ID: 45618 TestNo: WET DI/ EPA Analysis Date: 5/16/2008

Prep Date: 5/13/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94650

SeqNo: 1459093

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 92.7 71 118 200.25 0.8039 3.148 0.8553.121

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

BatchID: 45675

Sample ID: MB-45675

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94621

SeqNo: 1458586

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45637 TC

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94621

SeqNo: 1458587

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45675

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94621

SeqNo: 1458588

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.1 85 1150.050 0.0045440.956

Sample ID: 098417-001ADUP

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94621

SeqNo: 1458591

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 201.2 3.812 11.04.254

Sample ID: 098417-001AMS

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94621

SeqNo: 1458592

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 12.50 99.7 71 1181.2 3.81216.273

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

BatchID: 45675

Sample ID: 098417-001AMSD

Batch ID: 45675 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/15/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-81S@0.0-0.5

RunNo: 94621

SeqNo: 1458593

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 12.50 90.8 71 118 201.2 3.812 16.27 7.0315.168

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 6



April 29,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02 107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098417 

RE: West County Connectors Project, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel fiee to call me at (562)989-4045 if I can be of fiuther assistance to your company. 

Sincerely, 

Eddie 9 F. odriguez 

~aboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entiretv without written ~ermission from the client and Advanced Technolow Laboratories. 

Advarzced Technology 
Laboratories 

l p f5Y . 3275 Walnut Avenue rgna H11l. CA 90755 Tel: 562 989-4045 Far: 562 989-4040 



Project: West County Connectors Project, 151396

Client Sample ID: B-81S@0.0-0.5

Collection Date: 4/21/2008 9:21:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-001

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1740 0.25 4/28/2008 03:40 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424D R93845QC Batch: PrepDate:

pH 0.10 pH Units 17.1 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-81S@1.0-1.5

Collection Date: 4/21/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-002

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 118 0.25 4/28/2008 03:43 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424D R93845QC Batch: PrepDate:

pH 0.10 pH Units 17.7 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-81S@2.0-2.5

Collection Date: 4/21/2008 9:28:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-003

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 03:47 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424D R93845QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-81S@3.0-3.5

Collection Date: 4/21/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-004

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 15.2 0.25 4/28/2008 03:51 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424D R93845QC Batch: PrepDate:

pH 0.10 pH Units 18.1 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-82S@0.0-0.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-005

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 03:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-82S@1.0-1.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-006

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 03:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-82S@2.0-2.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-007

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-82S@3.0-3.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-008

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-83S@0.0-0.5

Collection Date: 4/21/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-009

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B-83S@1.0-1.5

Collection Date: 4/21/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-010

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B83S@2.0-2.5

Collection Date: 4/21/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-011

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B83S@3.0-3.5

Collection Date: 4/21/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-012

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B84S@0.0-0.5

Collection Date: 4/21/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-013

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B84S@1.0-1.5

Collection Date: 4/21/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-014

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B84S@2.0-2.5

Collection Date: 4/21/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-015

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 04:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B84S@3.0-3.5

Collection Date: 4/21/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-016

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B85S@0.0-0.5

Collection Date: 4/21/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-017

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

18 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B85S@1.0-1.5

Collection Date: 4/21/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-018

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

19 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B85S@2.0-2.5

Collection Date: 4/21/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-019

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B85S@3.0-3.5

Collection Date: 4/21/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-020

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428D 45183QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

21 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B86S 0.0-0.5

Collection Date: 4/21/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-021

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B86S 1.0-1.5

Collection Date: 4/21/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-022

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 05:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B86S 2.0-2.5

Collection Date: 4/21/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-023

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B86S 3.0-3.5

Collection Date: 4/21/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-024

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 15.8 0.25 4/28/2008 06:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87S 0.0-0.5

Collection Date: 4/21/2008 12:17:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-025

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 116 0.25 4/28/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87S 1.0-1.5

Collection Date: 4/21/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-026

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87S 2.0-2.5

Collection Date: 4/21/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-027

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87S 3.0-3.5

Collection Date: 4/21/2008 12:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-028

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87SA 0.0-0.5

Collection Date: 4/21/2008 12:17:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-029

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 15.1 0.25 4/28/2008 06:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87SA 1.0-1.5

Collection Date: 4/21/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-030

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87SA 2.0-2.5

Collection Date: 4/21/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-031

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B87SA 3.0-3.5

Collection Date: 4/21/2008 12:28:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-032

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B88S 0.0-0.5

Collection Date: 4/21/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-033

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 17.4 0.25 4/28/2008 06:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B88S 1.0-1.5

Collection Date: 4/21/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-034

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B88S 2.0-2.5

Collection Date: 4/21/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-035

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 06:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

36 of 53



Project: West County Connectors Project, 151396

Client Sample ID: B88S 3.0-3.5

Collection Date: 4/21/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-036

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 15.0 0.25 4/28/2008 07:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B89S 0.0-0.5

Collection Date: 4/21/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-037

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B89S 1.0-1.5

Collection Date: 4/21/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-038

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B89S 2.0-2.5

Collection Date: 4/21/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-039

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B89S 3.0-3.5

Collection Date: 4/21/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-040

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428A 45184QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B-90S 0.0-0.5

Collection Date: 4/21/2008 2:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-041

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428E 45185QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B-90S 1.0-1.5

Collection Date: 4/21/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-042

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428E 45185QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 07:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B-90S 2.0-2.5

Collection Date: 4/21/2008 2:38:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-043

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428E 45185QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 15.2 0.25 4/28/2008 08:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: B-90S 3.0-3.5

Collection Date: 4/21/2008 2:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-044

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080428E 45185QC Batch: PrepDate: 4/24/2008

Lead 5.0 mg/Kg 1ND 0.25 4/28/2008 08:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: West County Connectors Project, 151396

Client Sample ID: CREW 2-ER-1

Collection Date: 4/21/2008 2:50:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098417

Lab ID: 098417-046

Advanced Technology Laboratories Print Date: 29-Apr-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 12:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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29-Apr-08Date:Advanced Technology Laboratories

Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45183A

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93891

SeqNo: 1446840

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45183

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93891

SeqNo: 1446841

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 101 80 1205.0 0252.601

Sample ID: 098417-010ADUP

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-83S@1.0-1.5

RunNo: 93891

SeqNo: 1446852

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.095 02.248

Sample ID: 098417-010AMS

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-83S@1.0-1.5

RunNo: 93891

SeqNo: 1446853

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.3 45 1105.0 2.095165.328

Sample ID: MB-45183B

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93891

SeqNo: 1446854

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098417-020ADUP

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B85S@3.0-3.5

RunNo: 93891

SeqNo: 1446865

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.097 03.084

Sample ID: 098417-020AMS

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B85S@3.0-3.5

RunNo: 93891

SeqNo: 1446866

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.3 45 1105.0 3.097161.365

Sample ID: 098417-020AMSD

Batch ID: 45183 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B85S@3.0-3.5

RunNo: 93891

SeqNo: 1446867

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 67.7 45 110 205.0 3.097 161.4 6.65172.471

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45184A

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93932

SeqNo: 1446886

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45184

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93932

SeqNo: 1446887

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 98.6 80 1205.0 0246.619

Sample ID: 098417-030ADUP

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B87SA 1.0-1.5

RunNo: 93932

SeqNo: 1446898

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.350 02.146

Sample ID: 098417-030AMS

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B87SA 1.0-1.5

RunNo: 93932

SeqNo: 1446899

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 62.4 45 1105.0 2.350158.292

Sample ID: MB-45184B

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93932

SeqNo: 1446900

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

49 of 53



Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098417-040ADUP

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B89S 3.0-3.5

RunNo: 93932

SeqNo: 1446911

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.503 04.641

Sample ID: 098417-040AMS

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B89S 3.0-3.5

RunNo: 93932

SeqNo: 1446912

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 62.4 45 1105.0 4.503160.525

Sample ID: 098417-040AMSD

Batch ID: 45184 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B89S 3.0-3.5

RunNo: 93932

SeqNo: 1446913

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.8 45 110 205.0 4.503 160.5 16.2136.462

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45185

Batch ID: 45185 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93933

SeqNo: 1446914

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45185

Batch ID: 45185 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93933

SeqNo: 1446915

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.8 80 1205.0 0234.470

Sample ID: 098417-044ADUP

Batch ID: 45185 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-90S 3.0-3.5

RunNo: 93933

SeqNo: 1446920

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.336 16.95.137

Sample ID: 098417-044AMS

Batch ID: 45185 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-90S 3.0-3.5

RunNo: 93933

SeqNo: 1446921

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.7 45 1105.0 4.336143.640

Sample ID: 098417-044AMSD

Batch ID: 45185 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-90S 3.0-3.5

RunNo: 93933

SeqNo: 1446922

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 49.4 45 110 205.0 4.336 143.6 11.6127.935

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

51 of 53



Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Project: West County Connectors Project, 151396

CLIENT: TRC

Work Order: 098417
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098417-004A-DUP

Batch ID: R93845 TestNo: EPA 9045C Analysis Date: 4/24/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-81S@3.0-3.5

RunNo: 93845

SeqNo: 1445198

DUPSampType: TestCode: 9045_S

pH 200.10 8.110 0.7438.050

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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I 1.. 1 FOR LABORATORY USE ONLY: - - 

Advanced Technology Method of Transpotl Sample Condition upon Receipt 

Client q 1 CHILLED " Y o  N o  4sEALED Y o  N,A 
Lnboratories ATL 23l 111 

3275 Walnut Avenue CAOverN '0 I 2. HEADSPACE (VOA) Y PN q 5. #OF SPLS MATCH coc 
.-Signal;Hill, CA 90755 
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CHAIN OF CUSTODY RECORD p g o f  3 -/ I 
FOR LABORATORY USE ONLY: 

Method of Transpo Sample Candlllon Upon Recwpt 
Cllent 

Laboratories P O #  
1 I CHILLED Y O  N O  4 SEALED Y O  N O  

ATL (3 

3275 Walnut Avenue CA OverN . HEADSPACE (VOA) Y q N q 5. Y OF SPLS MATCH COC Y q N 
FEDEX q 

. . -  " 
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CHAIN OF CUSTODY RECORD P g o f  9 - 
FORLABORATORYUSEONLY: 

Advanced Technology Method of Transport Sample Condltlon Upon Receipt 
Cllent q Y O  N O  4SEALED 

P O #  1 CHILLED Laboratories Y O  N O  
ATL & 

3275 Walnut Avenue C A O v e r N  2 HEADSPACE (VOA) Y q N q 5 #OF SPLS MATCH COC Y q N 
Signal Hill, CA 90755 Lagged By Date FEDEX 
(562) 989-4045 . Fax (562) 989-4040 Other. 3 CONTAINER INTACT Y q N q 6 PRESERVED Y O  N O  

. . -  

I hereby aulhonze A l l  to perform the work Send ReponTo: Bill To: Special Inslructlons/Commenls: 
Indicated below: ~ t t n : _ p + u l  n Ann: 
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Unless otherwise requested by client, all samples will be disposed 45 days after MATRIX RTNE 
receipt and records will be disposed 1 year after submittal of final report. / / / / / /  - O 

c-7 n 
StorageFees (applies when storage is requested): 

Sample : $2.00 I sample I mo (after 45 days) 
Records: $1.00 I ATL workorder I mo (after 1 year) 

I LAB USE ONLY: 
T Sample Description 

Batch #: 
E 

Lab No. Sample I.D. I Location M 
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Cllent 
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DISTRIBUTION: White with report, Yellow to folder. Pink to submitter. 
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May 16,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 09841 8 

RE: West County Connectors, 151 396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel fiee to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

& 
L E d d i e  F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

1 ~ f l j 3  . 
3275 Wnlrlut Avenzre S ~ g n a  Hdl,  CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 0.0-0.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-001

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.50 mg/L 213 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 1.0-1.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-002

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:28 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 11.7 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 3.0-3.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-004

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:31 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.29 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.37 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 0.0-0.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-029

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 12.6 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 1.2 mg/L 549 0.93 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 1.0-1.5

Collection Date: 4/22/2008 11:14:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-030

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 53.1 0.011 5/15/2008 08:33 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 11.6 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 1.0 mg/L 432 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 3.0-3.5

Collection Date: 4/22/2008 11:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-032

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:36 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B97S 1.0-1.5

Collection Date: 4/22/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-034

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45528

Sample ID: MB-45528A

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94510

SeqNo: 1456471

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-45528

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94510

SeqNo: 1456472

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.25 05.122

Sample ID: 098420-006A-DUP

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94510

SeqNo: 1456481

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 7.108 0.6747.156

Sample ID: 098420-006A-MS

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94510

SeqNo: 1456482

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 100 80 1200.50 7.10812.122

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

13 of 13



May 28,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098418 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~aboratorq! Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirew without written permission from the client and Advanced Technology Laboratories. 

3275 Walrzrrt Averzrre 5i$ Hill, CA 90755 Tel: 562 989-4045 Fns: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 0.0-0.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-001

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 5



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 0.0-0.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-029

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 11.2 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 5



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098439-023A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464841

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 5.893 0.01455.893

Sample ID: 098439-023A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464842

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 75.3 70 1300.25 5.8937.775

Sample ID: 098439-023A-MSD

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464843

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 76.8 70 130 200.25 5.893 7.775 0.4857.813

Sample ID: MB-45890A

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464846

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889A TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464847

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098437-019A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464855

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.550 1.491.573

Sample ID: 098437-019A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464856

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.3 70 1300.25 1.5504.007

Sample ID: MB-45890B

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464857

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889B TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464858

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

5 of 5



May 01,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 926 18 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098418 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of firther assistance to your company. 

Sincerely, 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirew without h t t e n  ~ermission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 0.0-0.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-001

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 184 0.25 4/29/2008 05:38 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.6 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 1.0-1.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-002

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1140 0.25 4/29/2008 05:42 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 2.0-2.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-003

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 4/29/2008 05:46 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-94S 3.0-3.5

Collection Date: 4/22/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-004

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 17.8 0.25 4/29/2008 05:50 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 17.9 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-92S 0.0-0.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-005

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/29/2008 05:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-92S 1.0-1.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-006

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/29/2008 05:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-92S 2.0-2.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-007

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP6_080429A 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/29/2008 06:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-92S 3.0-3.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-008

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 12:59 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-91S 0.0-0.5

Collection Date: 4/22/2008 9:39:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-009

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-91S 1.0-1.5

Collection Date: 4/22/2008 9:41:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-010

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.7 0.25 4/30/2008 01:06 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91S 2.0-2.5

Collection Date: 4/22/2008 9:43:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-011

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:20 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91S 3.0-3.5

Collection Date: 4/22/2008 9:46:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-012

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:23 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91SA 0.0-0.5

Collection Date: 4/22/2008 9:39:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-013

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.3 0.25 4/30/2008 01:27 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91SA 1.0-1.5

Collection Date: 4/22/2008 9:41:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-014

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.1 0.25 4/30/2008 01:30 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91SA 2.0-2.5

Collection Date: 4/22/2008 9:43:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-015

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.8 0.25 4/30/2008 01:41 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B91SA 3.0-3.5

Collection Date: 4/22/2008 9:46:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-016

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:44 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B93S 0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-017

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 17.0 0.25 4/30/2008 01:47 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B93S 1.0-1.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-018

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:51 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B93S 2.0-2.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-019

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:54 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B93S 3.0-3.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-020

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429H 45250QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 01:58 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B94S-2  0.0-0.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-021

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:25 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B94S-2 1.0-1.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-022

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:29 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B94S-2 2.0-2.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-023

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:32 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B94S-2 3.0-3.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-024

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:36 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B95S 0.0-0.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-025

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:39 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B95S 1.0-1.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-026

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B95S 2.0-2.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-027

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:46 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B95S 3.0-3.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-028

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 02:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

29 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 0.0-0.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-029

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1560 0.25 4/30/2008 02:53 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 1.0-1.5

Collection Date: 4/22/2008 11:14:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-030

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1330 0.25 4/30/2008 03:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 2.0-2.5

Collection Date: 4/22/2008 11:16:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-031

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:21 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B96S 3.0-3.5

Collection Date: 4/22/2008 11:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-032

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1140 0.25 4/30/2008 03:24 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B97S 0.0-0.5

Collection Date: 4/22/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-033

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:28 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

34 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B97S 1.0-1.5

Collection Date: 4/22/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-034

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080430I 45342QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 164 0.25 4/30/2008 10:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B97S 2.0-2.5

Collection Date: 4/22/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-035

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B97S 3.0-3.5

Collection Date: 4/22/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-036

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B99S 0.0-0.5

Collection Date: 4/22/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-037

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:45 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B99S 1.0-1.5

Collection Date: 4/22/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-038

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:48 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B99S 2.0-2.5

Collection Date: 4/22/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-039

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:52 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B99S 3.0-3.5

Collection Date: 4/22/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-040

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429I 45251QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 03:55 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B98S 0.0-0.5

Collection Date: 4/22/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-041

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429M 45252QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 16.8 0.25 4/30/2008 04:16 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B98S 1.0-1.5

Collection Date: 4/22/2008 1:33:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-042

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429M 45252QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.2 0.25 4/30/2008 04:27 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B98S 2.0-2.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-043

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429M 45252QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 16.4 0.25 4/30/2008 04:30 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B98S 3.0-3.5

Collection Date: 4/22/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-044

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429M 45252QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.0 0.25 4/30/2008 04:34 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW 2-ER-2

Collection Date: 4/22/2008 2:00:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098418

Lab ID: 098418-045

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

01-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098418-010ADUP

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-91S 1.0-1.5

RunNo: 93979

SeqNo: 1448312

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.744 1.285.671

Sample ID: 098418-010AMS

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-91S 1.0-1.5

RunNo: 93979

SeqNo: 1448313

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 44.7 45 110 S5.0 5.744117.431

Sample ID: MB-45250B

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93979

SeqNo: 1448314

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: 098418-020ADUP

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B93S 3.0-3.5

RunNo: 93979

SeqNo: 1448325

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.452 03.181

Sample ID: 098418-020AMS

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B93S 3.0-3.5

RunNo: 93979

SeqNo: 1448326

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.2 45 1105.0 3.452133.842

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098418-020AMSD

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B93S 3.0-3.5

RunNo: 93979

SeqNo: 1448327

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 45.6 45 110 205.0 3.452 133.8 13.0117.484

Sample ID: LCS-45250

Batch ID: 45250 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94014

SeqNo: 1448494

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 99.6 80 1205.0 0248.971

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45251A

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93980

SeqNo: 1448373

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45251

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93980

SeqNo: 1448374

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 102 80 1205.0 0254.698

Sample ID: 098418-030ADUP

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B96S 1.0-1.5

RunNo: 93980

SeqNo: 1448385

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 326.8 15.6279.530

Sample ID: 098418-030AMS

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B96S 1.0-1.5

RunNo: 93980

SeqNo: 1448386

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.1 45 1105.0 326.8456.974

Sample ID: 098418-040ADUP

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B99S 3.0-3.5

RunNo: 93980

SeqNo: 1448397

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.298 02.482

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098418-040AMS

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B99S 3.0-3.5

RunNo: 93980

SeqNo: 1448398

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 49.8 45 1105.0 2.298126.867

Sample ID: 098418-040AMSD

Batch ID: 45251 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B99S 3.0-3.5

RunNo: 93980

SeqNo: 1448399

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 47.7 45 110 205.0 2.298 126.9 4.23121.611

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45252A

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93988

SeqNo: 1448400

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45252

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93988

SeqNo: 1448401

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 101 80 1205.0 0252.332

Sample ID: 098430-023ADUP

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 93988

SeqNo: 1448412

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.317 02.267

Sample ID: 098430-023AMS

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 93988

SeqNo: 1448413

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.8 45 1105.0 2.317146.709

Sample ID: 098430-035AMS

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94026

SeqNo: 1448765

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.6 45 1105.0 3.157152.096

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098430-035ADUP

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94026

SeqNo: 1448766

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.157 03.739

Sample ID: 098430-035AMSD

Batch ID: 45252 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94026

SeqNo: 1448767

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 61.1 45 110 205.0 3.157 152.1 2.41155.802

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45342

Batch ID: 45342 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94027

SeqNo: 1448768

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45342

Batch ID: 45342 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94027

SeqNo: 1448769

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 113 80 1205.0 0281.818

Sample ID: 098418-034ADUP

Batch ID: 45342 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B97S 1.0-1.5

RunNo: 94027

SeqNo: 1448771

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 64.03 18.877.325

Sample ID: 098418-034AMS

Batch ID: 45342 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B97S 1.0-1.5

RunNo: 94027

SeqNo: 1448772

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.7 45 1105.0 64.03200.799

Sample ID: 098418-034AMSD

Batch ID: 45342 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B97S 1.0-1.5

RunNo: 94027

SeqNo: 1448773

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 76.5 45 110 20 R5.0 64.03 200.8 23.8255.160

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

54 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098418
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098420-004A-DUP

Batch ID: R93846 TestNo: EPA 9045C Analysis Date: 4/24/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 93846

SeqNo: 1445221

DUPSampType: TestCode: 9045_S

pH 200.10 8.750 2.208.560

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

55 of 55
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May 16,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098420 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

k ~ d d i  AL F. Rodriguez 
9 - 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-005

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516E R94643QC Batch: PrepDate:

Lead 0.50 mg/L 1020 0.021 5/16/2008 03:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 1.0-1.5

Collection Date: 4/23/2008 8:53:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-006

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.38 0.011 5/15/2008 08:39 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 17.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-009

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.50 mg/L 213 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 1.0-1.5

Collection Date: 4/23/2008 8:53:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-010

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 12.6 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-105S 3.0-3.5

Collection Date: 4/23/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-016

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:41 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.61 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 2.0-2.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-031

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 14.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 3.0-3.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-032

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:44 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 0.0-0.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-041

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 17.0 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 1.0-1.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-054

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 2.0-2.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-055

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:46 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.26 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514A 45528QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 16.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: R94643

Sample ID: MB-45636

Batch ID: R94643 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94643

SeqNo: 1458889

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45636

Batch ID: R94643 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94643

SeqNo: 1458890

LCSSampType: TestCode: 6010_ST

Lead 1.000 103 85 1150.050 01.031

Sample ID: 098496-001ADUP

Batch ID: R94643 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94643

SeqNo: 1458894

DUPSampType: TestCode: 6010_ST

Lead 20 R0.50 2.005 50.11.201

Sample ID: 098496-001AMS

Batch ID: R94643 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94643

SeqNo: 1458895

MSSampType: TestCode: 6010_ST

Lead 2.500 78.3 71 1180.50 2.0053.962

Sample ID: 098496-001AMSD

Batch ID: R94643 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94643

SeqNo: 1458896

MSDSampType: TestCode: 6010_ST

Lead 2.500 81.7 71 118 200.50 2.005 3.962 2.174.049

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Sample ID: 098438-020ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458403

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 14.21 20.811.528

Sample ID: 098438-020AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458404

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 5.94 71 118 S0.25 14.2114.357

Sample ID: MB-45630B

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458678

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.096

Sample ID: MB-45565B TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458679

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

14 of 18



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458689

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 4.946 40.23.289

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458690

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -65.4 71 118 S0.25 4.9463.312

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458691

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -38.2 71 118 20 S0.25 4.946 3.312 18.63.990

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45528

Sample ID: MB-45528A

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94510

SeqNo: 1456471

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-45528

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94510

SeqNo: 1456472

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.25 05.122

Sample ID: 098420-006A-DUP

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-102S 1.0-1.5

RunNo: 94510

SeqNo: 1456481

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 7.108 0.6747.156

Sample ID: 098420-006A-MS

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-102S 1.0-1.5

RunNo: 94510

SeqNo: 1456482

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 100 80 1200.50 7.10812.122

Sample ID: MB-45528B

Batch ID: 45528 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94510

SeqNo: 1456483

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02 107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098420 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. R 

The cover letter is an integral part of this analytical report. This Laboratory Repolt cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Tech~~ology 
Laboratories 

1.0f 7 . 
3275 Waln~rt Avenue rgnal Hrll, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-005

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.66 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-009

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.75 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 0.0-0.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-041

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.33 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 1.0-1.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-054

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.63 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905A

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465599

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853A TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465600

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45905

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95044

SeqNo: 1465601

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 109 80 1200.25 01.092

Sample ID: 098438-013A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465611

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.8142 3.130.840

Sample ID: 098438-013A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465612

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 92.8 70 1300.25 0.81423.133

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905B

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465613

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853B TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465614

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.222

Sample ID: 098438-030A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465621

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.6352 0.6300.631

Sample ID: 098438-030A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465622

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 106 70 1300.25 0.63523.281

Sample ID: 098438-030A-MSD

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465623

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 104 70 130 200.25 0.6352 3.281 1.203.242

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 01,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

E L M  No.: 1838 
NELAF' No.: 02107CA 

NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098420 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 23,2008 by Advanced Technology 
Laboratories . The sarnple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. ~ o 9 g u e z  

Laboratory h e c t o r  

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Technology 
LaDorntori@s 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-103S 0.0-0.5

Collection Date: 4/23/2008 8:38:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-001

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:46 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-103S 1.0-1.5

Collection Date: 4/23/2008 8:38:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-002

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.1 0.25 5/1/2008 10:49 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-103S 2.0-2.5

Collection Date: 4/23/2008 8:38:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-003

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.6 0.25 5/1/2008 10:53 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-103S 3.0-3.5

Collection Date: 4/23/2008 8:38:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-004

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:56 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080424E R93846QC Batch: PrepDate:

pH 0.10 pH Units 18.8 0.10 4/24/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-005

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1190 0.25 5/1/2008 11:00 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 1.0-1.5

Collection Date: 4/23/2008 8:53:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-006

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 11:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 2.0-2.5

Collection Date: 4/23/2008 8:56:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-007

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:07 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102S 3.0-3.5

Collection Date: 4/23/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-008

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:10 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-009

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 11:14 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 1.0-1.5

Collection Date: 4/23/2008 8:53:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-010

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 164 0.25 5/1/2008 11:24 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 2.0-2.5

Collection Date: 4/23/2008 8:56:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-011

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:38 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-102SA 3.0-3.5

Collection Date: 4/23/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-012

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:41 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-105S 0.0-0.5

Collection Date: 4/23/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-013

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:45 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-105S 1.0-1.5

Collection Date: 4/23/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-014

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:48 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-105S 2.0-2.5

Collection Date: 4/23/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-015

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 11:52 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-105S 3.0-3.5

Collection Date: 4/23/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-016

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 117 0.25 5/1/2008 11:55 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-106S 0.0-0.5

Collection Date: 4/23/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-017

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-106S 1.0-1.5

Collection Date: 4/23/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-018

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-106S 2.0-2.5

Collection Date: 4/23/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-019

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 17.1 0.25 5/1/2008 12:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-106S 3.0-3.5

Collection Date: 4/23/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-020

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501B 45292QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-107S 0.0-0.5

Collection Date: 4/23/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-021

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.3 0.25 5/1/2008 12:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-107S 1.0-1.5

Collection Date: 4/23/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-022

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-107S 2.0-2.5

Collection Date: 4/23/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-023

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-107S 3.0-3.5

Collection Date: 4/23/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-024

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.6 0.25 5/1/2008 12:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-108S 0.0-0.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-025

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 01:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-108S 1.0-1.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-026

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 01:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-108S 2.0-2.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-027

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 19.9 0.25 5/1/2008 01:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-108S 3.0-3.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-028

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 01:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 0.0-0.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-029

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 131 0.25 5/1/2008 01:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 1.0-1.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-030

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 129 0.25 5/1/2008 01:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 2.0-2.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-031

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 150 0.25 5/1/2008 01:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-109S 3.0-3.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-032

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 115 0.25 5/1/2008 01:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-110S 0.0-0.5

Collection Date: 4/23/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-033

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 123 0.25 5/1/2008 01:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-110S 1.0-1.5

Collection Date: 4/23/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-034

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 01:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-110S 2.0-2.5

Collection Date: 4/23/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-035

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.3 0.25 5/1/2008 01:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-110S 3.0-3.5

Collection Date: 4/23/2008 10:43:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-036

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 01:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-111S 0.0-0.5

Collection Date: 4/23/2008 10:48:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-037

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 02:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-111S 1.0-1.5

Collection Date: 4/23/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-038

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 19.1 0.25 5/1/2008 02:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-111S 2.0-2.5

Collection Date: 4/23/2008 10:53:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-039

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.3 0.25 5/1/2008 02:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-111S 3.0-3.5

Collection Date: 4/23/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-040

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501C 45293QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.1 0.25 5/1/2008 02:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 0.0-0.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-041

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1120 0.25 5/1/2008 02:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 1.0-1.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-042

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 02:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 2.0-2.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-043

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 17.2 0.25 5/1/2008 02:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-113S 3.0-3.5

Collection Date: 4/23/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-044

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.8 0.25 5/1/2008 03:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-114S 0.0-0.5

Collection Date: 4/23/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-045

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 03:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-114S 1.0-1.5

Collection Date: 4/23/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-046

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 03:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-114S 2.0-2.5

Collection Date: 4/23/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-047

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 03:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-114S 3.0-3.5

Collection Date: 4/23/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-048

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.5 0.25 5/1/2008 03:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-115S 0.0-0.5

Collection Date: 4/23/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-049

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 134 0.25 5/1/2008 03:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-115S 1.0-1.5

Collection Date: 4/23/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-050

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 132 0.25 5/1/2008 03:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-115S 2.0-2.5

Collection Date: 4/23/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-051

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.2 0.25 5/1/2008 03:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-115S 3.0-3.5

Collection Date: 4/23/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-052

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.5 0.25 5/1/2008 03:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 0.0-0.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-053

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 143 0.25 5/1/2008 03:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 1.0-1.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-054

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1130 0.25 5/1/2008 03:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 2.0-2.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-055

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 178 0.25 5/1/2008 04:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-116S 3.0-3.5

Collection Date: 4/23/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-056

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 04:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

57 of 80



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-117S 0.0-0.5

Collection Date: 4/23/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-057

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 141 0.25 5/1/2008 04:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-117S 1.0-1.5

Collection Date: 4/23/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-058

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 04:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-117S 2.0-2.5

Collection Date: 4/23/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-059

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.9 0.25 5/1/2008 04:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-117S 3.0-3.5

Collection Date: 4/23/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-060

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501D 45294QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 17.0 0.25 5/1/2008 04:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-118S 0.0-0.5

Collection Date: 4/23/2008 1:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-061

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 127 0.25 5/1/2008 04:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-118S 1.0-1.5

Collection Date: 4/23/2008 1:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-062

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 04:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-118S 2.0-2.5

Collection Date: 4/23/2008 1:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-063

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.0 0.25 5/1/2008 05:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-118S 3.0-3.5

Collection Date: 4/23/2008 1:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-064

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-119S 0.0-0.5

Collection Date: 4/23/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-065

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 117 0.25 5/1/2008 05:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-119S 1.0-1.5

Collection Date: 4/23/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-066

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-119S 2.0-2.5

Collection Date: 4/23/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-067

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 19.6 0.25 5/1/2008 05:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-119S 3.0-3.5

Collection Date: 4/23/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-068

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 17.2 0.25 5/1/2008 05:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW 2-ER 3

Collection Date: 4/23/2008 2:10:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098420

Lab ID: 098420-069

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

02-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45292A

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94050

SeqNo: 1449199

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45292

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94050

SeqNo: 1449200

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 110 80 1205.0 0274.036

Sample ID: 098420-010ADUP

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-102SA 1.0-1.5

RunNo: 94050

SeqNo: 1449211

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 63.98 46.839.727

Sample ID: 098420-010AMS

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-102SA 1.0-1.5

RunNo: 94050

SeqNo: 1449212

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 70.8 45 1105.0 63.98240.865

Sample ID: 098420-020ADUP

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-106S 3.0-3.5

RunNo: 94050

SeqNo: 1449224

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.079 03.769

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098420-020AMS

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-106S 3.0-3.5

RunNo: 94050

SeqNo: 1449225

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 66.1 45 1105.0 4.079169.391

Sample ID: 098420-020AMSD

Batch ID: 45292 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-106S 3.0-3.5

RunNo: 94050

SeqNo: 1449226

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.4 45 110 205.0 4.079 169.4 10.5152.463

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45293A

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94055

SeqNo: 1449320

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45293

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94055

SeqNo: 1449321

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 106 80 1205.0 0266.138

Sample ID: 098420-030ADUP

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-109S 1.0-1.5

RunNo: 94055

SeqNo: 1449332

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 28.77 12.232.511

Sample ID: 098420-030AMS

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-109S 1.0-1.5

RunNo: 94055

SeqNo: 1449333

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.6 45 1105.0 28.77202.710

Sample ID: 098420-040ADUP

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-111S 3.0-3.5

RunNo: 94055

SeqNo: 1449345

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.141 04.736

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098420-040AMS

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-111S 3.0-3.5

RunNo: 94055

SeqNo: 1449346

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.7 45 1105.0 5.141146.912

Sample ID: 098420-040AMSD

Batch ID: 45293 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-111S 3.0-3.5

RunNo: 94055

SeqNo: 1449347

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 67.1 45 110 205.0 5.141 146.9 16.3172.975

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45294A

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94063

SeqNo: 1449436

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45294

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94063

SeqNo: 1449437

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 114 80 1205.0 0285.663

Sample ID: 098420-050ADUP

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-115S 1.0-1.5

RunNo: 94063

SeqNo: 1449448

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 31.91 17.026.926

Sample ID: 098420-050AMS

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-115S 1.0-1.5

RunNo: 94063

SeqNo: 1449449

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 64.1 45 1105.0 31.91192.073

Sample ID: 098420-060ADUP

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-117S 3.0-3.5

RunNo: 94063

SeqNo: 1449461

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 6.959 16.58.209

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098420-060AMS

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-117S 3.0-3.5

RunNo: 94063

SeqNo: 1449462

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 68.9 45 1105.0 6.959179.323

Sample ID: 098420-060AMSD

Batch ID: 45294 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-117S 3.0-3.5

RunNo: 94063

SeqNo: 1449463

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 71.1 45 110 205.0 6.959 179.3 3.00184.781

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45295A

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94069

SeqNo: 1449530

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45295

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94069

SeqNo: 1449531

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.2 80 1205.0 0235.533

Sample ID: 098438-002ADUP

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94069

SeqNo: 1449542

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 6.342 2.416.496

Sample ID: 098438-002AMS

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94069

SeqNo: 1449543

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 61.8 45 1105.0 6.342160.859

Sample ID: 098438-012ADUP

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94069

SeqNo: 1449572

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 13.78 27.010.495

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098438-012AMS

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94069

SeqNo: 1449573

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.6 45 1105.0 13.78157.827

Sample ID: 098438-012AMSD

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94069

SeqNo: 1449574

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.5 45 110 205.0 13.78 157.8 5.13149.926

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098420
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098420-004A-DUP

Batch ID: R93846 TestNo: EPA 9045C Analysis Date: 4/24/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-103S 3.0-3.5

RunNo: 93846

SeqNo: 1445221

DUPSampType: TestCode: 9045_S

pH 200.10 8.750 2.208.560

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 13,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAE' No.: 02107CA 

NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098437 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ~ . ,kodr i~uez  

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission 6om the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-7N-1.0-1.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-002

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513C R94457QC Batch: PrepDate:

Lead 5/13/20080.25 mg/L 12.6

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-0.0-0.5

Collection Date: 4/21/2008 11:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-010

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513C R94457QC Batch: PrepDate:

Lead 5/13/20080.25 mg/L 17.1

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-1.0-1.5

Collection Date: 4/21/2008 11:27:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-011

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513C R94457QC Batch: PrepDate:

Lead 5/13/20080.25 mg/L 18.9

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-2.0-2.5

Collection Date: 4/21/2008 11:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-012

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 5/13/20080.50 mg/L 216

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-0.0-0.5

Collection Date: 4/21/2008 1:00:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-019

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 5/13/20081.0 mg/L 424

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-1.0-1.5

Collection Date: 4/21/2008 1:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 098437

DF

Lab ID: 098437-020

Advanced Technology Laboratories Print Date: 13-May-08

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 5/9/20080.25 mg/L 10.81

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 5/13/20081.2 mg/L 541

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

13-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: R94456

Sample ID: MB-45529A

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94456

SeqNo: 1455503

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45529

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94456

SeqNo: 1455504

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.3 80 1200.25 04.916

Sample ID: 098438-016A-DUP

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94456

SeqNo: 1455515

DUPSampType: TestCode: 7420_ST

Lead 20 R1.2 33.63 29.145.078

Sample ID: 098438-016A-MS

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94456

SeqNo: 1455516

MSSampType: TestCode: 7420_ST

Lead 5.000 128 80 120 S2.5 33.6340.011

Sample ID: MB-45529B

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94456

SeqNo: 1455517

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: R94456

Sample ID: 098438-046A-DUP

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94456

SeqNo: 1455526

DUPSampType: TestCode: 7420_ST

Lead 202.5 63.23 13.155.437

Sample ID: 098438-046A-MS

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94456

SeqNo: 1455527

MSSampType: TestCode: 7420_ST

Lead 5.000 165 80 120 S2.5 63.2371.479

Sample ID: 098438-046A-MSD

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94456

SeqNo: 1455528

MSDSampType: TestCode: 7420_ST

Lead 5.000 136 80 120 20 S2.5 63.23 71.48 2.0870.007

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

13-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: R94457

Sample ID: MB-45528A

Batch ID: R94457 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94457

SeqNo: 1455558

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45528

Batch ID: R94457 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94457

SeqNo: 1455559

LCSSampType: TestCode: 7420_ST

Lead 5.000 102 80 1200.25 05.106

Sample ID: 098437-011A-DUP

Batch ID: R94457 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-10N-1.0-1.5

RunNo: 94457

SeqNo: 1455563

DUPSampType: TestCode: 7420_ST

Lead 200.25 8.864 3.278.578

Sample ID: 098437-011A-MS

Batch ID: R94457 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-10N-1.0-1.5

RunNo: 94457

SeqNo: 1455564

MSSampType: TestCode: 7420_ST

Lead 5.000 99.9 80 1200.50 8.86413.860

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

13-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-012A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454057

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Sample ID: 098439-012A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454058

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 111 70 1300.25 05.526

Sample ID: MB-45465B

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454059

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: MB-45465A

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454065

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: 098439-052A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454066

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-052A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454067

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 106 70 1300.25 05.320

Sample ID: 098439-052A-MSD

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454068

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 108 70 130 200.25 0 5.320 1.325.391

Sample ID: LCS-45465

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94365

SeqNo: 1454069

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 99.3 80 1200.25 04.967

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098437 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ a b o r a t o h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-0.0-0.5

Collection Date: 4/21/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-010

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-1.0-1.5

Collection Date: 4/21/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-011

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.40 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-2.0-2.5

Collection Date: 4/21/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-012

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-0.0-0.5

Collection Date: 4/21/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-019

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 11.5 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-1.0-1.5

Collection Date: 4/21/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-020

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 11.8 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098439-023A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464841

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 5.893 0.01455.893

Sample ID: 098439-023A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464842

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 75.3 70 1300.25 5.8937.775

Sample ID: 098439-023A-MSD

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464843

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 76.8 70 130 200.25 5.893 7.775 0.4857.813

Sample ID: MB-45890A

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464846

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889A TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464847

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098437-019A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-13N-0.0-0.5

RunNo: 95004

SeqNo: 1464855

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.550 1.491.573

Sample ID: 098437-019A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-13N-0.0-0.5

RunNo: 95004

SeqNo: 1464856

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.3 70 1300.25 1.5504.007

Sample ID: MB-45890B

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464857

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889B TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464858

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

8 of 12



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098439-023A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464841

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 5.893 0.01455.893

Sample ID: 098439-023A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464842

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 75.3 70 1300.25 5.8937.775

Sample ID: 098439-023A-MSD

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464843

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 76.8 70 130 200.25 5.893 7.775 0.4857.813

Sample ID: MB-45890A

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464846

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889A TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464847

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098437-019A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-13N-0.0-0.5

RunNo: 95004

SeqNo: 1464855

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.550 1.491.573

Sample ID: 098437-019A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-13N-0.0-0.5

RunNo: 95004

SeqNo: 1464856

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.3 70 1300.25 1.5504.007

Sample ID: MB-45890B

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464857

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889B TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464858

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

12 of 12



May 01,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

E L M  No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098437 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Adeanced Technology 
Laboratories 

1 of38 , 
3275 Walrlrrf Averlrie Signa HrlI, CA 90755 Tel: 562 989-4045 FCIX: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-7N-0.0-0.5

Collection Date: 4/21/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-001

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 124 0.25 4/29/2008 09:57 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 19.1 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-7N-1.0-1.5

Collection Date: 4/21/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-002

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 154 0.25 4/29/2008 10:00 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.8 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-7N-2.0-2.5

Collection Date: 4/21/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-003

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.3 0.25 4/29/2008 10:03 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.7 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-8N-0.0-0.5

Collection Date: 4/21/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-004

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 4/29/2008 10:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-8N-1.0-1.5

Collection Date: 4/21/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-005

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 114 0.25 4/29/2008 10:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-8N-2.0-2.5

Collection Date: 4/21/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-006

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 110 0.25 4/29/2008 10:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-9N-0.0-0.5

Collection Date: 4/21/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-007

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429L 45254QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 121 0.25 4/29/2008 10:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-9N-1.0-1.5

Collection Date: 4/21/2008 11:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-008

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 138 0.25 4/29/2008 10:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-9N-2.0-2.5

Collection Date: 4/21/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-009

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 144 0.25 4/29/2008 10:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-0.0-0.5

Collection Date: 4/21/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-010

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 157 0.25 4/29/2008 10:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-1.0-1.5

Collection Date: 4/21/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-011

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 171 0.25 4/29/2008 11:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-10N-2.0-2.5

Collection Date: 4/21/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-012

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 181 0.25 4/29/2008 11:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-11N-0.0-0.5

Collection Date: 4/21/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-013

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 124 0.25 4/29/2008 11:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-11N-1.0-1.5

Collection Date: 4/21/2008 12:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-014

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 124 0.25 4/29/2008 11:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-11N-2.0-2.5

Collection Date: 4/21/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-015

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 16.3 0.25 4/29/2008 11:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-12N-0.0-0.5

Collection Date: 4/21/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-016

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 143 0.25 4/29/2008 11:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-12N-1.0-1.5

Collection Date: 4/21/2008 12:12:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-017

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 113 0.25 4/29/2008 11:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-12N-2.0-2.5

Collection Date: 4/21/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-018

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 17.0 0.25 4/29/2008 11:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-0.0-0.5

Collection Date: 4/21/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-019

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1210 0.25 4/29/2008 11:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-13N-1.0-1.5

Collection Date: 4/21/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-020

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1380 0.25 4/29/2008 11:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-14N-0.0-0.5

Collection Date: 4/21/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-021

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/29/2008 11:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-14N-1.0-1.5

Collection Date: 4/21/2008 2:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-022

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/29/2008 11:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-14N-2.0-2.5

Collection Date: 4/21/2008 2:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-023

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.6 0.25 4/30/2008 12:01 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15N-0.0-0.5

Collection Date: 4/21/2008 2:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-024

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 112 0.25 4/30/2008 12:04 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15N-1.0-1.5

Collection Date: 4/21/2008 2:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-025

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 4/30/2008 12:07 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15N-2.0-2.5

Collection Date: 4/21/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-026

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 16.6 0.25 4/30/2008 12:18 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15Na-0.0-0.5

Collection Date: 4/21/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-027

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080429J 45255QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 113 0.25 4/30/2008 12:21 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

28 of 38



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15Na-1.0-1.5

Collection Date: 4/21/2008 2:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-028

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501A 45256QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:12 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-15Na-2.0-2.5

Collection Date: 4/21/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-029

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501A 45256QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:15 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: ER-CREW 1-DAY 1

Collection Date: 4/21/2008 2:55:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098437

Lab ID: 098437-030

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

01-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45254A

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93987

SeqNo: 1448232

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45254

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93987

SeqNo: 1448233

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 99.5 80 1205.0 0248.682

Sample ID: 098435-013ADUP

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 93987

SeqNo: 1448244

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 36.63 2.5537.574

Sample ID: 098435-013AMS

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 93987

SeqNo: 1448245

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 68.4 45 1105.0 36.63207.550

Sample ID: 098437-007ADUP

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-9N-0.0-0.5

RunNo: 93987

SeqNo: 1448257

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 20.96 28.415.748

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098437-007AMS

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-9N-0.0-0.5

RunNo: 93987

SeqNo: 1448258

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.0 45 1105.0 20.96158.474

Sample ID: 098437-007AMSD

Batch ID: 45254 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-9N-0.0-0.5

RunNo: 93987

SeqNo: 1448259

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.7 45 110 205.0 20.96 158.5 7.08170.112

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45255A

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 93982

SeqNo: 1448566

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45255

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 93982

SeqNo: 1448567

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 96.2 80 1205.0 0240.453

Sample ID: 098437-017ADUP

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-12N-1.0-1.5

RunNo: 93982

SeqNo: 1448578

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 12.53 7.5013.503

Sample ID: 098437-017AMS

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/29/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-12N-1.0-1.5

RunNo: 93982

SeqNo: 1448579

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 67.5 45 1105.0 12.53181.192

Sample ID: 098437-027ADUP

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-0.0-0.5

RunNo: 93982

SeqNo: 1448591

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 12.89 156104.881

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098437-027AMS

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-0.0-0.5

RunNo: 93982

SeqNo: 1448592

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.5 45 1105.0 12.89161.736

Sample ID: 098437-027AMSD

Batch ID: 45255 TestNo: EPA 6010B Analysis Date: 4/30/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-0.0-0.5

RunNo: 93982

SeqNo: 1448593

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 66.9 45 110 205.0 12.89 161.7 10.8180.144

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45256

Batch ID: 45256 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94037

SeqNo: 1448972

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45256

Batch ID: 45256 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94037

SeqNo: 1448973

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 109 80 1205.0 0273.156

Sample ID: 098437-029ADUP

Batch ID: 45256 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-2.0-2.5

RunNo: 94037

SeqNo: 1448976

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.772 02.577

Sample ID: 098437-029AMS

Batch ID: 45256 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-2.0-2.5

RunNo: 94037

SeqNo: 1448977

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.2 45 1105.0 3.772144.367

Sample ID: 098437-029AMSD

Batch ID: 45256 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-15Na-2.0-2.5

RunNo: 94037

SeqNo: 1448978

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.4 45 110 205.0 3.772 144.4 5.27152.176

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098437
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098439-003ADUP

Batch ID: R93847 TestNo: EPA 9045C Analysis Date: 4/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 93847

SeqNo: 1445231

DUPSampType: TestCode: 9045_S

pH 200.10 7.780 0.1287.790

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-0.0-0.5

Collection Date: 4/23/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-004

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.50 mg/L 213 0.37 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-1.0-1.5

Collection Date: 4/23/2008 8:42:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-005

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 13.9 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-007

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 18.2 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-1.0-1.5

Collection Date: 4/23/2008 8:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-008

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 17.2 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-5N-0.0-0.5

Collection Date: 4/23/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-010

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 15.3 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-6N-0.0-0.5

Collection Date: 4/23/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-013

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 1.0 mg/L 436 0.74 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-0.0-0.5

Collection Date: 4/23/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-016

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 1.0 mg/L 434 0.74 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 31



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-2.0-2.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-018

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 16.6 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 31



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-0.0-0.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-020

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 514 0.011 5/15/2008 08:49 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 10.42 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 2.5 mg/L 1098 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 31



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-3.0-3.5

Collection Date: 4/23/2008 10:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-023

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515E R94592QC Batch: PrepDate:

Lead 1.0 mg/L 204.7 0.042 5/15/2008 05:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-32N-0.0-0.5

Collection Date: 4/23/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-024

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515F R94602QC Batch: PrepDate:

Lead 1.0 mg/L 2080 0.042 5/15/2008 07:05 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-34N-0.0-0.5

Collection Date: 4/23/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-030

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515F R94602QC Batch: PrepDate:

Lead 1.0 mg/L 209.0 0.042 5/15/2008 06:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-35N-1.0-1.5

Collection Date: 4/23/2008 12:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-034

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 14.9 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-1.0-1.5

Collection Date: 4/23/2008 1:57:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-043

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 19.1 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-2.0-2.5

Collection Date: 4/23/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-044

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 0.25 mg/L 16.0 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-45N-0.0-0.5

Collection Date: 4/23/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-045

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 530 0.011 5/15/2008 09:08 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 1.2 mg/L 538 0.93 5/12/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 10 mg/L 40230 7.4 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-45N-1.0-1.5

Collection Date: 4/23/2008 2:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-046

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.2 0.011 5/15/2008 09:10 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 17.6 0.19 5/12/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513B R94456QC Batch: PrepDate:

Lead 2.5 mg/L 1063 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94456

Sample ID: MB-45529A

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94456

SeqNo: 1455503

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45529

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94456

SeqNo: 1455504

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.3 80 1200.25 04.916

Sample ID: 098438-016A-DUP

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-30N-0.0-0.5

RunNo: 94456

SeqNo: 1455515

DUPSampType: TestCode: 7420_ST

Lead 20 R1.2 33.63 29.145.078

Sample ID: 098438-016A-MS

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-30N-0.0-0.5

RunNo: 94456

SeqNo: 1455516

MSSampType: TestCode: 7420_ST

Lead 5.000 128 80 120 S2.5 33.6340.011

Sample ID: MB-45529B

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94456

SeqNo: 1455517

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94456

Sample ID: 098438-046A-DUP

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-45N-1.0-1.5

RunNo: 94456

SeqNo: 1455526

DUPSampType: TestCode: 7420_ST

Lead 202.5 63.23 13.155.437

Sample ID: 098438-046A-MS

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-45N-1.0-1.5

RunNo: 94456

SeqNo: 1455527

MSSampType: TestCode: 7420_ST

Lead 5.000 165 80 120 S2.5 63.2371.479

Sample ID: 098438-046A-MSD

Batch ID: R94456 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-45N-1.0-1.5

RunNo: 94456

SeqNo: 1455528

MSDSampType: TestCode: 7420_ST

Lead 5.000 136 80 120 20 S2.5 63.23 71.48 2.0870.007

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94592

Sample ID: MB-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94592

SeqNo: 1457897

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94592

SeqNo: 1457898

LCSSampType: TestCode: 6010_ST

Lead 1.000 97.4 85 1150.050 00.974

Sample ID: 098724-001ADUP

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457901

DUPSampType: TestCode: 6010_ST

Lead 201.0 0.07818 00.075

Sample ID: 098724-001AMS

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457902

MSSampType: TestCode: 6010_ST

Lead 2.500 92.9 71 1181.0 0.078182.402

Sample ID: 098724-001AMSD

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457903

MSDSampType: TestCode: 6010_ST

Lead 2.500 95.8 71 118 201.0 0.07818 2.402 2.952.474

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94602

Sample ID: MB-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94602

SeqNo: 1458205

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94602

SeqNo: 1458206

LCSSampType: TestCode: 6010_ST

Lead 1.000 103 85 1150.050 01.034

Sample ID: 098438-030ADUP

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 94602

SeqNo: 1458209

DUPSampType: TestCode: 6010_ST

Antimony 201.0 0 0ND

Arsenic 201.0 0 0ND

Barium 201.0 3.948 6.383.704

Beryllium 201.0 0 0ND

Cadmium 201.0 0.03757 00.034

Chromium 201.0 0.1589 00.148

Cobalt 201.0 0.09947 00.099

Copper 201.0 2.157 2.682.216

Lead 201.0 8.957 8.099.712

Molybdenum 201.0 0 00.041

Nickel 201.0 0.2958 00.245

Selenium 201.0 0 0ND

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 0.2839 00.257

Zinc 201.0 8.499 7.587.878

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94602

Sample ID: 098438-030AMS

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 94602

SeqNo: 1458210

MSSampType: TestCode: 6010_ST

Antimony 2.500 95.0 77 1221.0 02.375

Arsenic 2.500 94.6 76 1201.0 02.365

Barium 2.500 68.5 70 119 S1.0 3.9485.661

Beryllium 2.500 88.5 77 1211.0 02.212

Cadmium 2.500 91.2 76 1201.0 0.037572.317

Chromium 2.500 89.7 75 1201.0 0.15892.401

Cobalt 2.500 90.9 75 1181.0 0.099472.371

Copper 2.500 80.7 77 1261.0 2.1574.176

Lead 2.500 58.5 71 118 S1.0 8.95710.419

Molybdenum 2.500 90.8 76 1211.0 02.271

Nickel 2.500 90.1 73 1201.0 0.29582.549

Selenium 2.500 95.7 73 1271.0 02.392

Silver 2.500 85.1 64 1301.0 02.128

Thallium 2.500 85.4 67 1191.0 02.135

Vanadium 2.500 87.6 79 1191.0 0.28392.474

Zinc 2.500 59.0 67 122 S1.0 8.4999.973

Sample ID: 098438-030AMSD

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 94602

SeqNo: 1458211

MSDSampType: TestCode: 6010_ST

Antimony 2.500 94.4 77 122 201.0 0 2.375 0.5682.361

Arsenic 2.500 94.8 76 120 201.0 0 2.365 0.2582.371

Barium 2.500 71.8 70 119 201.0 3.948 5.661 1.435.742

Beryllium 2.500 89.8 77 121 201.0 0 2.212 1.452.245

Cadmium 2.500 92.5 76 120 201.0 0.03757 2.317 1.402.350

Chromium 2.500 91.1 75 120 201.0 0.1589 2.401 1.402.435

Cobalt 2.500 92.2 75 118 201.0 0.09947 2.371 1.352.403

Copper 2.500 83.3 77 126 201.0 2.157 4.176 1.504.239

Lead 2.500 63.5 71 118 20 S1.0 8.957 10.42 1.1910.543

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: R94602

Sample ID: 098438-030AMSD

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 94602

SeqNo: 1458211

MSDSampType: TestCode: 6010_ST

Molybdenum 2.500 92.2 76 121 201.0 0 2.271 1.522.306

Nickel 2.500 91.7 73 120 201.0 0.2958 2.549 1.562.589

Selenium 2.500 98.6 73 127 201.0 0 2.392 3.052.466

Silver 2.500 86.3 64 130 201.0 0 2.128 1.402.158

Thallium 2.500 86.2 67 119 201.0 0 2.135 0.9132.155

Vanadium 2.500 88.9 79 119 201.0 0.2839 2.474 1.332.507

Zinc 2.500 63.0 67 122 20 S1.0 8.499 9.973 0.99710.073

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-012A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454057

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Sample ID: 098439-012A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454058

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 111 70 1300.25 05.526

Sample ID: MB-45465B

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454059

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: MB-45465A

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454065

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: 098439-052A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454066

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-052A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454067

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 106 70 1300.25 05.320

Sample ID: 098439-052A-MSD

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94365

SeqNo: 1454068

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 108 70 130 200.25 0 5.320 1.325.391

Sample ID: LCS-45465

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94365

SeqNo: 1454069

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 99.3 80 1200.25 04.967

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Sample ID: 098438-020ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-31N-0.0-0.5

RunNo: 94611

SeqNo: 1458403

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 14.21 20.811.528

Sample ID: 098438-020AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-31N-0.0-0.5

RunNo: 94611

SeqNo: 1458404

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 5.94 71 118 S0.25 14.2114.357

Sample ID: MB-45630B

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458678

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.096

Sample ID: MB-45565B TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458679

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458689

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 4.946 40.23.289

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458690

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -65.4 71 118 S0.25 4.9463.312

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458691

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -38.2 71 118 20 S0.25 4.946 3.312 18.63.990

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-45N-1.0-1.5

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-45N-1.0-1.5

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098438 

RE: Caltrans West Coast Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie % F. driguez 

~ a b o r a t d r ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-0.0-0.5

Collection Date: 4/23/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-004

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.1 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 16



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-007

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.53 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 16



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-1.0-1.5

Collection Date: 4/23/2008 8:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-008

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.50 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 16



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-5N-0.0-0.5

Collection Date: 4/23/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-010

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.57 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-6N-0.0-0.5

Collection Date: 4/23/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-013

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.81 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 16



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-0.0-0.5

Collection Date: 4/23/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-016

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 12.2 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-2.0-2.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-018

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.35 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-32N-0.0-0.5

Collection Date: 4/23/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-024

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 19.0 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-34N-0.0-0.5

Collection Date: 4/23/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-030

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.64 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-1.0-1.5

Collection Date: 4/23/2008 1:57:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-043

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.81 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-2.0-2.5

Collection Date: 4/23/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-044

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.65 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 16



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905A

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465599

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853A TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465600

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45905

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95044

SeqNo: 1465601

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 109 80 1200.25 01.092

Sample ID: 098438-013A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-6N-0.0-0.5

RunNo: 95044

SeqNo: 1465611

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.8142 3.130.840

Sample ID: 098438-013A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-6N-0.0-0.5

RunNo: 95044

SeqNo: 1465612

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 92.8 70 1300.25 0.81423.133

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905B

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465613

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853B TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465614

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.222

Sample ID: 098438-030A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 95044

SeqNo: 1465621

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.6352 0.6300.631

Sample ID: 098438-030A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 95044

SeqNo: 1465622

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 106 70 1300.25 0.63523.281

Sample ID: 098438-030A-MSD

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-34N-0.0-0.5

RunNo: 95044

SeqNo: 1465623

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 104 70 130 200.25 0.6352 3.281 1.203.242

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45906

Sample ID: MB-45906A

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95045

SeqNo: 1465624

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.224

Sample ID: MB-45854A TCLP

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95045

SeqNo: 1465625

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.226

Sample ID: LCS-45906

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95045

SeqNo: 1465626

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 84.0 80 1200.25 0.22361.063

Sample ID: 098439-052A-DUP

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95045

SeqNo: 1465636

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.9275 3.900.892

Sample ID: 098439-052A-MS

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95045

SeqNo: 1465637

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 122 70 1300.25 0.92753.975

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

BatchID: 45906

Sample ID: 098439-052A-MSD

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95045

SeqNo: 1465638

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.9275 3.975 4.403.803

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

16 of 16



May 02,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098438 

RE: Caltrans West Coast Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opporhnity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie 9 F. R guez 

~ a b o r a t o j  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entiretv without written permission from the client and Advanced Technolow Laboratories. 

Advanced Techtlology 
Laboratories 

1 of57 . 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-2N-0.0-0.5

Collection Date: 4/23/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-001

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 19.2 0.25 5/1/2008 05:25 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-2N-1.0-1.5

Collection Date: 4/23/2008 8:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-002

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 16.3 0.25 5/1/2008 05:28 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-2N-2.0-2.5

Collection Date: 4/23/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-003

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:49 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-0.0-0.5

Collection Date: 4/23/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-004

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1120 0.25 5/1/2008 05:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-1.0-1.5

Collection Date: 4/23/2008 8:42:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-005

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 150 0.25 5/1/2008 05:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-1N-2.0-2.5

Collection Date: 4/23/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-006

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-0.0-0.5

Collection Date: 4/23/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-007

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1120 0.25 5/1/2008 06:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-1.0-1.5

Collection Date: 4/23/2008 8:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-008

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 183 0.25 5/1/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-3N-2.0-2.5

Collection Date: 4/23/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-009

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.4 0.25 5/1/2008 06:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-5N-0.0-0.5

Collection Date: 4/23/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-010

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 172 0.25 5/1/2008 06:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-5N-1.0-1.5

Collection Date: 4/23/2008 9:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-011

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.1 0.25 5/1/2008 06:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-5N-2.0-2.5

Collection Date: 4/23/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-012

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501E 45295QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 06:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-6N-0.0-0.5

Collection Date: 4/23/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-013

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1300 0.25 5/1/2008 06:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-6N-1.0-1.5

Collection Date: 4/23/2008 9:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-014

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.6 0.25 5/1/2008 06:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-6N-2.0-2.5

Collection Date: 4/23/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-015

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-0.0-0.5

Collection Date: 4/23/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-016

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1230 0.25 5/1/2008 07:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 57



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-1.0-1.5

Collection Date: 4/23/2008 10:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-017

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 145 0.25 5/1/2008 07:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-2.0-2.5

Collection Date: 4/23/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-018

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 161 0.25 5/1/2008 07:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-30N-3.0-3.5

Collection Date: 4/23/2008 10:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-019

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 07:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-0.0-0.5

Collection Date: 4/23/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-020

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1730 0.25 5/1/2008 07:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-1.0-1.5

Collection Date: 4/23/2008 10:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-021

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 121 0.25 5/1/2008 07:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-2.0-2.5

Collection Date: 4/23/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-022

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 141 0.25 5/1/2008 07:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-31N-3.0-3.5

Collection Date: 4/23/2008 10:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-023

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 122 0.25 5/1/2008 07:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-32N-0.0-0.5

Collection Date: 4/23/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-024

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1570 0.25 5/1/2008 07:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-32N-1.0-1.5

Collection Date: 4/23/2008 10:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-025

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 118 0.25 5/1/2008 07:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-32N-2.0-2.5

Collection Date: 4/23/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-026

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.5 0.25 5/1/2008 08:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-33N-0.0-0.5

Collection Date: 4/23/2008 11:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-027

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 128 0.25 5/1/2008 08:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-33N-1.0-1.5

Collection Date: 4/23/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-028

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 120 0.25 5/1/2008 08:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-33N-2.0-2.5

Collection Date: 4/23/2008 11:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-029

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 121 0.25 5/1/2008 08:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-34N-0.0-0.5

Collection Date: 4/23/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-030

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1110 0.25 5/1/2008 08:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-34N-1.0-1.5

Collection Date: 4/23/2008 11:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-031

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 135 0.25 5/1/2008 08:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-34N-2.0-2.5

Collection Date: 4/23/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-032

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501F 45296QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 145 0.25 5/1/2008 08:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-35N-0.0-0.5

Collection Date: 4/23/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-033

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 148 0.25 5/1/2008 04:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-35N-1.0-1.5

Collection Date: 4/23/2008 12:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-034

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 162 0.25 5/1/2008 04:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-35N-2.0-2.5

Collection Date: 4/23/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-035

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 15.5 0.25 5/1/2008 04:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-37N-0.0-0.5

Collection Date: 4/23/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-036

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.4 0.25 5/1/2008 04:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-37N-1.0-1.5

Collection Date: 4/23/2008 12:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-037

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 18.3 0.25 5/1/2008 04:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-37N-2.0-2.5

Collection Date: 4/23/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-038

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 113 0.25 5/1/2008 04:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-38N-0.0-0.5

Collection Date: 4/23/2008 12:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-039

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 110 0.25 5/1/2008 04:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-38N-1.0-1.5

Collection Date: 4/23/2008 12:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-040

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 04:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-38N-2.0-2.5

Collection Date: 4/23/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-041

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 17.2 0.25 5/1/2008 04:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-0.0-0.5

Collection Date: 4/23/2008 1:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-042

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 112 0.25 5/1/2008 04:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-1.0-1.5

Collection Date: 4/23/2008 1:57:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-043

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 163 0.25 5/1/2008 05:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-43N-2.0-2.5

Collection Date: 4/23/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-044

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 162 0.25 5/1/2008 05:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-45N-0.0-0.5

Collection Date: 4/23/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-045

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 11800 0.25 5/1/2008 05:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-45N-1.0-1.5

Collection Date: 4/23/2008 2:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-046

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 1790 0.25 5/1/2008 05:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: B-45N-2.0-2.5

Collection Date: 4/23/2008 2:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-047

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501E 45297QC Batch: PrepDate: 4/29/2008

Lead 5.0 mg/Kg 112 0.25 5/1/2008 05:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

Client Sample ID: ER-CREW 1-DAY 3

Collection Date: 4/23/2008 2:50:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098438

Lab ID: 098438-048

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

02-May-08Date:Advanced Technology Laboratories

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45295A

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94069

SeqNo: 1449530

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45295

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94069

SeqNo: 1449531

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.2 80 1205.0 0235.533

Sample ID: 098438-002ADUP

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-2N-1.0-1.5

RunNo: 94069

SeqNo: 1449542

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 6.342 2.416.496

Sample ID: 098438-002AMS

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-2N-1.0-1.5

RunNo: 94069

SeqNo: 1449543

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 61.8 45 1105.0 6.342160.859

Sample ID: 098438-012ADUP

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-5N-2.0-2.5

RunNo: 94069

SeqNo: 1449572

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 13.78 27.010.495

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098438-012AMS

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-5N-2.0-2.5

RunNo: 94069

SeqNo: 1449573

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.6 45 1105.0 13.78157.827

Sample ID: 098438-012AMSD

Batch ID: 45295 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-5N-2.0-2.5

RunNo: 94069

SeqNo: 1449574

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.5 45 110 205.0 13.78 157.8 5.13149.926

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45296A

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94075

SeqNo: 1449575

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45296

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94075

SeqNo: 1449576

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.5 80 1205.0 0231.160

Sample ID: 098438-022ADUP

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-31N-2.0-2.5

RunNo: 94075

SeqNo: 1449587

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 41.18 11.946.373

Sample ID: 098438-022AMS

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-31N-2.0-2.5

RunNo: 94075

SeqNo: 1449588

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 49.3 45 1105.0 41.18164.316

Sample ID: 098438-032ADUP

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-34N-2.0-2.5

RunNo: 94075

SeqNo: 1449600

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 44.96 6.9341.946

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098438-032AMS

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-34N-2.0-2.5

RunNo: 94075

SeqNo: 1449601

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 49.1 45 1105.0 44.96167.677

Sample ID: 098438-032AMSD

Batch ID: 45296 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-34N-2.0-2.5

RunNo: 94075

SeqNo: 1449602

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 46.4 45 110 205.0 44.96 167.7 4.02161.077

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45297A

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94068

SeqNo: 1449507

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45297

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94068

SeqNo: 1449508

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.7 80 1205.0 0229.293

Sample ID: 098438-042A-DUP

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-43N-0.0-0.5

RunNo: 94068

SeqNo: 1449519

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 12.23 18.514.726

Sample ID: 098438-042A-MS

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-43N-0.0-0.5

RunNo: 94068

SeqNo: 1449520

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.2 45 1105.0 12.23160.316

Sample ID: 098438-047A-DUP

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-45N-2.0-2.5

RunNo: 94068

SeqNo: 1449527

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 12.12 48.27.413

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098438-047A-MS

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-45N-2.0-2.5

RunNo: 94068

SeqNo: 1449528

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 43.3 45 110 S5.0 12.12120.453

Sample ID: 098438-047A-MSD

Batch ID: 45297 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-45N-2.0-2.5

RunNo: 94068

SeqNo: 1449529

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 47.2 45 110 205.0 12.12 120.5 7.70130.097

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West Coast Connectors, 151396

CLIENT: TRC

Work Order: 098438
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098439-003ADUP

Batch ID: R93847 TestNo: EPA 9045C Analysis Date: 4/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 93847

SeqNo: 1445231

DUPSampType: TestCode: 9045_S

pH 200.10 7.780 0.1287.790

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 16,2008 
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TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098439 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an amended report. Please disregard all previous documentation that corresponds to the 
page(s) enclosed. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of liuther assistance to your company. 

Sincerely, 

dL & Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot he reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-0.0-0.5

Collection Date: 4/22/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-001

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 09:33 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.8 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-1.0-1.5

Collection Date: 4/22/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-002

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 156 0.25 5/1/2008 09:36 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-2.0-2.5

Collection Date: 4/22/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-003

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 09:40 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 17.8 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-0.0-0.5

Collection Date: 4/22/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-004

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1800 0.25 5/1/2008 09:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-1.0-1.5

Collection Date: 4/22/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-005

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1630 0.25 5/1/2008 09:47 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-2.0-2.5

Collection Date: 4/22/2008 9:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-006

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1380 0.25 5/1/2008 09:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-0.0-0.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-007

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 1900 0.25 5/15/2008 10:10 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-1.0-1.5

Collection Date: 4/22/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-008

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 10:04 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-2.0-2.5

Collection Date: 4/22/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-009

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.4 0.25 5/1/2008 10:08 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-3.0-3.5

Collection Date: 4/22/2008 9:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-010

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:11 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-0.0-0.5

Collection Date: 4/22/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-011

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1440 0.25 5/1/2008 10:25 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-1.0-1.5

Collection Date: 4/22/2008 9:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-012

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 11600 0.25 5/1/2008 10:28 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-2.0-2.5

Collection Date: 4/22/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-013

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 17.9 0.25 5/1/2008 10:32 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-3.0-3.5

Collection Date: 4/22/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-014

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-015

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 11800 0.25 5/15/2008 10:16 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-1.0-1.5

Collection Date: 4/22/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-016

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1300 0.25 5/1/2008 10:49 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-2.0-2.5

Collection Date: 4/22/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-017

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 116 0.25 5/1/2008 10:53 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-3.0-3.5

Collection Date: 4/22/2008 10:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-018

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:56 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-0.0-0.5

Collection Date: 4/22/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-019

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1170 0.25 5/1/2008 11:00 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-1.0-1.5

Collection Date: 4/22/2008 10:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-020

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.5 0.25 5/1/2008 11:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-2.0-2.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-021

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1160 0.25 5/1/2008 11:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-3.0-3.5

Collection Date: 4/22/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-022

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1620 0.25 5/1/2008 11:34 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-0.0-0.5

Collection Date: 4/22/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-023

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 1850 0.25 5/15/2008 10:21 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

24 of 70



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-1.0-1.5

Collection Date: 4/22/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-024

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 193 0.25 5/1/2008 11:42 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-2.0-2.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-025

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 11:46 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-0.0-0.5

Collection Date: 4/22/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-026

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 12200 0.25 5/1/2008 11:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-1.0-1.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-027

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1150 0.25 5/1/2008 11:54 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-2.0-2.5

Collection Date: 4/22/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-028

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.7 0.25 5/1/2008 11:57 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-0.0-0.5

Collection Date: 4/22/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-029

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1360 0.25 5/1/2008 12:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-1.0-1.5

Collection Date: 4/22/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-030

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 164 0.25 5/1/2008 12:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-2.0-2.5

Collection Date: 4/22/2008 11:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-031

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 128 0.25 5/1/2008 12:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-0.0-0.5

Collection Date: 4/22/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-032

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 12:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-1.0-1.5

Collection Date: 4/22/2008 12:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-033

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 148 0.25 5/1/2008 12:33 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-2.0-2.5

Collection Date: 4/22/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-034

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.9 0.25 5/1/2008 12:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-3.0-3.5

Collection Date: 4/22/2008 12:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-035

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-0.0-0.5

Collection Date: 4/22/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-036

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 11300 0.25 5/15/2008 10:26 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-1.0-1.5

Collection Date: 4/22/2008 1:17:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-037

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 121 0.25 5/1/2008 12:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-2.0-2.5

Collection Date: 4/22/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-038

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 138 0.25 5/1/2008 12:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-3.0-3.5

Collection Date: 4/22/2008 1:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-039

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 01:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-0.0-0.5

Collection Date: 4/22/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-040

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 174 0.25 5/1/2008 01:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-1.0-1.5

Collection Date: 4/22/2008 1:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-041

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 131 0.25 5/1/2008 01:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-2.0-2.5

Collection Date: 4/22/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-042

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 126 0.25 5/1/2008 01:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-3.0-3.5

Collection Date: 4/22/2008 1:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-043

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 01:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-0.0-0.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-044

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 11200 0.25 5/15/2008 10:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-1.0-1.5

Collection Date: 4/22/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-045

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 160 0.25 5/1/2008 01:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-2.0-2.5

Collection Date: 4/22/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-046

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 129 0.25 5/1/2008 01:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-3.0-3.5

Collection Date: 4/22/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-047

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 130 0.25 5/1/2008 01:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-0.0-0.5

Collection Date: 4/22/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-048

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080515B 45646QC Batch: PrepDate: 5/14/2008

Lead 5.0 mg/Kg 11000 0.25 5/15/2008 10:36 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-1.0-1.5

Collection Date: 4/22/2008 2:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-049

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 122 0.25 5/1/2008 02:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-2.0-2.5

Collection Date: 4/22/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-050

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 118 0.25 5/1/2008 02:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-3.0-3.5

Collection Date: 4/22/2008 2:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-051

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 02:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

52 of 70



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-0.0-0.5

Collection Date: 4/22/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-052

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1600 0.25 5/1/2008 02:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-1.0-1.5

Collection Date: 4/22/2008 2:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-053

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 134 0.25 5/1/2008 02:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-2.0-2.5

Collection Date: 4/22/2008 2:23:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-054

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 132 0.25 5/1/2008 02:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-3.0-3.5

Collection Date: 4/22/2008 2:27:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-055

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.0 0.25 5/1/2008 02:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-0.0-0.5

Collection Date: 4/22/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-056

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 189 0.25 5/1/2008 02:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-1.0-1.5

Collection Date: 4/22/2008 2:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-057

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 137 0.25 5/1/2008 02:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-2.0-2.5

Collection Date: 4/22/2008 2:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-058

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 117 0.25 5/1/2008 03:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-3.0-3.5

Collection Date: 4/22/2008 2:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-059

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1210 0.25 5/1/2008 03:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: ER-CREW 1-DAY 2

Collection Date: 4/22/2008 3:00:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-060

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45265A

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94044

SeqNo: 1449115

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45265

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94044

SeqNo: 1449116

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.2 80 1205.0 0235.470

Sample ID: 098439-010A-DUP

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-17N-3.0-3.5

RunNo: 94044

SeqNo: 1449127

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.573 04.186

Sample ID: 098439-010A-MS

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-17N-3.0-3.5

RunNo: 94044

SeqNo: 1449128

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.6 45 1105.0 4.573156.177

Sample ID: MB-45265B

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94044

SeqNo: 1449129

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

62 of 70



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-020A-DUP

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449140

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 9.521 92.325.827

Sample ID: 098439-020A-MS

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449141

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.6 45 1105.0 9.521173.572

Sample ID: 098439-020A-MSD

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449142

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.9 45 110 205.0 9.521 173.6 15.0149.371

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45266A

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94052

SeqNo: 1449238

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45266

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94052

SeqNo: 1449239

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 99.4 80 1205.0 0248.509

Sample ID: 098439-030A-DUP

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-23N-1.0-1.5

RunNo: 94052

SeqNo: 1449250

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 64.06 22.480.188

Sample ID: 098439-030A-MS

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-23N-1.0-1.5

RunNo: 94052

SeqNo: 1449251

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 47.1 45 1105.0 64.06181.821

Sample ID: MB-45266B

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94052

SeqNo: 1449252

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-040A-DUP

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449263

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 73.69 6.0169.389

Sample ID: 098439-040A-MS

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449264

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 62.8 45 1105.0 73.69230.745

Sample ID: 098439-040A-MSD

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449265

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.1 45 110 205.0 73.69 230.7 6.57246.419

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45267A

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94057

SeqNo: 1449365

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45267

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94057

SeqNo: 1449366

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 101 80 1205.0 0253.533

Sample ID: 098439-050A-DUP

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-2.0-2.5

RunNo: 94057

SeqNo: 1449377

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 17.74 27.523.407

Sample ID: 098439-050A-MS

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-2.0-2.5

RunNo: 94057

SeqNo: 1449378

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.4 45 1105.0 17.74156.284

Sample ID: MB-45267B

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94057

SeqNo: 1449379

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-059A-DUP

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449389

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 205.8 16.0175.381

Sample ID: 098439-059A-MS

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449390

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 27.8 45 110 S5.0 205.8275.393

Sample ID: 098439-059A-MSD

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449391

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 43.5 45 110 20 S5.0 205.8 275.4 13.3314.590

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45646

Batch ID: 45646 TestNo: EPA 6010B Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94576

SeqNo: 1457678

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45646

Batch ID: 45646 TestNo: EPA 6010B Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94576

SeqNo: 1457679

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.0 80 1205.0 0232.403

Sample ID: 098439-048ADUP

Batch ID: 45646 TestNo: EPA 6010B Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94576

SeqNo: 1457686

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1014 10.6911.681

Sample ID: 098439-048AMS

Batch ID: 45646 TestNo: EPA 6010B Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94576

SeqNo: 1457687

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 26.4 45 110 S5.0 10141079.498

Sample ID: 098439-048AMSD

Batch ID: 45646 TestNo: EPA 6010B Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94576

SeqNo: 1457688

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 32.0 45 110 20 S5.0 1014 1079 1.301093.604

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098439-003ADUP

Batch ID: R93847 TestNo: EPA 9045C Analysis Date: 4/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-4N-2.0-2.5

RunNo: 93847

SeqNo: 1445231

DUPSampType: TestCode: 9045_S

pH 200.10 7.780 0.1287.790

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 16,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: ,420689 
CSDLAC No.: 101 96 

Workorder No.: 098439 

RE: Caltrans-West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

A L  &,, Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Adva~tced Techr~ology 
Laboratories 

1 of 43 
3275 Walnur Avertue Sigrtal Hill, C A  90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-1.0-1.5

Collection Date: 4/22/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-002

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 15.1 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-0.0-0.5

Collection Date: 4/22/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-004

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 10.55 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 2.5 mg/L 1093 1.9 5/13/2008

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080513A 45578QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 11.7 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-1.0-1.5

Collection Date: 4/22/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-005

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 10.26 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 2.5 mg/L 1058 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-2.0-2.5

Collection Date: 4/22/2008 9:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-006

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 54.3 0.011 5/15/2008 09:13 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 10.30 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 1.2 mg/L 541 0.93 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-0.0-0.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-007

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 1067 0.021 5/16/2008 02:40 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 10.28 0.19 5/9/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-0.0-0.5

Collection Date: 4/22/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-011

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 15.8 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 2.5 mg/L 1059 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-1.0-1.5

Collection Date: 4/22/2008 9:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-012

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 6.2 mg/L 25210 4.6 5/13/2008

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080513A 45578QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 11.7 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-015

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 10130 0.021 5/16/2008 02:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-1.0-1.5

Collection Date: 4/22/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-016

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 11.2 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-0.0-0.5

Collection Date: 4/22/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-019

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.50 mg/L 214 0.37 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-2.0-2.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-021

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 10.32 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-3.0-3.5

Collection Date: 4/22/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-022

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 2.5 mg/L 1068 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-0.0-0.5

Collection Date: 4/22/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-023

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 1095 0.021 5/16/2008 02:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-1.0-1.5

Collection Date: 4/22/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-024

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 13.5 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-2.0-2.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-025

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 17.9 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-0.0-0.5

Collection Date: 4/22/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-026

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 6.2 mg/L 25210 4.6 5/13/2008

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080513A 45578QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 13.8 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-1.0-1.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-027

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.50 mg/L 213 0.37 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-0.0-0.5

Collection Date: 4/22/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-029

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515E R94592QC Batch: PrepDate:

Lead 1.0 mg/L 20120 0.042 5/15/2008 05:37 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-1.0-1.5

Collection Date: 4/22/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-030

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 13.8 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-0.0-0.5

Collection Date: 4/22/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-032

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513D R94482QC Batch: PrepDate:

Lead 0.25 mg/L 18.0 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-0.0-0.5

Collection Date: 4/22/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-036

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 10130 0.021 5/16/2008 02:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-3.0-3.5

Collection Date: 4/22/2008 1:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-039

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515E R94592QC Batch: PrepDate:

Lead 1.0 mg/L 201.3 0.042 5/15/2008 05:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-0.0-0.5

Collection Date: 4/22/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-040

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513E R94484QC Batch: PrepDate:

Lead 0.50 mg/L 213 0.37 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-0.0-0.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-044

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 10110 0.021 5/16/2008 02:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-1.0-1.5

Collection Date: 4/22/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-045

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513E R94484QC Batch: PrepDate:

Lead 0.25 mg/L 16.9 0.19 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-3.0-3.5

Collection Date: 4/22/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-047

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515E R94592QC Batch: PrepDate:

Lead 1.0 mg/L 201.3 0.042 5/15/2008 05:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-0.0-0.5

Collection Date: 4/22/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-048

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516D R94636QC Batch: PrepDate:

Lead 0.50 mg/L 1081 0.021 5/16/2008 02:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-0.0-0.5

Collection Date: 4/22/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-052

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080509D 45465QC Batch: PrepDate: 5/7/2008

Lead 0.25 mg/L 1ND 0.19 5/9/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513E R94484QC Batch: PrepDate:

Lead 1.0 mg/L 427 0.74 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-0.0-0.5

Collection Date: 4/22/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-056

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513E R94484QC Batch: PrepDate:

Lead 2.5 mg/L 1081 1.9 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-3.0-3.5

Collection Date: 4/22/2008 2:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-059

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.53 0.011 5/15/2008 09:16 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/12/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080513E R94484QC Batch: PrepDate:

Lead 0.50 mg/L 215 0.37 5/13/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R94482

Sample ID: 098439-019A-DUP

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-20N-0.0-0.5

RunNo: 94482

SeqNo: 1455896

DUPSampType: TestCode: 7420_ST

Lead 200.50 14.40 1.7714.152

Sample ID: 098439-019A-MS

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-20N-0.0-0.5

RunNo: 94482

SeqNo: 1455897

MSSampType: TestCode: 7420_ST

Lead 5.000 84.5 80 1200.50 14.4018.629

Sample ID: MB-45530B

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94482

SeqNo: 1455898

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: 098439-032A-DUP

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-24N-0.0-0.5

RunNo: 94482

SeqNo: 1455908

DUPSampType: TestCode: 7420_ST

Lead 200.25 8.035 13.69.209

Sample ID: 098439-032A-MS

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-24N-0.0-0.5

RunNo: 94482

SeqNo: 1455909

MSSampType: TestCode: 7420_ST

Lead 5.000 -33.9 80 120 S0.25 8.0356.340

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R94482

Sample ID: 098439-032A-MSD

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-24N-0.0-0.5

RunNo: 94482

SeqNo: 1455910

MSDSampType: TestCode: 7420_ST

Lead 5.000 -36.3 80 120 20 S0.25 8.035 6.340 1.926.220

Sample ID: MB-45530A

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94482

SeqNo: 1455911

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45530

Batch ID: R94482 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94482

SeqNo: 1455912

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.6 80 1200.25 04.931

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R94636

Sample ID: MB-45623A

Batch ID: R94636 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94636

SeqNo: 1458776

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45623

Batch ID: R94636 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94636

SeqNo: 1458777

LCSSampType: TestCode: 6010_ST

Lead 1.000 102 85 1150.050 01.020

Sample ID: 098439-048ADUP

Batch ID: R94636 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94636

SeqNo: 1458784

DUPSampType: TestCode: 6010_ST

Lead 200.50 80.82 0.51581.236

Sample ID: 098439-048AMS

Batch ID: R94636 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94636

SeqNo: 1458785

MSSampType: TestCode: 6010_ST

Lead 2.500 -17.5 71 118 S0.50 80.8280.381

Sample ID: 098439-048AMSD

Batch ID: R94636 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 94636

SeqNo: 1458786

MSDSampType: TestCode: 6010_ST

Lead 2.500 -16.7 71 118 20 S0.50 80.82 80.38 0.026280.402

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R94592

Sample ID: MB-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94592

SeqNo: 1457897

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45614

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94592

SeqNo: 1457898

LCSSampType: TestCode: 6010_ST

Lead 1.000 97.4 85 1150.050 00.974

Sample ID: 098724-001ADUP

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457901

DUPSampType: TestCode: 6010_ST

Lead 201.0 0.07818 00.075

Sample ID: 098724-001AMS

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457902

MSSampType: TestCode: 6010_ST

Lead 2.500 92.9 71 1181.0 0.078182.402

Sample ID: 098724-001AMSD

Batch ID: R94592 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94592

SeqNo: 1457903

MSDSampType: TestCode: 6010_ST

Lead 2.500 95.8 71 118 201.0 0.07818 2.402 2.952.474

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R94484

Sample ID: MB-45531A

Batch ID: R94484 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94484

SeqNo: 1455941

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45531

Batch ID: R94484 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94484

SeqNo: 1455942

LCSSampType: TestCode: 7420_ST

Lead 5.000 102 80 1200.25 05.104

Sample ID: 098439-059A-DUP

Batch ID: R94484 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94484

SeqNo: 1455951

DUPSampType: TestCode: 7420_ST

Lead 20 R0.50 0.1987 19515.601

Sample ID: 098439-059A-MS

Batch ID: R94484 TestNo: WET/ EPA 74 Analysis Date: 5/13/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94484

SeqNo: 1455952

MSSampType: TestCode: 7420_ST

Lead 5.000 409 80 120 S0.75 0.198720.627

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-012A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-18N-1.0-1.5

RunNo: 94365

SeqNo: 1454057

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Sample ID: 098439-012A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-18N-1.0-1.5

RunNo: 94365

SeqNo: 1454058

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 111 70 1300.25 05.526

Sample ID: MB-45465B

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454059

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: MB-45465A

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94365

SeqNo: 1454065

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: 098439-052A-DUP

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 94365

SeqNo: 1454066

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45465

Sample ID: 098439-052A-MS

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 94365

SeqNo: 1454067

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 106 70 1300.25 05.320

Sample ID: 098439-052A-MSD

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 94365

SeqNo: 1454068

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 108 70 130 200.25 0 5.320 1.325.391

Sample ID: LCS-45465

Batch ID: 45465 TestNo: WET DI/ EPA Analysis Date: 5/9/2008

Prep Date: 5/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94365

SeqNo: 1454069

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 99.3 80 1200.25 04.967

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45578

Sample ID: MB-45578

Batch ID: 45578 TestNo: EPA 1311/ 74 Analysis Date: 5/13/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94437

SeqNo: 1455192

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45563 TCLP

Batch ID: 45578 TestNo: EPA 1311/ 74 Analysis Date: 5/13/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94437

SeqNo: 1455193

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45578

Batch ID: 45578 TestNo: EPA 1311/ 74 Analysis Date: 5/13/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94437

SeqNo: 1455194

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 109 80 1200.25 01.088

Sample ID: 098439-026A-MS

Batch ID: 45578 TestNo: EPA 1311/ 74 Analysis Date: 5/13/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-22N-0.0-0.5

RunNo: 94437

SeqNo: 1455198

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 147 70 130 S0.25 3.8077.485

Sample ID: 098439-026A-MSD

Batch ID: 45578 TestNo: EPA 1311/ 74 Analysis Date: 5/13/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-22N-0.0-0.5

RunNo: 94437

SeqNo: 1455199

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 168 70 130 20 S0.25 3.807 7.485 6.728.005

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Sample ID: 098438-020ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458403

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 14.21 20.811.528

Sample ID: 098438-020AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458404

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 5.94 71 118 S0.25 14.2114.357

Sample ID: MB-45630B

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458678

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.096

Sample ID: MB-45565B TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458679

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

43 of 43



May 29,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098439 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opporhmity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Laboratory h e c t o r  

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Technology 
Labor.otorres 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-1.0-1.5

Collection Date: 4/22/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-002

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-1.0-1.5

Collection Date: 4/22/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-005

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 11.7 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-0.0-0.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-007

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 17.3 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-0.0-0.5

Collection Date: 4/22/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-011

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 12.4 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-015

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.50 mg/L 213 0.37 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-0.0-0.5

Collection Date: 4/22/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-019

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 10.42 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-3.0-3.5

Collection Date: 4/22/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-022

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 10.27 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-0.0-0.5

Collection Date: 4/22/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-023

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 15.9 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-2.0-2.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-025

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 10.36 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-1.0-1.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-027

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-0.0-0.5

Collection Date: 4/22/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-029

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527A 45890QC Batch: PrepDate: 5/23/2008

Lead 0.25 mg/L 13.2 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-0.0-0.5

Collection Date: 4/22/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-032

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.46 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-0.0-0.5

Collection Date: 4/22/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-036

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.50 mg/L 215 0.37 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-0.0-0.5

Collection Date: 4/22/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-040

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.86 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-0.0-0.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-044

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 13.5 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-1.0-1.5

Collection Date: 4/22/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-045

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.45 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-0.0-0.5

Collection Date: 4/22/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-048

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 18.7 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-0.0-0.5

Collection Date: 4/22/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-052

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527C 45906QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.93 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-0.0-0.5

Collection Date: 4/22/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-056

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 17.2 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-015

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMTRunID: AA2_080529A R95139QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.19 5/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-0.0-0.5

Collection Date: 4/22/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-023

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMTRunID: AA2_080529A R95139QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.19 5/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-0.0-0.5

Collection Date: 4/22/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-036

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMTRunID: AA2_080529A R95139QC Batch: PrepDate:

Lead 0.25 mg/L 10.98 0.19 5/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-0.0-0.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-044

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMTRunID: AA2_080529A R95139QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.19 5/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

24 of 34



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-0.0-0.5

Collection Date: 4/22/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-048

Advanced Technology Laboratories Print Date: 29-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMTRunID: AA2_080529A R95139QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.19 5/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

29-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

29-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45906

Sample ID: MB-45906A

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95045

SeqNo: 1465624

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.224

Sample ID: MB-45854A TCLP

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95045

SeqNo: 1465625

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.226

Sample ID: LCS-45906

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95045

SeqNo: 1465626

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 84.0 80 1200.25 0.22361.063

Sample ID: 098439-052A-DUP

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 95045

SeqNo: 1465636

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.9275 3.900.892

Sample ID: 098439-052A-MS

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 95045

SeqNo: 1465637

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 122 70 1300.25 0.92753.975

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45906

Sample ID: 098439-052A-MSD

Batch ID: 45906 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-28N-0.0-0.5

RunNo: 95045

SeqNo: 1465638

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.9275 3.975 4.403.803

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

29-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098461-028A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465644

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.5307 6.820.496

Sample ID: 098461-028A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465645

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 100 70 1300.25 0.53073.031

Sample ID: MB-45907B

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465646

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855B TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465647

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: 098527-030A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465652

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3215 3.640.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098527-030A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465653

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 108 70 1300.25 0.32153.025

Sample ID: 098527-030A-MSD

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465654

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.3215 3.025 5.313.190

Sample ID: MB-45907A

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465655

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855A TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465656

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45907

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95046

SeqNo: 1465657

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 91.3 80 1200.25 00.913

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

29-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: R95139

Sample ID: MB-45897

Batch ID: R95139 TestNo: WET DI/ EPA Analysis Date: 5/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95139

SeqNo: 1467188

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-45897

Batch ID: R95139 TestNo: WET DI/ EPA Analysis Date: 5/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95139

SeqNo: 1467189

LCSSampType: TestCode: 7420_DI

Lead 5.000 97.2 80 1200.25 04.860

Sample ID: 098439-048A-DUP

Batch ID: R95139 TestNo: WET DI/ EPA Analysis Date: 5/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 95139

SeqNo: 1467195

DUPSampType: TestCode: 7420_DI

Lead 200.25 0 00.228

Sample ID: 098439-048A-MS

Batch ID: R95139 TestNo: WET DI/ EPA Analysis Date: 5/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 95139

SeqNo: 1467196

MSSampType: TestCode: 7420_DI

Lead 5.000 105 70 1300.25 05.251

Sample ID: 098439-048A-MSD

Batch ID: R95139 TestNo: WET DI/ EPA Analysis Date: 5/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-27N-0.0-0.5

RunNo: 95139

SeqNo: 1467197

MSDSampType: TestCode: 7420_DI

Lead 5.000 106 70 130 200.25 0 5.251 1.025.305

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

29-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: 098439-023A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-21N-0.0-0.5

RunNo: 95004

SeqNo: 1464841

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 5.893 0.01455.893

Sample ID: 098439-023A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-21N-0.0-0.5

RunNo: 95004

SeqNo: 1464842

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 75.3 70 1300.25 5.8937.775

Sample ID: 098439-023A-MSD

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-21N-0.0-0.5

RunNo: 95004

SeqNo: 1464843

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 76.8 70 130 200.25 5.893 7.775 0.4857.813

Sample ID: MB-45890A

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464846

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889A TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464847

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

BatchID: 45890

Sample ID: LCS-45890

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95004

SeqNo: 1464848

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 97.6 80 1200.25 00.976

Sample ID: 098437-019A-DUP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464855

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.550 1.491.573

Sample ID: 098437-019A-MS

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95004

SeqNo: 1464856

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.3 70 1300.25 1.5504.007

Sample ID: MB-45890B

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464857

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45889B TCLP

Batch ID: 45890 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/23/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95004

SeqNo: 1464858

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 01,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098439 

RE: Caltrans-West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 24,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

4 Eddie P. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Tec111lolog.v 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-0.0-0.5

Collection Date: 4/22/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-001

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 09:33 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.8 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-1.0-1.5

Collection Date: 4/22/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-002

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 156 0.25 5/1/2008 09:36 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-4N-2.0-2.5

Collection Date: 4/22/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-003

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 09:40 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080425A R93847QC Batch: PrepDate:

pH 0.10 pH Units 17.8 0.10 4/25/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-0.0-0.5

Collection Date: 4/22/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-004

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1800 0.25 5/1/2008 09:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-1.0-1.5

Collection Date: 4/22/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-005

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1630 0.25 5/1/2008 09:47 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-16N-2.0-2.5

Collection Date: 4/22/2008 9:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-006

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1380 0.25 5/1/2008 09:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-0.0-0.5

Collection Date: 4/22/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-007

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1360 0.25 5/1/2008 09:54 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-1.0-1.5

Collection Date: 4/22/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-008

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 10:04 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-2.0-2.5

Collection Date: 4/22/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-009

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.4 0.25 5/1/2008 10:08 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-17N-3.0-3.5

Collection Date: 4/22/2008 9:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-010

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:11 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-0.0-0.5

Collection Date: 4/22/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-011

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1440 0.25 5/1/2008 10:25 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-1.0-1.5

Collection Date: 4/22/2008 9:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-012

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 11600 0.25 5/1/2008 10:28 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-2.0-2.5

Collection Date: 4/22/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-013

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 17.9 0.25 5/1/2008 10:32 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-18N-3.0-3.5

Collection Date: 4/22/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-014

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 69



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-0.0-0.5

Collection Date: 4/22/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-015

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1120 0.25 5/1/2008 10:46 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-1.0-1.5

Collection Date: 4/22/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-016

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1300 0.25 5/1/2008 10:49 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-2.0-2.5

Collection Date: 4/22/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-017

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 116 0.25 5/1/2008 10:53 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-19N-3.0-3.5

Collection Date: 4/22/2008 10:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-018

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:56 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-0.0-0.5

Collection Date: 4/22/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-019

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1170 0.25 5/1/2008 11:00 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-1.0-1.5

Collection Date: 4/22/2008 10:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-020

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501A 45265QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.5 0.25 5/1/2008 11:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-2.0-2.5

Collection Date: 4/22/2008 10:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-021

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1160 0.25 5/1/2008 11:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-20N-3.0-3.5

Collection Date: 4/22/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-022

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1620 0.25 5/1/2008 11:34 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-0.0-0.5

Collection Date: 4/22/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-023

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1110 0.25 5/1/2008 11:38 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-1.0-1.5

Collection Date: 4/22/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-024

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 193 0.25 5/1/2008 11:42 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-21N-2.0-2.5

Collection Date: 4/22/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-025

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 11:46 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-0.0-0.5

Collection Date: 4/22/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-026

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 12200 0.25 5/1/2008 11:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-1.0-1.5

Collection Date: 4/22/2008 11:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-027

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1150 0.25 5/1/2008 11:54 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-22N-2.0-2.5

Collection Date: 4/22/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-028

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.7 0.25 5/1/2008 11:57 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-0.0-0.5

Collection Date: 4/22/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-029

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1360 0.25 5/1/2008 12:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-1.0-1.5

Collection Date: 4/22/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-030

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 164 0.25 5/1/2008 12:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-23N-2.0-2.5

Collection Date: 4/22/2008 11:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-031

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 128 0.25 5/1/2008 12:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-0.0-0.5

Collection Date: 4/22/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-032

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 12:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-1.0-1.5

Collection Date: 4/22/2008 12:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-033

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 148 0.25 5/1/2008 12:33 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-2.0-2.5

Collection Date: 4/22/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-034

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 15.9 0.25 5/1/2008 12:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24N-3.0-3.5

Collection Date: 4/22/2008 12:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-035

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 12:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-0.0-0.5

Collection Date: 4/22/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-036

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1130 0.25 5/1/2008 12:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-1.0-1.5

Collection Date: 4/22/2008 1:17:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-037

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 121 0.25 5/1/2008 12:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-2.0-2.5

Collection Date: 4/22/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-038

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 138 0.25 5/1/2008 12:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-25N-3.0-3.5

Collection Date: 4/22/2008 1:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-039

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 01:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-0.0-0.5

Collection Date: 4/22/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-040

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501B 45266QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 174 0.25 5/1/2008 01:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-1.0-1.5

Collection Date: 4/22/2008 1:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-041

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 131 0.25 5/1/2008 01:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-2.0-2.5

Collection Date: 4/22/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-042

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 126 0.25 5/1/2008 01:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-24Na-3.0-3.5

Collection Date: 4/22/2008 1:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-043

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 01:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-0.0-0.5

Collection Date: 4/22/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-044

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1280 0.25 5/1/2008 01:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-1.0-1.5

Collection Date: 4/22/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-045

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 160 0.25 5/1/2008 01:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-2.0-2.5

Collection Date: 4/22/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-046

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 129 0.25 5/1/2008 01:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-26N-3.0-3.5

Collection Date: 4/22/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-047

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 130 0.25 5/1/2008 01:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-0.0-0.5

Collection Date: 4/22/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-048

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1170 0.25 5/1/2008 01:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-1.0-1.5

Collection Date: 4/22/2008 2:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-049

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 122 0.25 5/1/2008 02:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-2.0-2.5

Collection Date: 4/22/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-050

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 118 0.25 5/1/2008 02:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-27N-3.0-3.5

Collection Date: 4/22/2008 2:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-051

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 02:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-0.0-0.5

Collection Date: 4/22/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-052

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1600 0.25 5/1/2008 02:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-1.0-1.5

Collection Date: 4/22/2008 2:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-053

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 134 0.25 5/1/2008 02:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-2.0-2.5

Collection Date: 4/22/2008 2:23:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-054

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 132 0.25 5/1/2008 02:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-28N-3.0-3.5

Collection Date: 4/22/2008 2:27:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-055

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 19.0 0.25 5/1/2008 02:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-0.0-0.5

Collection Date: 4/22/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-056

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 189 0.25 5/1/2008 02:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-1.0-1.5

Collection Date: 4/22/2008 2:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-057

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 137 0.25 5/1/2008 02:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-2.0-2.5

Collection Date: 4/22/2008 2:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-058

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 117 0.25 5/1/2008 03:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-29N-3.0-3.5

Collection Date: 4/22/2008 2:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-059

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501C 45267QC Batch: PrepDate: 4/28/2008

Lead 5.0 mg/Kg 1210 0.25 5/1/2008 03:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: ER-CREW 1-DAY 2

Collection Date: 4/22/2008 3:00:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098439

Lab ID: 098439-060

Advanced Technology Laboratories Print Date: 01-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080428C 45240QC Batch: PrepDate: 4/25/2008

Lead 0.25 mg/L 1ND 0.0021 4/28/2008 01:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

01-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45265A

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94044

SeqNo: 1449115

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45265

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94044

SeqNo: 1449116

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.2 80 1205.0 0235.470

Sample ID: 098439-010A-DUP

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-17N-3.0-3.5

RunNo: 94044

SeqNo: 1449127

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.573 04.186

Sample ID: 098439-010A-MS

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-17N-3.0-3.5

RunNo: 94044

SeqNo: 1449128

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.6 45 1105.0 4.573156.177

Sample ID: 098439-020A-DUP

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449140

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 9.521 92.325.827

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-020A-MS

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449141

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.6 45 1105.0 9.521173.572

Sample ID: 098439-020A-MSD

Batch ID: 45265 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-20N-1.0-1.5

RunNo: 94044

SeqNo: 1449142

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.9 45 110 205.0 9.521 173.6 15.0149.371

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45266A

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94052

SeqNo: 1449238

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45266

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94052

SeqNo: 1449239

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 99.4 80 1205.0 0248.509

Sample ID: 098439-030A-DUP

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-23N-1.0-1.5

RunNo: 94052

SeqNo: 1449250

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 64.06 22.480.188

Sample ID: 098439-030A-MS

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-23N-1.0-1.5

RunNo: 94052

SeqNo: 1449251

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 47.1 45 1105.0 64.06181.821

Sample ID: 098439-040A-DUP

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449263

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 73.69 6.0169.389

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-040A-MS

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449264

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 62.8 45 1105.0 73.69230.745

Sample ID: 098439-040A-MSD

Batch ID: 45266 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-24Na-0.0-0.5

RunNo: 94052

SeqNo: 1449265

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.1 45 110 205.0 73.69 230.7 6.57246.419

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45267A

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94057

SeqNo: 1449365

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45267

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94057

SeqNo: 1449366

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 101 80 1205.0 0253.533

Sample ID: 098439-050A-DUP

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-2.0-2.5

RunNo: 94057

SeqNo: 1449377

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 17.74 27.523.407

Sample ID: 098439-050A-MS

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-27N-2.0-2.5

RunNo: 94057

SeqNo: 1449378

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.4 45 1105.0 17.74156.284

Sample ID: 098439-059A-DUP

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449389

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 205.8 16.0175.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098439-059A-MS

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449390

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 27.8 45 110 S5.0 205.8275.393

Sample ID: 098439-059A-MSD

Batch ID: 45267 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-29N-3.0-3.5

RunNo: 94057

SeqNo: 1449391

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 43.5 45 110 20 S5.0 205.8 275.4 13.3314.590

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 93889

SeqNo: 1446770

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45240

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 93889

SeqNo: 1446771

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 99.6 85 1150.25 00.996

Sample ID: 098366-001BDUP

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446773

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 201.2 0 0ND

Sample ID: 098449-005AMS

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446775

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 90.0 71 1181.2 02.250

Sample ID: 098449-005AMSD

Batch ID: 45240 TestNo: EPA 6010B Analysis Date: 4/28/2008

Prep Date: 4/25/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 93889

SeqNo: 1446776

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 94.6 71 118 201.2 0 2.250 5.022.366

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098439
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098439-003ADUP

Batch ID: R93847 TestNo: EPA 9045C Analysis Date: 4/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-4N-2.0-2.5

RunNo: 93847

SeqNo: 1445231

DUPSampType: TestCode: 9045_S

pH 200.10 7.780 0.1287.790

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

69 of 69



Advanced Technology 
Laboratories 

Print Name 



CA OverN 2. HEADSPACE (VOA) Y N O  5.#OFSPLSMATCHCOC Y q N [ 



3275 Walnut Avenue 
Signal Hill, CA 90755 Logged By: Date: 
(562) 989-4045 . Fax (562) 989-4040 

CHAIN OF CUSTODY RECORD pg - 3 o f &  

I CA OverN q 2. HEADSPACEDIOA) Y  q NO 5.#OFSPLSMATCHCOC Y  q N  
FEDEX 
Other: 3. CONTAINER INTACT Y  q N q 6. PRESERVED Y O N  

d& Advanced Technology 
Laboratories 

I I - 
Client: 7m 
Ann: ,pafiA ; C f l a / l  city I ~ ~ I W  

I hereby authorize A n  Lo pedorm the work Bill To: Special InstructiondCommenls: 
ndicated below: 
Pro jec t  M g r  /Submitter: Ann: Yh i?? 

FOR LABORATORY USE ONLY: 

co: 
Print Nsms "Ie 1 Address 

v.0.t: 

M e t h o d  o f  T ranspor t  
Client 0d ATL 

Sample Condition Upon Receipt 

1. CHILLED YO NO 4. SEALED Y O N  





CHAIN OF CUSTODY RECORD pg - 5 0, b 

I Client 
Laboratories &TI 

I 1. CHILLED Y O  N O  4. SEALED Y O  N O (  

I 
- 3 -  - 

I 3275 Walnut Avenue CA OverN 2. HEADSPACE WOA) Y q N q 5. U OFSPLS MATCH COC Y N q 
Signal Hill, CA 90755 Logged By: Dale: FEDEX q .- .. - .. - I 1 1562) 989-4045 - Fax (562) 989-4040 1 I Other: I I CONTAINER INTACT Y q hl u a. mtstnvtu Y U N U I  

indicaled below: 
Project Mgr /Submitter: I 



3275 Walnut Avenue I CA OverN 2. HEADSPACE (VOA) Y N 5. #OF SPLS MATCH COC Y N 
Signal Hill, CA 90755 Logged By: Date: FEDEX 
(562) 989-4045 . Fax (562) 989-4040 Other: 3. CONTAINER INTACT Y N q 6. PRESERVED Y O N  

CHAIN OF CUSTODY RECORD 
FOR LABORATORY USE ONLY: 

~ , A o f  4 

I hereby authorize A n  to perlorrn the work Spcia l  Instruction51Commenls: 
Indicated below: 
Project Mgr /Submitter: Ann: 

co: 
Print Name I Address 

Advanced Technology 
Laboratories PO.+: 

Method of Transport 
Client 
ATL 

Sample Condilion upon Receipt 

1. CHILLED Y q N O  4. SEALED Y O N  



May 19,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098460 

RE: Caltrans West County Connectors, 151 396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. odnguez B' ' 

~aboratdry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 

Advailced Techitology 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62N-1.0-1.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-002

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 107.6 0.021 5/16/2008 10:54 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 09:18 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B63N-0.0-0.5

Collection Date: 4/25/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-004

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 10120 0.021 5/16/2008 10:56 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 518 0.011 5/15/2008 09:21 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 16.6 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B61N-0.0-0.5

Collection Date: 4/25/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-007

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 102.5 0.021 5/16/2008 10:59 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B61N-1.0-1.5

Collection Date: 4/25/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-008

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 1013 0.021 5/16/2008 11:02 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515E 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.88 0.011 5/15/2008 09:24 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.80 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B70N-1.0-1.5

Collection Date: 4/25/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-016

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 109.0 0.021 5/16/2008 11:04 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080516A 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 52.8 0.011 5/16/2008 09:16 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 10.33 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-1.0-1.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-022

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 1015 0.021 5/16/2008 11:07 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: R94619

Sample ID: MB-45531B

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94619

SeqNo: 1458548

MBLKSampType: TestCode: 6010_ST

Lead 0.0500.003

Sample ID: LCS-45531

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94619

SeqNo: 1458549

LCSSampType: TestCode: 6010_ST

Lead 1.000 100 85 1150.050 0.0031801.007

Sample ID: 098461-006ADUP

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94619

SeqNo: 1458560

DUPSampType: TestCode: 6010_ST

Lead 20 R0.50 47.75 64.924.353

Sample ID: 098461-006AMS

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94619

SeqNo: 1458561

MSSampType: TestCode: 6010_ST

Lead 2.500 108 71 1180.50 47.7550.454

Sample ID: 098461-006AMSD

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94619

SeqNo: 1458562

MSDSampType: TestCode: 6010_ST

Lead 2.500 25.7 71 118 20 S0.50 47.75 50.45 4.1848.388

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Sample ID: 098438-020ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458403

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 14.21 20.811.528

Sample ID: 098438-020AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458404

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 5.94 71 118 S0.25 14.2114.357

Sample ID: MB-45630B

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458678

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.096

Sample ID: MB-45565B TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458679

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

12 of 12



May 28,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098460 

RE: Caltrans West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of fhther assistance to your company 

Sincerely, 

f i  

/ .  
Laboratory Duector 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Technology 
Laboratories 

of4 . 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-1.0-1.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-022

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 1ND 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098461-028A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465644

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.5307 6.820.496

Sample ID: 098461-028A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465645

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 100 70 1300.25 0.53073.031

Sample ID: MB-45907B

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465646

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855B TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465647

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: 098527-030A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465652

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3215 3.640.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098527-030A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465653

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 108 70 1300.25 0.32153.025

Sample ID: 098527-030A-MSD

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465654

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.3215 3.025 5.313.190

Sample ID: MB-45907A

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465655

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855A TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465656

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45907

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95046

SeqNo: 1465657

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 91.3 80 1200.25 00.913

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



May 02,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098460 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

P- 
Eddie ? F. R driguez 

~ a b o r a t o j  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Techilology 
Loborarories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62N-0.0-0.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-001

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 114 0.25 5/1/2008 07:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 35



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62N-1.0-1.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-002

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 183 0.25 5/1/2008 07:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 35



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62N-2.0-2.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-003

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 07:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B63N-0.0-0.5

Collection Date: 4/25/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-004

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 11200 0.25 5/1/2008 07:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B63N-1.0-1.5

Collection Date: 4/25/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-005

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.2 0.25 5/1/2008 07:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B63N-2.0-2.5

Collection Date: 4/25/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-006

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 19.4 0.25 5/1/2008 07:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B61N-0.0-0.5

Collection Date: 4/25/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-007

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 183 0.25 5/1/2008 08:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B61N-1.0-1.5

Collection Date: 4/25/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-008

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1110 0.25 5/1/2008 08:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B61N-2.0-2.5

Collection Date: 4/25/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-009

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 08:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: Crew 1-ER-4

Collection Date: 4/25/2008 9:10:00 AM

Matrix: WATER

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-010

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080502C 45359QC Batch: PrepDate: 5/1/2008

Lead 0.25 mg/L 1ND 0.0021 5/2/2008 10:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B69N-0.0-0.5

Collection Date: 4/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-011

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.2 0.25 5/1/2008 08:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B69N-1.0-1.5

Collection Date: 4/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-012

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 08:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B69N-2.0-2.5

Collection Date: 4/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-013

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.3 0.25 5/1/2008 08:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B69N-3.0-3.5

Collection Date: 4/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-014

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.2 0.25 5/1/2008 08:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B70N-0.0-0.5

Collection Date: 4/25/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-015

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 08:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B70N-1.0-1.5

Collection Date: 4/25/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-016

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 166 0.25 5/1/2008 08:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B70N-2.0-2.5

Collection Date: 4/25/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-017

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 08:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B70N-3.0-3.5

Collection Date: 4/25/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-018

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.3 0.25 5/1/2008 09:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71N-0.0-0.5

Collection Date: 4/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-019

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.4 0.25 5/1/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71N-1.0-1.5

Collection Date: 4/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-020

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 118 0.25 5/1/2008 09:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-0.0-0.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-021

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501G 45322QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:12 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 18.8 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-1.0-1.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-022

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1100 0.25 5/1/2008 09:39 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 17.5 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-2.0-2.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-023

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:43 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 17.9 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71NA-3.0-3.5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-024

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:46 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62NA-1.0-1.5

Collection Date: 4/25/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-025

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 112 0.25 5/1/2008 09:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62NA-2.0-2.5

Collection Date: 4/25/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-026

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B62NA-0.0-0.5

Collection Date: 4/25/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-027

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 09:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: Crew 1-ER-5

Collection Date: 4/25/2008 1:35:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098460

Lab ID: 098460-028

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080502C 45359QC Batch: PrepDate: 5/1/2008

Lead 0.25 mg/L 1ND 0.0021 5/2/2008 10:23 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

02-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45322A

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94086

SeqNo: 1449835

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45322

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94086

SeqNo: 1449836

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.0 80 1205.0 0232.574

Sample ID: 098460-011A-DUP

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B69N-0.0-0.5

RunNo: 94086

SeqNo: 1449847

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 6.164 25.27.938

Sample ID: 098460-011A-MS

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B69N-0.0-0.5

RunNo: 94086

SeqNo: 1449848

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 61.3 45 1105.0 6.164159.419

Sample ID: MB-45322B

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94086

SeqNo: 1449849

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098460-021A-DUP

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B71NA-0.0-0.5

RunNo: 94086

SeqNo: 1449860

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.857 03.754

Sample ID: 098460-021A-MS

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B71NA-0.0-0.5

RunNo: 94086

SeqNo: 1449861

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.3 45 1105.0 4.857135.675

Sample ID: 098460-021A-MSD

Batch ID: 45322 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B71NA-0.0-0.5

RunNo: 94086

SeqNo: 1449862

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.8 45 110 205.0 4.857 135.7 19.1164.303

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45323A

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94088

SeqNo: 1449878

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45323

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94088

SeqNo: 1449879

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.0 80 1205.0 0227.548

Sample ID: 098461-004A-DUP

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94088

SeqNo: 1449890

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 57.59 11.651.286

Sample ID: 098461-004A-MS

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94088

SeqNo: 1449891

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 51.6 45 1105.0 57.59186.480

Sample ID: MB-45323B

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94088

SeqNo: 1449892

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098461-014A-DUP

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94088

SeqNo: 1449903

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 26.28 10.523.649

Sample ID: 098461-014A-MS

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94088

SeqNo: 1449904

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.6 45 1105.0 26.28162.748

Sample ID: 098461-014A-MSD

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94088

SeqNo: 1449905

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.7 45 110 205.0 26.28 162.7 8.94177.986

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94102

SeqNo: 1450092

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94102

SeqNo: 1450093

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 105 85 1150.25 01.047

Sample ID: 098460-010ADUP

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Crew 1-ER-4

RunNo: 94102

SeqNo: 1450095

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098460-010AMS

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Crew 1-ER-4

RunNo: 94102

SeqNo: 1450096

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 98.8 71 1180.25 02.471

Sample ID: 098460-010AMSD

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Crew 1-ER-4

RunNo: 94102

SeqNo: 1450097

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 97.2 71 118 200.25 0 2.471 1.632.431

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098460
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098460-024ADUP

Batch ID: R94001 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B71NA-3.0-3.5

RunNo: 94001

SeqNo: 1448052

DUPSampType: TestCode: 9045_S

pH 200.10 8.290 1.328.400

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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CLIENT CORRESPONDENCE LOG 
Client Name: TRC-IRVINE 
ATL Workorder No.: 098460 

DATE: 4/28/2008 5:53:15 PM 

DATE CONTACT CALL INIOUT ISSUE I PROBLEM COMMENTSICORRECTIVE ACTION INITIAL 

Sample Crew2-ER-5 no date and time of collection, date and time of collection taken from the sample Margo 
bottle 

COC marked as B63N-0.5-0.5, 1.5-1.5, 2.5-2.5. id on sample is correct will send corrected coc. Margo 
Sample labelled as B63N-0.0-0.5. 1.0-1.5, 2.0-2.5. 

No sample received for B61N-0.0-0.5@ 10:20. B65N 0.0-0.5 @ 10:20 is the sample for B61N-0.0- Margo 
Received extra sample for B65N-0.0-0.5 @ 10:20. 0.5@ 10:20. 

COC marked as Crew Z-ER-4. Sample labelled sample id on container is correct, will send corrected Margo 
Crew 1-ER-4. coc. 

.- -~ 

Page: 1 of 1 



May 20,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098461 

RE: Caltrans West County Connectors, 151 396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opporhmity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of fiuther assistance to your company. 

Sincerely, 

A L  
&Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot he reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B41N-0.0-0.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-001

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 1036 0.021 5/16/2008 11:09 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080516A 45630QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 55.7 0.011 5/16/2008 09:18 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 11.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-0.0-0.5

Collection Date: 4/24/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-004

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 105.6 0.021 5/16/2008 11:18 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-1.0-1.5

Collection Date: 4/24/2008 9:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-005

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 1014 0.021 5/16/2008 11:22 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-2.0-2.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-006

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080516B R94619QC Batch: PrepDate:

Lead 0.50 mg/L 1048 0.021 5/16/2008 11:25 AM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 52.3 0.011 5/15/2008 05:00 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 13.0 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-0.0-0.5

Collection Date: 4/24/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-007

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080519A R94685QC Batch: PrepDate:

Lead 0.50 mg/L 10150 0.021 5/19/2008 12:12 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 519 0.011 5/15/2008 05:02 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 13.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-1.0-1.5

Collection Date: 4/24/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-008

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080519A R94685QC Batch: PrepDate:

Lead 0.50 mg/L 107.0 0.021 5/19/2008 12:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-2.0-2.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-009

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 58.0 0.011 5/15/2008 05:10 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 14.4 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 5.0 mg/L 20130 3.7 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-2.0-2.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-010

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.1 0.011 5/15/2008 05:13 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080512C 45525QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 14.6 0.19 5/14/2008

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 1.2 mg/L 544 0.93 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-1.0-1.5

Collection Date: 4/24/2008 9:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-011

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.50 mg/L 213 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-0.0-0.5

Collection Date: 4/24/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-012

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 16.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-0.0-0.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-013

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 01:57 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.9 0.011 5/15/2008 05:15 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 1.0 mg/L 426 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-2.0-2.5

Collection Date: 4/24/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-015

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 17.8 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B47N-1.0-1.5

Collection Date: 4/24/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-017

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080519A R94685QC Batch: PrepDate:

Lead 0.50 mg/L 1070 0.021 5/19/2008 12:17 PM

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 52.2 0.011 5/15/2008 02:00 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 55.5 0.011 5/15/2008 05:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B47N-2.0-2.5

Collection Date: 4/24/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-018

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080519A R94685QC Batch: PrepDate:

Lead 0.50 mg/L 1047 0.021 5/19/2008 12:25 PM

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.70 0.011 5/15/2008 02:02 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 55.9 0.011 5/15/2008 05:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-0.0-0.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-019

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 1.0 mg/L 426 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-1.0-1.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-020

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.6 0.011 5/15/2008 02:05 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 52.8 0.011 5/15/2008 05:23 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 16.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-2.0-2.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-021

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.64 0.011 5/15/2008 02:07 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 05:26 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 14.5 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-3.0-3.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-022

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 13.9 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B57N-0.0-0.5

Collection Date: 4/24/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-023

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 52.7 0.011 5/15/2008 05:29 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 1.0 mg/L 425 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B58N-0.0-0.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-028

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.50 mg/L 215 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B59N-0.0-0.5

Collection Date: 4/24/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-031

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 1.0 mg/L 428 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B60N-0.0-0.5

Collection Date: 4/24/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-034

Advanced Technology Laboratories Print Date: 20-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: AMTRunID: ICP6_080519A R94685QC Batch: PrepDate:

Lead 0.50 mg/L 1080 0.021 5/19/2008 12:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: R94619

Sample ID: MB-45531B

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94619

SeqNo: 1458548

MBLKSampType: TestCode: 6010_ST

Lead 0.0500.003

Sample ID: LCS-45531

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94619

SeqNo: 1458549

LCSSampType: TestCode: 6010_ST

Lead 1.000 100 85 1150.050 0.0031801.007

Sample ID: 098461-006ADUP

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42N-2.0-2.5

RunNo: 94619

SeqNo: 1458560

DUPSampType: TestCode: 6010_ST

Lead 20 R0.50 47.75 64.924.353

Sample ID: 098461-006AMS

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42N-2.0-2.5

RunNo: 94619

SeqNo: 1458561

MSSampType: TestCode: 6010_ST

Lead 2.500 108 71 1180.50 47.7550.454

Sample ID: 098461-006AMSD

Batch ID: R94619 TestNo: WET/ EPA 60 Analysis Date: 5/16/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42N-2.0-2.5

RunNo: 94619

SeqNo: 1458562

MSDSampType: TestCode: 6010_ST

Lead 2.500 25.7 71 118 20 S0.50 47.75 50.45 4.1848.388

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: 098461-001ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B41N-0.0-0.5

RunNo: 94610

SeqNo: 1458357

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 5.665 39.73.789

Sample ID: 098461-001AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B41N-0.0-0.5

RunNo: 94610

SeqNo: 1458358

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -75.7 71 118 S0.25 5.6653.772

Sample ID: 098461-001AMSD

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/16/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B41N-0.0-0.5

RunNo: 94610

SeqNo: 1458359

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 -43.6 71 118 20 S0.25 5.665 3.772 19.24.575

Sample ID: MB-45630A

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458391

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.003

Sample ID: MB-45565A TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458392

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.023

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45630

Sample ID: LCS-45630

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94611

SeqNo: 1458393

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 93.7 85 1150.050 0.0027330.940

Sample ID: 098438-020ADUP

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458403

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 14.21 20.811.528

Sample ID: 098438-020AMS

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94611

SeqNo: 1458404

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 5.94 71 118 S0.25 14.2114.357

Sample ID: MB-45630B

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458678

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.096

Sample ID: MB-45565B TC

Batch ID: 45630 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94611

SeqNo: 1458679

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098438-046A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456023

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 7.622 9.246.949

Sample ID: 098438-046A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94450

SeqNo: 1456024

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 72.8 70 1300.50 7.62211.261

Sample ID: MB-45525A

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456026

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Sample ID: LCS-45525

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/12/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94450

SeqNo: 1456027

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 104 80 1200.25 05.211

Sample ID: MB-45525B

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94450

SeqNo: 1456731

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45525

Sample ID: 098461-010A-DUP

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42NA-2.0-2.5

RunNo: 94450

SeqNo: 1456742

DUPSampType: TestCode: 7420_DI

WET

Lead 200.25 4.638 0.8384.599

Sample ID: 098461-010A-MS

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42NA-2.0-2.5

RunNo: 94450

SeqNo: 1456743

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 95.9 70 1300.25 4.6389.434

Sample ID: 098461-010A-MSD

Batch ID: 45525 TestNo: WET DI/ EPA Analysis Date: 5/14/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B42NA-2.0-2.5

RunNo: 94450

SeqNo: 1456744

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 95.2 70 130 200.25 4.638 9.434 0.3789.398

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631A

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458086

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.007

Sample ID: MB-45565A TC

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458087

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.024

Sample ID: LCS-45631

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94597

SeqNo: 1458088

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.6 85 1150.050 0.0074460.964

Sample ID: 098461-023ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B57N-0.0-0.5

RunNo: 94597

SeqNo: 1458099

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 2.705 40.44.073

Sample ID: 098461-023AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B57N-0.0-0.5

RunNo: 94597

SeqNo: 1458100

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 160 71 118 S0.25 2.7056.693

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631B

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458101

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.006

Sample ID: 098463-060ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458112

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.06586 00.109

Sample ID: 098463-060AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458113

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 80.9 71 1180.25 0.065862.088

Sample ID: 098463-060AMSD

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458114

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 93.6 71 118 200.25 0.06586 2.088 14.12.405

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: R94685

Sample ID: MB-45687

Batch ID: R94685 TestNo: WET/ EPA 60 Analysis Date: 5/19/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94685

SeqNo: 1459722

MBLKSampType: TestCode: 6010_ST

Lead 0.0500.006

Sample ID: LCS-45687

Batch ID: R94685 TestNo: WET/ EPA 60 Analysis Date: 5/19/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94685

SeqNo: 1459723

LCSSampType: TestCode: 6010_ST

Lead 1.000 94.1 85 1150.050 0.0063380.948

Sample ID: 098599-005ADUP

Batch ID: R94685 TestNo: WET/ EPA 60 Analysis Date: 5/19/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94685

SeqNo: 1459725

DUPSampType: TestCode: 6010_ST

Lead 20 R0.50 1.362 44.70.864

Sample ID: 098599-005AMS

Batch ID: R94685 TestNo: WET/ EPA 60 Analysis Date: 5/19/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94685

SeqNo: 1459726

MSSampType: TestCode: 6010_ST

Lead 2.500 70.6 71 118 S0.50 1.3623.127

Sample ID: 098599-005AMSD

Batch ID: R94685 TestNo: WET/ EPA 60 Analysis Date: 5/19/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94685

SeqNo: 1459727

MSDSampType: TestCode: 6010_ST

Lead 2.500 73.0 71 118 200.50 1.362 3.127 1.893.187

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: R94535

Sample ID: MB-45532A

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94535

SeqNo: 1457009

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45532

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94535

SeqNo: 1457010

LCSSampType: TestCode: 7420_ST

Lead 5.000 95.8 80 1200.25 04.788

Sample ID: 098461-018A-MS

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B47N-2.0-2.5

RunNo: 94535

SeqNo: 1457014

MSSampType: TestCode: 7420_ST

Lead 5.000 137 80 120 S1.2 35.9842.827

Sample ID: MB-45532B

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94535

SeqNo: 1457015

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: 098462-017A-DUP

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94535

SeqNo: 1457026

DUPSampType: TestCode: 7420_ST

Lead 20 R0.25 11.43 42.17.454

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: R94535

Sample ID: 098462-017A-MS

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94535

SeqNo: 1457027

MSSampType: TestCode: 7420_ST

Lead 5.000 78.9 80 120 S0.50 11.4315.378

Sample ID: 098462-017A-MSD

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94535

SeqNo: 1457028

MSDSampType: TestCode: 7420_ST

Lead 5.000 78.6 80 120 20 S0.50 11.43 15.38 0.11115.361

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: MB-45526A

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458020

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.005

Sample ID: LCS-45526

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94574

SeqNo: 1458021

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 88.9 85 1150.050 0.0054930.894

Sample ID: 098463-012ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458032

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 0.3150 1081.049

Sample ID: 098463-012AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458033

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 95.0 71 1180.25 0.31502.689

Sample ID: MB-45526B

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458034

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: 098528-039ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458045

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 2.147 26.72.809

Sample ID: 098528-039AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458046

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 86.5 71 1180.25 2.1474.309

Sample ID: 098528-039AMSD

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458047

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 89.4 71 118 200.25 2.147 4.309 1.654.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098461 

RE: Caltrans West County Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the o p p o ~ t y  to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of krther assistance to your company. 

Sincerely, 

Eddie % F. Ro/ 'guez 

~ a b o r a t o d  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 

Advanced Teckrtolog!, 
Laboratories 

lpf I? 
3275 Walr~ut Alienrce rgna Hdl, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-0.0-0.5

Collection Date: 4/24/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-004

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.34 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-1.0-1.5

Collection Date: 4/24/2008 9:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-005

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.56 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-1.0-1.5

Collection Date: 4/24/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-008

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.2 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-1.0-1.5

Collection Date: 4/24/2008 9:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-011

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.60 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-0.0-0.5

Collection Date: 4/24/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-012

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.53 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-2.0-2.5

Collection Date: 4/24/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-015

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.47 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-0.0-0.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-019

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.3 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B58N-0.0-0.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-028

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.53 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B59N-0.0-0.5

Collection Date: 4/24/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-031

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.30 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B60N-0.0-0.5

Collection Date: 4/24/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-034

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 14.5 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098461-028A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B58N-0.0-0.5

RunNo: 95046

SeqNo: 1465644

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.5307 6.820.496

Sample ID: 098461-028A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B58N-0.0-0.5

RunNo: 95046

SeqNo: 1465645

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 100 70 1300.25 0.53073.031

Sample ID: MB-45907B

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465646

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855B TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465647

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: 098527-030A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465652

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3215 3.640.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098527-030A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465653

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 108 70 1300.25 0.32153.025

Sample ID: 098527-030A-MSD

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465654

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.3215 3.025 5.313.190

Sample ID: MB-45907A

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465655

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855A TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465656

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45907

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95046

SeqNo: 1465657

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 91.3 80 1200.25 00.913

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

13 of 13



May 02,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098461 

RE: Caltrans West County Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

P 

~ a b o r a d r ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Tecl~flology 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B41N-0.0-0.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-001

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1370 0.25 5/1/2008 10:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B41N-1.0-1.5

Collection Date: 4/24/2008 8:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-002

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 10:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B41N-2.0-2.5

Collection Date: 4/24/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-003

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 119 0.25 5/1/2008 10:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-0.0-0.5

Collection Date: 4/24/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-004

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 158 0.25 5/1/2008 10:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-1.0-1.5

Collection Date: 4/24/2008 9:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-005

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 193 0.25 5/1/2008 10:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42N-2.0-2.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-006

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1280 0.25 5/1/2008 10:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-0.0-0.5

Collection Date: 4/24/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-007

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1800 0.25 5/1/2008 10:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-1.0-1.5

Collection Date: 4/24/2008 9:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-008

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 158 0.25 5/1/2008 10:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B44N-2.0-2.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-009

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1560 0.25 5/1/2008 10:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-2.0-2.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-010

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1630 0.25 5/1/2008 10:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-1.0-1.5

Collection Date: 4/24/2008 9:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-011

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 186 0.25 5/1/2008 10:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B42NA-0.0-0.5

Collection Date: 4/24/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-012

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 189 0.25 5/1/2008 11:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-0.0-0.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-013

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1370 0.25 5/1/2008 11:06 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 17.8 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-1.0-1.5

Collection Date: 4/24/2008 9:54:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-014

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501H 45323QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 126 0.25 5/1/2008 11:09 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B46N-2.0-2.5

Collection Date: 4/24/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-015

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 181 0.25 5/1/2008 11:37 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B47N-0.0-0.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-016

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 138 0.25 5/1/2008 11:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B47N-1.0-1.5

Collection Date: 4/24/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-017

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 183 0.25 5/1/2008 11:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B47N-2.0-2.5

Collection Date: 4/24/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-018

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1120 0.25 5/1/2008 11:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-0.0-0.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-019

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1230 0.25 5/1/2008 11:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 45



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-1.0-1.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-020

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1180 0.25 5/1/2008 11:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-2.0-2.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-021

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 185 0.25 5/1/2008 11:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B54N-3.0-3.5

Collection Date: 4/24/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-022

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 130 0.25 5/2/2008 12:01 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B57N-0.0-0.5

Collection Date: 4/24/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-023

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1300 0.25 5/2/2008 12:05 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B57N-1.0-1.5

Collection Date: 4/24/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-024

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.1 0.25 5/2/2008 12:08 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B57N-2.0-2.5

Collection Date: 4/24/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-025

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:29 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71N-2.0-2.5

Collection Date: 4/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-026

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:32 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B71N-3.0-3.5

Collection Date: 4/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-027

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.6 0.25 5/2/2008 12:36 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B58N-0.0-0.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-028

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1120 0.25 5/2/2008 12:39 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B58N-1.0-1.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-029

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 118 0.25 5/2/2008 12:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B58N-2.0-2.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-030

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:46 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B59N-0.0-0.5

Collection Date: 4/24/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-031

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1230 0.25 5/2/2008 12:50 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B59N-1.0-1.5

Collection Date: 4/24/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-032

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 137 0.25 5/2/2008 11:02 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B59N-2.0-2.5

Collection Date: 4/24/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-033

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 112 0.25 5/2/2008 11:06 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B60N-0.0-0.5

Collection Date: 4/24/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-034

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501I 45324QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1240 0.25 5/2/2008 11:09 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B60N-1.0-1.5

Collection Date: 4/24/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-035

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 08:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B60N-2.0-2.5

Collection Date: 4/24/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-036

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.2 0.25 5/1/2008 08:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B57N-3.0-3.5

Collection Date: 4/24/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098461

Lab ID: 098461-037

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

02-May-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45323A

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94088

SeqNo: 1449878

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45323

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94088

SeqNo: 1449879

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.0 80 1205.0 0227.548

Sample ID: 098461-004A-DUP

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B42N-0.0-0.5

RunNo: 94088

SeqNo: 1449890

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 57.59 11.651.286

Sample ID: 098461-004A-MS

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B42N-0.0-0.5

RunNo: 94088

SeqNo: 1449891

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 51.6 45 1105.0 57.59186.480

Sample ID: MB-45323B

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94088

SeqNo: 1449892

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098461-014A-DUP

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B46N-1.0-1.5

RunNo: 94088

SeqNo: 1449903

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 26.28 10.523.649

Sample ID: 098461-014A-MS

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B46N-1.0-1.5

RunNo: 94088

SeqNo: 1449904

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.6 45 1105.0 26.28162.748

Sample ID: 098461-014A-MSD

Batch ID: 45323 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B46N-1.0-1.5

RunNo: 94088

SeqNo: 1449905

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.7 45 110 205.0 26.28 162.7 8.94177.986

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45324A

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94089

SeqNo: 1449906

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45324

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94089

SeqNo: 1449907

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 98.4 80 1205.0 0246.038

Sample ID: 098461-024A-DUP

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B57N-1.0-1.5

RunNo: 94089

SeqNo: 1449918

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 6.086 23.47.696

Sample ID: 098461-024A-MS

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B57N-1.0-1.5

RunNo: 94089

SeqNo: 1449919

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.0 45 1105.0 6.086146.052

Sample ID: MB-45324B

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94089

SeqNo: 1449920

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098461-034A-DUP

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B60N-0.0-0.5

RunNo: 94089

SeqNo: 1449999

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 239.0 0.287238.304

Sample ID: 098461-034A-MS

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B60N-0.0-0.5

RunNo: 94089

SeqNo: 1450000

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 147 45 110 S5.0 239.0607.345

Sample ID: 098461-034A-MSD

Batch ID: 45324 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B60N-0.0-0.5

RunNo: 94089

SeqNo: 1450001

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 68.4 45 110 20 R5.0 239.0 607.3 38.8409.939

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45325A

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94076

SeqNo: 1449603

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45325

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94076

SeqNo: 1449604

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 103 80 1205.0 0256.636

Sample ID: 098462-007ADUP

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94076

SeqNo: 1449615

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 7.420 0.2897.398

Sample ID: 098462-007AMS

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94076

SeqNo: 1449616

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.3 45 1105.0 7.420150.593

Sample ID: MB-45325A

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94076

SeqNo: 1449617

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098462-017ADUP

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94076

SeqNo: 1449628

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 171.1 4.91162.917

Sample ID: 098462-017AMS

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94076

SeqNo: 1449629

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 46.1 45 1105.0 171.1286.475

Sample ID: 098462-017AMSD

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94076

SeqNo: 1449630

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.8 45 110 205.0 171.1 286.5 8.06310.544

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 098461
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098462-040ADUP

Batch ID: R94003 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94003

SeqNo: 1448065

DUPSampType: TestCode: 9045_S

pH 200.10 7.670 2.837.890

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

45 of 45



CHAIN OF CUSTODY RECORD pg / O f  1 1 

CAOverN . HEADSPACE (VOA) Y O*#U 5. COFSPLS MATCHCOC Y ,d~ 

I hereby authorize A n  to pertorn' Ule work Send ReporlTo: Special lnstructiansl~o6msn$: 
indicated below: 
Project Mgr  /Submitter: 

Attn: I 
I Print Nams Dale I I 

DISTRIBUTION: White with report, Yellow to folder. Pink to submitter. 



Advanced Technology 
Laboratories 

3. CONTAINER INTACT Y NO 6. PRESERVED 

DISTRIBUTION: White with report. Yellow to folder, Pink to submitter. 



CHAIN OF CUSTODY RECORD 
FORLABORATORYUSEONLY: 

Method of Transport Sample Condition Upon Receipt 
Advanced Technology Client 

p.0.u:  
I .  CHILLED Y O  N O  4. SEALED Y O  NC 

Laboratories ATL 
CA OverN 2. HEADSPACE (VOA) Y q NO 5. COFSPLS MATCHCOC Y N C 

Idlcalsd below: 
'roject Mgr /Submitter: 

Print Nems Dale 



CHAIN OF CUSTODY RECORD pg 

Advanced Technology 
Laboratories 

. HEADSPACE (VOA) Y N 5. UOFSPLS MATCH COC Y N 

.CONTAINER INTACT Y N 6. PRESERVED 



.i 1 3275 Wdnvr *venue I CAOuorN I Z.H€ADSPACE(VoA] YO ND 5.IOFSPLSMAlCHCM: Y N 0 
will PA OMZZ Dam FEDEX 0 

9-4040 Oiher: a. CONTAINER L N T ~  Y q NO L PRESERVED Y O  N O  I 

-3 

CHAIN OF CUSTODY RECORD 

~ ~ i i r q u l ~ ~ w - ~ n i v l ~ )  DBW: nm: mtd b y : ( - r d ~ t l d w  D I ) ~  nmc: 

' l h & m U w l m A T L . m p d m L h ~ *  j SmndtWxdTo Sill To: mll&l lMmmbmZmnmm!x 
In-d bdmr: 
Project Mgrffiubmitter: 

mo: F - Q ~ P  

- 
Advnnced Technology 

I ~ ~ o & o ~ ~ E s  

FOR LABORATORY USE ONLY: 

P.0.Y: 

Msthod ot Tranepon 
Cliwnt 
ATL 

s u m p  canmmn U ~ a n  Rcrslpl 

1 .CHlUD YO NO 4.SEALED Y O  N O  



CLLENT CORRESPONDENCE LOG 
Client Name: TRC-IRVINE 

ATL Workorder No.: 098461 

DATE: 51212008 2:32:24 PM 

DATE CONTACT CALL INIOUT ISSUE I PROBLEM COMMENTSICORRECTIVE ACTION INITIAL 

Received extra sample id# 857N-3.0-3.5 @ 12:OO. ( ok to run sample id# B57N-3.0-3.5@12.00 per tom Margo 
Not on coc) will send e-mall confirm. 

- - 

Page: 1 of 1 



May 16,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-011 I 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098462 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie 9 F. Ro 'guez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Technology 
Laboratories 

1 of 15 
3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fa.x: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137SA  0.0-0.5

Collection Date: 4/25/2008 8:49:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-009

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.25 mg/L 14.0 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  0.0-0.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-017

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514E R94535QC Batch: PrepDate:

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-148S  2.0-2.5

Collection Date: 4/25/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-027

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.37 0.011 5/15/2008 02:10 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: admin

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 05:47 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 10.65 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-149S  3.0-3.5

Collection Date: 4/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-032

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:13 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: admin

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 05:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-50N  2.0-2.5

Collection Date: 4/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-043

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.48 0.011 5/15/2008 02:21 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: admin

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.27 0.011 5/15/2008 05:53 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 16.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-139S  3.0-3.5

Collection Date: 4/25/2008 12:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-052

Advanced Technology Laboratories Print Date: 16-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:23 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: admin

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 05:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: R94518

Sample ID: MB-45533A

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94518

SeqNo: 1456607

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45533

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94518

SeqNo: 1456608

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 05.049

Sample ID: 098483-007A-DUP

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456614

DUPSampType: TestCode: 7420_ST

Lead 200.25 7.140 2.186.986

Sample ID: 098483-007A-MS

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456615

MSSampType: TestCode: 7420_ST

Lead 5.000 97.0 80 1200.50 7.14011.989

Sample ID: MB-45533B

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94518

SeqNo: 1456621

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: R94518

Sample ID: 098463-041A-DUP

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456632

DUPSampType: TestCode: 7420_ST

Lead 203.8 127.0 1.07125.660

Sample ID: 098463-041A-MS

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456633

MSSampType: TestCode: 7420_ST

Lead 5.000 137 80 120 S3.8 127.0133.858

Sample ID: 098463-041A-MSD

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456634

MSDSampType: TestCode: 7420_ST

Lead 5.000 96.6 80 120 203.8 127.0 133.9 1.52131.838

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: R94535

Sample ID: MB-45532A

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94535

SeqNo: 1457009

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45532

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94535

SeqNo: 1457010

LCSSampType: TestCode: 7420_ST

Lead 5.000 95.8 80 1200.25 04.788

Sample ID: 098461-018A-DUP

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94535

SeqNo: 1457013

DUPSampType: TestCode: 7420_ST

Lead 201.2 35.98 7.5433.361

Sample ID: 098461-018A-MS

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94535

SeqNo: 1457014

MSSampType: TestCode: 7420_ST

Lead 5.000 137 80 120 S1.2 35.9842.827

Sample ID: MB-45532B

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94535

SeqNo: 1457015

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: R94535

Sample ID: 098462-017A-DUP

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94535

SeqNo: 1457026

DUPSampType: TestCode: 7420_ST

Lead 20 R0.25 11.43 42.17.454

Sample ID: 098462-017A-MS

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94535

SeqNo: 1457027

MSSampType: TestCode: 7420_ST

Lead 5.000 78.9 80 120 S0.50 11.4315.378

Sample ID: 098462-017A-MSD

Batch ID: R94535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94535

SeqNo: 1457028

MSDSampType: TestCode: 7420_ST

Lead 5.000 78.6 80 120 20 S0.50 11.43 15.38 0.11115.361

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

11 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: MB-45526A

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458020

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.005

Sample ID: LCS-45526

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94574

SeqNo: 1458021

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 88.9 85 1150.050 0.0054930.894

Sample ID: 098463-012ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458032

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 0.3150 1081.049

Sample ID: 098463-012AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458033

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 95.0 71 1180.25 0.31502.689

Sample ID: MB-45526B

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458034

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: 098528-039ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458045

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 2.147 26.72.809

Sample ID: 098528-039AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458046

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 86.5 71 1180.25 2.1474.309

Sample ID: 098528-039AMSD

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458047

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 89.4 71 118 200.25 2.147 4.309 1.654.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

13 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631A

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458086

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.007

Sample ID: MB-45565A TC

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458087

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.024

Sample ID: LCS-45631

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94597

SeqNo: 1458088

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.6 85 1150.050 0.0074460.964

Sample ID: 098461-023ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458099

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 2.705 40.44.073

Sample ID: 098461-023AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458100

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 160 71 118 S0.25 2.7056.693

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631B

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458101

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.006

Sample ID: 098463-060ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458112

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.06586 00.109

Sample ID: 098463-060AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458113

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 80.9 71 1180.25 0.065862.088

Sample ID: 098463-060AMSD

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458114

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 93.6 71 118 200.25 0.06586 2.088 14.12.405

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

15 of 15



May 28,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098462 

RE: West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie % F. odriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advailced Technology 
Laboratories 3275 Walnut Avenue ?Yi$$ Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  0.0-0.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-017

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 1ND 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



May 02,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAF' No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098462 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie 9 F. odriguez 

~aboradry  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 
Lnboratories 

lpf 6p . 3275 Walnut Averzrre zgrza H111, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-135S  0.0-0.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-001

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-135S  1.0-1.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-002

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-135S  2.0-2.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-003

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-135S  3.0-3.5

Collection Date: 4/25/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-004

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137S  0.0-0.5

Collection Date: 4/25/2008 8:49:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-005

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 133 0.25 5/1/2008 09:25 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137S  1.0-1.5

Collection Date: 4/25/2008 8:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-006

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.1 0.25 5/1/2008 09:28 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 18.7 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137S  2.0-2.5

Collection Date: 4/25/2008 8:54:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-007

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.4 0.25 5/1/2008 09:32 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 18.7 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137S  3.0-3.5

Collection Date: 4/25/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-008

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:46 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 19.3 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137SA  0.0-0.5

Collection Date: 4/25/2008 8:49:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-009

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1130 0.25 5/1/2008 09:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137SA  1.0-1.5

Collection Date: 4/25/2008 8:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-010

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 09:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137SA  2.0-2.5

Collection Date: 4/25/2008 8:54:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-011

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.4 0.25 5/1/2008 10:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-137SA  3.0-3.5

Collection Date: 4/25/2008 8:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-012

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.8 0.25 5/1/2008 10:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-142S  0.0-0.5

Collection Date: 4/25/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-013

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-142S  1.0-1.5

Collection Date: 4/25/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-014

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-142S  2.0-2.5

Collection Date: 4/25/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-015

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-142S  3.0-3.5

Collection Date: 4/25/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-016

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 10:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  0.0-0.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-017

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501G 45325QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1170 0.25 5/1/2008 10:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

18 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  1.0-1.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-018

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501H 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.6 0.25 5/1/2008 10:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

19 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  2.0-2.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-019

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501H 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 116 0.25 5/1/2008 10:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-146S  3.0-3.5

Collection Date: 4/25/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-020

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501H 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.5 0.25 5/1/2008 11:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

21 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-147S  0.0-0.5

Collection Date: 4/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-021

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501H 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 124 0.25 5/1/2008 11:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

22 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-147S  1.0-1.5

Collection Date: 4/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-022

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080501H 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 126 0.25 5/1/2008 11:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

23 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-147S  2.0-2.5

Collection Date: 4/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-023

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 124 0.25 5/2/2008 11:27 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-147S  3.0-3.5

Collection Date: 4/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-024

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.0 0.25 5/2/2008 11:30 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-148S  0.0-0.5

Collection Date: 4/25/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-025

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.5 0.25 5/2/2008 11:41 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-148S  1.0-1.5

Collection Date: 4/25/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-026

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 11:44 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-148S  2.0-2.5

Collection Date: 4/25/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-027

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1120 0.25 5/2/2008 11:48 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-148S  3.0-3.5

Collection Date: 4/25/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-028

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.9 0.25 5/2/2008 12:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-149S  0.0-0.5

Collection Date: 4/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-029

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-149S  1.0-1.5

Collection Date: 4/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-030

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-149S  2.0-2.5

Collection Date: 4/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-031

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-149S  3.0-3.5

Collection Date: 4/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-032

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 116 0.25 5/2/2008 12:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

33 of 63



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161S  0.0-0.5

Collection Date: 4/25/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-033

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 136 0.25 5/2/2008 12:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161S  1.0-1.5

Collection Date: 4/25/2008 10:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-034

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.2 0.25 5/2/2008 12:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161S  2.0-2.5

Collection Date: 4/25/2008 10:49:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-035

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 12:33 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161S  3.0-3.5

Collection Date: 4/25/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-036

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.3 0.25 5/2/2008 12:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161SA  0.0-0.5

Collection Date: 4/25/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-037

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502A 45326QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 19.8 0.25 5/2/2008 12:40 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 17.4 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161SA  1.0-1.5

Collection Date: 4/25/2008 10:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-038

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:43 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 16.1 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161SA  2.0-2.5

Collection Date: 4/25/2008 10:49:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-039

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:46 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 16.4 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-161SA  3.0-3.5

Collection Date: 4/25/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-040

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 05:50 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 17.7 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-50N  0.0-0.5

Collection Date: 4/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-041

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.7 0.25 5/1/2008 05:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-50N  1.0-1.5

Collection Date: 4/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-042

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 111 0.25 5/1/2008 06:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-50N  2.0-2.5

Collection Date: 4/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-043

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1110 0.25 5/1/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-50N  3.0-3.5

Collection Date: 4/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-044

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.9 0.25 5/1/2008 06:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-104S  0.0-0.5

Collection Date: 4/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-045

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.8 0.25 5/1/2008 06:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-104S  1.0-1.5

Collection Date: 4/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-046

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-104S  2.0-2.5

Collection Date: 4/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-047

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-104S  3.0-3.5

Collection Date: 4/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-048

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-139S  0.0-0.5

Collection Date: 4/25/2008 12:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-049

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 140 0.25 5/1/2008 06:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-139S  1.0-1.5

Collection Date: 4/25/2008 12:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-050

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.4 0.25 5/1/2008 06:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-139S  2.0-2.5

Collection Date: 4/25/2008 12:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-051

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/1/2008 06:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-139S  3.0-3.5

Collection Date: 4/25/2008 12:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-052

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 118 0.25 5/1/2008 06:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW-2-ER-5

Collection Date: 4/25/2008 1:15:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098462

Lab ID: 098462-053

Advanced Technology Laboratories Print Date: 02-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080502C 45359QC Batch: PrepDate: 5/1/2008

Lead 0.25 mg/L 1ND 0.0021 5/2/2008 10:28 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

02-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45325A

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94076

SeqNo: 1449603

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45325

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94076

SeqNo: 1449604

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 103 80 1205.0 0256.636

Sample ID: 098462-007ADUP

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-137S  2.0-2.5

RunNo: 94076

SeqNo: 1449615

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 7.420 0.2897.398

Sample ID: 098462-007AMS

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-137S  2.0-2.5

RunNo: 94076

SeqNo: 1449616

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.3 45 1105.0 7.420150.593

Sample ID: MB-45325A

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94076

SeqNo: 1449617

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098462-017ADUP

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94076

SeqNo: 1449628

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 171.1 4.91162.917

Sample ID: 098462-017AMS

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94076

SeqNo: 1449629

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 46.1 45 1105.0 171.1286.475

Sample ID: 098462-017AMSD

Batch ID: 45325 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-146S  0.0-0.5

RunNo: 94076

SeqNo: 1449630

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.8 45 110 205.0 171.1 286.5 8.06310.544

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45326A

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94077

SeqNo: 1449631

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45326

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94077

SeqNo: 1449632

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.6 80 1205.0 0236.502

Sample ID: 098462-027A-DUP

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-148S  2.0-2.5

RunNo: 94107

SeqNo: 1450164

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 119.1 39.280.072

Sample ID: 098462-027A-MS

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-148S  2.0-2.5

RunNo: 94107

SeqNo: 1450165

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 34.0 45 110 S5.0 119.1204.101

Sample ID: MB-45326B

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94107

SeqNo: 1450166

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098462-037A-DUP

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-161SA  0.0-0.5

RunNo: 94107

SeqNo: 1450177

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 9.814 9.9810.845

Sample ID: 098462-037A-MS

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-161SA  0.0-0.5

RunNo: 94107

SeqNo: 1450178

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.3 45 1105.0 9.814220.468

Sample ID: 098462-037A-MSD

Batch ID: 45326 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-161SA  0.0-0.5

RunNo: 94107

SeqNo: 1450179

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 53.6 45 110 20 R5.0 9.814 220.5 42.0143.876

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45327A

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94085

SeqNo: 1449807

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45327

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94085

SeqNo: 1449808

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.9 80 1205.0 0229.695

Sample ID: 098462-047A-DUP

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-104S  2.0-2.5

RunNo: 94085

SeqNo: 1449819

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.673 02.067

Sample ID: 098462-047A-MS

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-104S  2.0-2.5

RunNo: 94085

SeqNo: 1449820

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.7 45 1105.0 1.673175.899

Sample ID: MB-45327B

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94085

SeqNo: 1449821

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098463-005A-DUP

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94085

SeqNo: 1449832

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 9.476 40.914.346

Sample ID: 098463-005A-MS

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94085

SeqNo: 1449833

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 50.8 45 1105.0 9.476136.580

Sample ID: 098463-005A-MSD

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94085

SeqNo: 1449834

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.8 45 110 205.0 9.476 136.6 7.04146.543

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94102

SeqNo: 1450092

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94102

SeqNo: 1450093

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 105 85 1150.25 01.047

Sample ID: 098460-010ADUP

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450095

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098460-010AMS

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450096

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 98.8 71 1180.25 02.471

Sample ID: 098460-010AMSD

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450097

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 97.2 71 118 200.25 0 2.471 1.632.431

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098460-024ADUP

Batch ID: R94001 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94001

SeqNo: 1448052

DUPSampType: TestCode: 9045_S

pH 200.10 8.290 1.328.400

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098462
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098462-040ADUP

Batch ID: R94003 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-161SA  3.0-3.5

RunNo: 94003

SeqNo: 1448065

DUPSampType: TestCode: 9045_S

pH 200.10 7.670 2.837.890

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 19,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098463 

RE: West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie % F. o 'guez 

~aborator; Director 

The cover letter is an integral part of this analytical report. This Laboratoly Report cannot he reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-120S 3.0-3.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-012

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.32 0.011 5/15/2008 02:26 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 05:59 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-121S 0.0-0.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-013

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 14.9 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 0.0-0.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-021

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 1.2 mg/L 537 0.93 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 3.0-3.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-024

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:36 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-124S 0.0-0.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-025

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.91 0.011 5/15/2008 02:39 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.33 0.011 5/15/2008 06:05 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.50 mg/L 212 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 0.0-0.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-029

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 14.0 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 2.0-2.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-031

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.27 0.011 5/15/2008 02:42 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:08 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 16.7 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 0.0-0.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-033

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 18.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 0.0-0.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-041

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.65 0.011 5/15/2008 02:44 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.86 0.011 5/15/2008 06:16 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 3.8 mg/L 15130 2.8 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 1.0-1.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-042

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-057

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.50 mg/L 212 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 3.0-3.5

Collection Date: 4/24/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-060

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:52 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515C 45631QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:19 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 16.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-061

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 17.6 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 1.0-1.5

Collection Date: 4/24/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-062

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514B R94518QC Batch: PrepDate:

Lead 0.25 mg/L 14.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 3.0-3.5

Collection Date: 4/24/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-064

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:55 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: MB-45526A

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458020

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.005

Sample ID: LCS-45526

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94574

SeqNo: 1458021

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 88.9 85 1150.050 0.0054930.894

Sample ID: 098463-012ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-120S 3.0-3.5

RunNo: 94574

SeqNo: 1458032

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 0.3150 1081.049

Sample ID: 098463-012AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-120S 3.0-3.5

RunNo: 94574

SeqNo: 1458033

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 95.0 71 1180.25 0.31502.689

Sample ID: MB-45526B

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458034

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: 098528-039ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458045

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 2.147 26.72.809

Sample ID: 098528-039AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458046

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 86.5 71 1180.25 2.1474.309

Sample ID: 098528-039AMSD

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458047

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 89.4 71 118 200.25 2.147 4.309 1.654.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631A

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458086

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.007

Sample ID: MB-45565A TC

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458087

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.024

Sample ID: LCS-45631

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94597

SeqNo: 1458088

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.6 85 1150.050 0.0074460.964

Sample ID: 098461-023ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458099

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 20 R0.25 2.705 40.44.073

Sample ID: 098461-023AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94597

SeqNo: 1458100

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 160 71 118 S0.25 2.7056.693

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45631

Sample ID: MB-45631B

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94597

SeqNo: 1458101

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.006

Sample ID: 098463-060ADUP

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-132S 3.0-3.5

RunNo: 94597

SeqNo: 1458112

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.06586 00.109

Sample ID: 098463-060AMS

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-132S 3.0-3.5

RunNo: 94597

SeqNo: 1458113

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 80.9 71 1180.25 0.065862.088

Sample ID: 098463-060AMSD

Batch ID: 45631 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-132S 3.0-3.5

RunNo: 94597

SeqNo: 1458114

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 93.6 71 118 200.25 0.06586 2.088 14.12.405

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: R94518

Sample ID: MB-45533A

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94518

SeqNo: 1456607

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45533

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94518

SeqNo: 1456608

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 05.049

Sample ID: 098483-007A-DUP

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456614

DUPSampType: TestCode: 7420_ST

Lead 200.25 7.140 2.186.986

Sample ID: 098483-007A-MS

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94518

SeqNo: 1456615

MSSampType: TestCode: 7420_ST

Lead 5.000 97.0 80 1200.50 7.14011.989

Sample ID: MB-45533B

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94518

SeqNo: 1456621

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: R94518

Sample ID: 098463-041A-DUP

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-128S 0.0-0.5

RunNo: 94518

SeqNo: 1456632

DUPSampType: TestCode: 7420_ST

Lead 203.8 127.0 1.07125.660

Sample ID: 098463-041A-MS

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-128S 0.0-0.5

RunNo: 94518

SeqNo: 1456633

MSSampType: TestCode: 7420_ST

Lead 5.000 137 80 120 S3.8 127.0133.858

Sample ID: 098463-041A-MSD

Batch ID: R94518 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-128S 0.0-0.5

RunNo: 94518

SeqNo: 1456634

MSDSampType: TestCode: 7420_ST

Lead 5.000 96.6 80 120 203.8 127.0 133.9 1.52131.838

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

24 of 24



May 28,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098463 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 25, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opporhmity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie * . driguez 

~ a b o r a t d ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Repolt cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Ad~rar~ced Technology 
Lnborarories 3275 Walr~ur Avenrte %iifi$ Hill, CA 90755 Tel: 562 989-4045 F a :  562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 0.0-0.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-021

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 11.0 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 0.0-0.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-033

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.66 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 1.0-1.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-042

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.79 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-057

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.88 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-061

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.89 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 05,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098463 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 25,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the o p p o h t y  to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddi % . R driguez 

~ a h o r a t h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirew without written permission from the client and Advanced Technolow Laboratories. 

Advanced Techrta1og.v 
Lnboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112S 0.0-0.5

Collection Date: 4/24/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-001

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 112 0.25 5/1/2008 06:59 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112S 1.0-1.5

Collection Date: 4/24/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-002

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 113 0.25 5/1/2008 07:03 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 17.9 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112S 2.0-2.5

Collection Date: 4/24/2008 8:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-003

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 131 0.25 5/1/2008 07:07 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 18.1 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112S 3.0-3.5

Collection Date: 4/24/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-004

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.5 0.25 5/1/2008 07:10 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429E R94003QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 87



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112SA 0.0-0.5

Collection Date: 4/24/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-005

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080501F 45327QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 19.5 0.25 5/1/2008 07:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112SA 1.0-1.5

Collection Date: 4/24/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-006

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 115 0.25 5/2/2008 05:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112SA 2.0-2.5

Collection Date: 4/24/2008 8:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-007

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 117 0.25 5/2/2008 05:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-112SA 3.0-3.5

Collection Date: 4/24/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-008

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 17.7 0.25 5/2/2008 05:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-120S 0.0-0.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-009

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 114 0.25 5/2/2008 05:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-120S 1.0-1.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-010

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 05:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-120S 2.0-2.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-011

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 05:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-120S 3.0-3.5

Collection Date: 4/24/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-012

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 141 0.25 5/2/2008 05:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-121S 0.0-0.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-013

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1140 0.25 5/2/2008 05:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 87



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-121S 1.0-1.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-014

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 131 0.25 5/2/2008 05:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-121S 2.0-2.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-015

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.4 0.25 5/2/2008 05:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-121S 3.0-3.5

Collection Date: 4/24/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-016

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 05:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-122S 0.0-0.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-017

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 127 0.25 5/2/2008 05:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-122S 1.0-1.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-018

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 139 0.25 5/2/2008 05:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-122S 2.0-2.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-019

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 129 0.25 5/2/2008 06:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-122S 3.0-3.5

Collection Date: 4/24/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-020

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 06:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 0.0-0.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-021

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1190 0.25 5/2/2008 06:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 1.0-1.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-022

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 124 0.25 5/2/2008 06:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 2.0-2.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-023

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 137 0.25 5/2/2008 06:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-123S 3.0-3.5

Collection Date: 4/24/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-024

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 18.8 0.25 5/2/2008 06:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-124S 0.0-0.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-025

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502E 45328QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 11100 0.25 5/2/2008 06:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-124S 1.0-1.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-026

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 125 0.25 5/2/2008 06:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-124S 2.0-2.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-027

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 120 0.25 5/2/2008 06:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-124S 3.0-3.5

Collection Date: 4/24/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-028

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 06:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 0.0-0.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-029

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1120 0.25 5/2/2008 06:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 1.0-1.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-030

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 139 0.25 5/2/2008 06:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 2.0-2.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-031

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 185 0.25 5/2/2008 06:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-125S 3.0-3.5

Collection Date: 4/24/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-032

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.5 0.25 5/2/2008 06:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 0.0-0.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-033

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1140 0.25 5/2/2008 07:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 1.0-1.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-034

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 111 0.25 5/2/2008 07:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 2.0-2.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-035

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-126S 3.0-3.5

Collection Date: 4/24/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-036

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 16.6 0.25 5/2/2008 07:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-127S 0.0-0.5

Collection Date: 4/24/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-037

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 115 0.25 5/2/2008 07:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-127S 1.0-1.5

Collection Date: 4/24/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-038

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-127S 2.0-2.5

Collection Date: 4/24/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-039

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-127S 3.0-3.5

Collection Date: 4/24/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-040

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 0.0-0.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-041

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 11100 0.25 5/2/2008 07:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 1.0-1.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-042

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 193 0.25 5/2/2008 07:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 2.0-2.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-043

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-128S 3.0-3.5

Collection Date: 4/24/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-044

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-129S 0.0-0.5

Collection Date: 4/24/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-045

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502F 45329QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 07:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-129S 1.0-1.5

Collection Date: 4/24/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-046

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-129S 2.0-2.5

Collection Date: 4/24/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-047

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-129S 3.0-3.5

Collection Date: 4/24/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-048

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-130S 0.0-0.5

Collection Date: 4/24/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-049

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-130S 1.0-1.5

Collection Date: 4/24/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-050

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-130S  2.0-2.5

Collection Date: 4/24/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-051

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 124 0.25 5/2/2008 08:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-130S 3.0-3.5

Collection Date: 4/24/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-052

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-131S 0.0-0.5

Collection Date: 4/24/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-053

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-131S 1.0-1.5

Collection Date: 4/24/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-054

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-131S 2.0-2.5

Collection Date: 4/24/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-055

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 121 0.25 5/2/2008 08:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-131S 3.0-3.5

Collection Date: 4/24/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-056

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 08:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-057

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 189 0.25 5/2/2008 08:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 1.0-1.5

Collection Date: 4/24/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-058

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 142 0.25 5/2/2008 08:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 2.0-2.5

Collection Date: 4/24/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-059

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 18.8 0.25 5/2/2008 09:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132S 3.0-3.5

Collection Date: 4/24/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-060

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 11400 0.25 5/2/2008 09:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 0.0-0.5

Collection Date: 4/24/2008 12:58:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-061

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 168 0.25 5/2/2008 09:05 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429F R94004QC Batch: PrepDate:

pH 0.10 pH Units 17.9 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 1.0-1.5

Collection Date: 4/24/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-062

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 168 0.25 5/2/2008 09:14 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429F R94004QC Batch: PrepDate:

pH 0.10 pH Units 17.8 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 2.0-2.5

Collection Date: 4/24/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-063

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 111 0.25 5/2/2008 09:17 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429F R94004QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

64 of 87



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-132SA 3.0-3.5

Collection Date: 4/24/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-064

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 149 0.25 5/2/2008 09:20 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080429D R94001QC Batch: PrepDate:

pH 0.10 pH Units 17.9 0.10 4/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-133S 0.0-0.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-065

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502G 45330QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 09:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-133S 1.0-1.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-066

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 09:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-133S 2.0-2.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-067

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 15.8 0.25 5/2/2008 09:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-133S 3.0-3.5

Collection Date: 4/24/2008 1:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-068

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 09:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-134S 0.0-0.5

Collection Date: 4/24/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-069

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 09:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-134S 1.0-1.5

Collection Date: 4/24/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-070

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 09:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-134S 2.0-2.5

Collection Date: 4/24/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-071

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 19.0 0.25 5/2/2008 09:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-134S 3.0-3.5

Collection Date: 4/24/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-072

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080502H 45331QC Batch: PrepDate: 4/30/2008

Lead 5.0 mg/Kg 1ND 0.25 5/2/2008 10:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW-2-ER-4

Collection Date: 4/24/2008 2:00:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098463

Lab ID: 098463-073

Advanced Technology Laboratories Print Date: 05-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080502C 45359QC Batch: PrepDate: 5/1/2008

Lead 0.25 mg/L 1ND 0.0021 5/2/2008 10:33 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

74 of 87



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

05-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45327A

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94085

SeqNo: 1449807

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45327

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94085

SeqNo: 1449808

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.9 80 1205.0 0229.695

Sample ID: 098462-047A-DUP

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94085

SeqNo: 1449819

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.673 02.067

Sample ID: 098462-047A-MS

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94085

SeqNo: 1449820

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.7 45 1105.0 1.673175.899

Sample ID: MB-45327B

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94085

SeqNo: 1449821

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098463-005A-DUP

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-112SA 0.0-0.5

RunNo: 94085

SeqNo: 1449832

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 9.476 40.914.346

Sample ID: 098463-005A-MS

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-112SA 0.0-0.5

RunNo: 94085

SeqNo: 1449833

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 50.8 45 1105.0 9.476136.580

Sample ID: 098463-005A-MSD

Batch ID: 45327 TestNo: EPA 6010B Analysis Date: 5/1/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-112SA 0.0-0.5

RunNo: 94085

SeqNo: 1449834

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.8 45 110 205.0 9.476 136.6 7.04146.543

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45328A

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94131

SeqNo: 1450477

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45328

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94131

SeqNo: 1450478

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.1 80 1205.0 0230.347

Sample ID: 098463-015ADUP

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-121S 2.0-2.5

RunNo: 94131

SeqNo: 1450489

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.426 04.920

Sample ID: 098463-015AMS

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-121S 2.0-2.5

RunNo: 94131

SeqNo: 1450490

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.4 45 1105.0 5.426146.344

Sample ID: MB-45328B

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94131

SeqNo: 1450491

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098463-025ADUP

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-124S 0.0-0.5

RunNo: 94131

SeqNo: 1450502

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1064 1.141051.838

Sample ID: 098463-025AMS

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-124S 0.0-0.5

RunNo: 94131

SeqNo: 1450503

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 33.0 45 110 S5.0 10641146.385

Sample ID: 098463-025AMSD

Batch ID: 45328 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-124S 0.0-0.5

RunNo: 94131

SeqNo: 1450504

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 -47.1 45 110 20 S5.0 1064 1146 19.1946.199

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45329A

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94132

SeqNo: 1450505

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45329

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94132

SeqNo: 1450506

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.3 80 1205.0 0233.286

Sample ID: 098463-035ADUP

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-126S 2.0-2.5

RunNo: 94132

SeqNo: 1450517

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.989 01.738

Sample ID: 098463-035AMS

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-126S 2.0-2.5

RunNo: 94132

SeqNo: 1450518

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.8 45 1105.0 1.989161.533

Sample ID: MB-45329B

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94132

SeqNo: 1450519

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.368

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098463-045ADUP

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-129S 0.0-0.5

RunNo: 94132

SeqNo: 1450530

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.289 02.747

Sample ID: 098463-045AMS

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-129S 0.0-0.5

RunNo: 94132

SeqNo: 1450531

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.1 45 1105.0 3.289161.014

Sample ID: 098463-045AMSD

Batch ID: 45329 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-129S 0.0-0.5

RunNo: 94132

SeqNo: 1450532

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 61.2 45 110 205.0 3.289 161.0 2.95156.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45330A

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94135

SeqNo: 1450556

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45330

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94135

SeqNo: 1450557

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.7 80 1205.0 0229.197

Sample ID: 098463-055ADUP

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-131S 2.0-2.5

RunNo: 94135

SeqNo: 1450568

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 20.54 82.849.583

Sample ID: 098463-055AMS

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-131S 2.0-2.5

RunNo: 94135

SeqNo: 1450569

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.0 45 1105.0 20.54170.633

Sample ID: MB-45330B

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94135

SeqNo: 1450570

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098463-065ADUP

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-133S 0.0-0.5

RunNo: 94135

SeqNo: 1450581

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.919 02.487

Sample ID: 098463-065AMS

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-133S 0.0-0.5

RunNo: 94135

SeqNo: 1450582

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.0 45 1105.0 2.919160.482

Sample ID: 098463-065AMSD

Batch ID: 45330 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-133S 0.0-0.5

RunNo: 94135

SeqNo: 1450583

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.4 45 110 205.0 2.919 160.5 5.78151.462

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45331A

Batch ID: 45331 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94136

SeqNo: 1450584

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45331

Batch ID: 45331 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94136

SeqNo: 1450585

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.0 80 1205.0 0212.498

Sample ID: 098463-072ADUP

Batch ID: 45331 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-134S 3.0-3.5

RunNo: 94136

SeqNo: 1450593

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.601 03.164

Sample ID: 098463-072AMS

Batch ID: 45331 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-134S 3.0-3.5

RunNo: 94136

SeqNo: 1450594

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.1 45 1105.0 3.601166.437

Sample ID: 098463-072AMSD

Batch ID: 45331 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 4/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-134S 3.0-3.5

RunNo: 94136

SeqNo: 1450595

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 59.6 45 110 205.0 3.601 166.4 8.63152.666

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94102

SeqNo: 1450092

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94102

SeqNo: 1450093

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 105 85 1150.25 01.047

Sample ID: 098460-010ADUP

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450095

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098460-010AMS

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450096

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 98.8 71 1180.25 02.471

Sample ID: 098460-010AMSD

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450097

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 97.2 71 118 200.25 0 2.471 1.632.431

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098460-024ADUP

Batch ID: R94001 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94001

SeqNo: 1448052

DUPSampType: TestCode: 9045_S

pH 200.10 8.290 1.328.400

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098462-040ADUP

Batch ID: R94003 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94003

SeqNo: 1448065

DUPSampType: TestCode: 9045_S

pH 200.10 7.670 2.837.890

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098463
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098463-062ADUP

Batch ID: R94004 TestNo: EPA 9045C Analysis Date: 4/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-132SA 1.0-1.5

RunNo: 94004

SeqNo: 1448072

DUPSampType: TestCode: 9045_S

pH 200.10 7.830 0.3847.800

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 19,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098527 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ~ . ,kodr i~uez  

~abor&ry Director 

The cover letter is an integral part of this analytical report. This Laboratory Repolt cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

I of 14 
3275 Walnzit Ave~zue Sigrznl Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-52N  3.0-3.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-008

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 02:57 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:49 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 13.9 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-029

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 18.8 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-030

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 17.7 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-033

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 110 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-034

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 16.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  2.0-2.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-039

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  3.0-3.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-040

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 12.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: MB-45526A

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458020

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.005

Sample ID: LCS-45526

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94574

SeqNo: 1458021

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 88.9 85 1150.050 0.0054930.894

Sample ID: 098463-012ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458032

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 0.3150 1081.049

Sample ID: 098463-012AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458033

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 95.0 71 1180.25 0.31502.689

Sample ID: MB-45526B

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458034

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: 098528-039ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458045

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 2.147 26.72.809

Sample ID: 098528-039AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458046

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 86.5 71 1180.25 2.1474.309

Sample ID: 098528-039AMSD

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458047

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 89.4 71 118 200.25 2.147 4.309 1.654.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: R94520

Sample ID: MB-45534A

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94520

SeqNo: 1456650

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45534

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94520

SeqNo: 1456651

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.3 80 1200.25 04.915

Sample ID: 098527-039A-DUP

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-53N  2.0-2.5

RunNo: 94520

SeqNo: 1456662

DUPSampType: TestCode: 7420_ST

Lead 200.50 10.53 1.9810.325

Sample ID: 098527-039A-MS

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-53N  2.0-2.5

RunNo: 94520

SeqNo: 1456663

MSSampType: TestCode: 7420_ST

Lead 5.000 -16.9 80 120 S0.50 10.539.688

Sample ID: MB-45534B

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94520

SeqNo: 1456664

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: R94520

Sample ID: 098528-036A-DUP

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94520

SeqNo: 1456674

DUPSampType: TestCode: 7420_ST

Lead 200.50 14.26 0.38014.206

Sample ID: 098528-036A-MS

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94520

SeqNo: 1456675

MSSampType: TestCode: 7420_ST

Lead 5.000 94.2 80 1200.50 14.2618.970

Sample ID: 098528-036A-MSD

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94520

SeqNo: 1456676

MSDSampType: TestCode: 7420_ST

Lead 5.000 91.0 80 120 200.50 14.26 18.97 0.83918.812

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lemon 
TRC 
21 Technology Dr 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No.: 098527 

RE: West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportmity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ a b o r a t o j  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

I of 10 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-029

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.53 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-030

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527D 45907QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.32 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-033

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.65 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-034

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.54 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  2.0-2.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-039

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.51 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098461-028A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465644

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.5307 6.820.496

Sample ID: 098461-028A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95046

SeqNo: 1465645

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 100 70 1300.25 0.53073.031

Sample ID: MB-45907B

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465646

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855B TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465647

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: 098527-030A-DUP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-145S  1.0-1.5

RunNo: 95046

SeqNo: 1465652

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3215 3.640.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45907

Sample ID: 098527-030A-MS

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-145S  1.0-1.5

RunNo: 95046

SeqNo: 1465653

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 108 70 1300.25 0.32153.025

Sample ID: 098527-030A-MSD

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-145S  1.0-1.5

RunNo: 95046

SeqNo: 1465654

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 115 70 130 200.25 0.3215 3.025 5.313.190

Sample ID: MB-45907A

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465655

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45855A TCLP

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95046

SeqNo: 1465656

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45907

Batch ID: 45907 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95046

SeqNo: 1465657

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 91.3 80 1200.25 00.913

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: MB-45908A

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465663

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856A TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465664

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45908

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95047

SeqNo: 1465665

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 101 80 1200.25 01.011

Sample ID: 098540-017-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465672

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 0.251.865

Sample ID: 098540-017A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465673

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 127 70 1300.25 1.8485.033

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: 098528-036A-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465679

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.791 0.4691.782

Sample ID: 098528-036A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465680

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.3 70 1300.25 1.7913.849

Sample ID: 098528-036A-MSD

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465681

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.9 70 130 200.25 1.791 3.849 0.9473.813

Sample ID: MB-45908B

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465682

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856B TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465683

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 07,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098527 

RE: West County Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

&,Eddie 4L . Rodriguez 

Laboratory Director 

The cover letter is an intern1 part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirew without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-48N  0.0-0.5

Collection Date: 4/29/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-001

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.4 0.25 5/5/2008 09:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-48N  1.0-1.5

Collection Date: 4/29/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-002

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 115 0.25 5/5/2008 09:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-48N  2.0-2.5

Collection Date: 4/29/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-003

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 114 0.25 5/5/2008 09:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-48N  3.0-3.5

Collection Date: 4/29/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-004

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 113 0.25 5/5/2008 09:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-52N  0.0-0.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-005

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 17.7 0.25 5/5/2008 09:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-52N  1.0-1.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-006

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 112 0.25 5/5/2008 09:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-52N  2.0-2.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-007

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 116 0.25 5/5/2008 10:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-52N  3.0-3.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-008

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 162 0.25 5/5/2008 10:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-55N  0.0-0.5

Collection Date: 4/29/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-009

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-55N  1.0-1.5

Collection Date: 4/29/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-010

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 112 0.25 5/5/2008 10:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-55N  2.0-2.5

Collection Date: 4/29/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-011

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 117 0.25 5/5/2008 10:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-55N  3.0-3.5

Collection Date: 4/29/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-012

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 118 0.25 5/5/2008 10:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-56N  0.0-0.5

Collection Date: 4/29/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-013

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 110 0.25 5/5/2008 10:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-56N  1.0-1.5

Collection Date: 4/29/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-014

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 114 0.25 5/5/2008 10:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-56N  2.0-2.5

Collection Date: 4/29/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-015

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 18.4 0.25 5/5/2008 10:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-56N  3.0-3.5

Collection Date: 4/29/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-016

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 17.4 0.25 5/5/2008 10:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-141S  0.0-0.5

Collection Date: 4/29/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-017

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-141S  1.0-1.5

Collection Date: 4/29/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-018

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

19 of 55



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-141S  2.0-2.5

Collection Date: 4/29/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-019

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-141S  3.0-3.5

Collection Date: 4/29/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-020

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505H 45397QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-143S  0.0-0.5

Collection Date: 4/29/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-021

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.6 0.25 5/5/2008 11:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-143S  1.0-1.5

Collection Date: 4/29/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-022

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-143S  2.0-2.5

Collection Date: 4/29/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-023

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-143S  3.0-3.5

Collection Date: 4/29/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-024

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-144S  0.0-0.5

Collection Date: 4/29/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-025

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-144S  1.0-1.5

Collection Date: 4/29/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-026

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 12:03 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-144S  2.0-2.5

Collection Date: 4/29/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-027

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 12:15 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-144S  3.0-3.5

Collection Date: 4/29/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-028

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 12:19 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-029

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 193 0.25 5/6/2008 12:23 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-030

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 170 0.25 5/6/2008 12:27 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  2.0-2.5

Collection Date: 4/29/2008 10:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-031

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 114 0.25 5/6/2008 12:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145S  3.0-3.5

Collection Date: 4/29/2008 11:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-032

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.2 0.25 5/6/2008 12:47 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  0.0-0.5

Collection Date: 4/29/2008 10:51:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-033

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1110 0.25 5/6/2008 12:51 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 17.6 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  1.0-1.5

Collection Date: 4/29/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-034

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1100 0.25 5/6/2008 01:02 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 17.3 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  2.0-2.5

Collection Date: 4/29/2008 10:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-035

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 123 0.25 5/6/2008 01:06 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-145SA  3.0-3.5

Collection Date: 4/29/2008 11:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-036

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.8 0.25 5/6/2008 01:10 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.3 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  0.0-0.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-037

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 19.1 0.25 5/6/2008 01:14 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  1.0-1.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-038

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.0 0.25 5/6/2008 01:18 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  2.0-2.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-039

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 168 0.25 5/6/2008 01:22 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-53N  3.0-3.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-040

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505I 45398QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 143 0.25 5/6/2008 01:26 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-54N  0.0-0.5

Collection Date: 4/29/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-041

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 123 0.25 5/6/2008 01:58 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-54N  1.0-1.5

Collection Date: 4/29/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-042

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 02:02 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-54N  2.0-2.5

Collection Date: 4/29/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-043

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.9 0.25 5/6/2008 02:06 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-54N  3.0-3.5

Collection Date: 4/29/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-044

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 02:10 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW-2-ER-7

Collection Date: 4/29/2008 1:20:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098527

Lab ID: 098527-045

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP6_080505D 45374QC Batch: PrepDate: 5/2/2008

Lead 0.25 mg/L 1ND 0.0021 5/5/2008 01:44 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45397A

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94186

SeqNo: 1451521

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45397

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94186

SeqNo: 1451522

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.4 80 1205.0 0235.877

Sample ID: 098527-010A-DUP

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-55N  1.0-1.5

RunNo: 94186

SeqNo: 1451533

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 12.43 30.416.878

Sample ID: 098527-010A-MS

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-55N  1.0-1.5

RunNo: 94186

SeqNo: 1451534

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 62.1 45 1105.0 12.43167.729

Sample ID: MB-45397B

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94186

SeqNo: 1451535

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098527-020A-DUP

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-141S  3.0-3.5

RunNo: 94186

SeqNo: 1451546

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.910 04.539

Sample ID: 098527-020A-MS

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-141S  3.0-3.5

RunNo: 94186

SeqNo: 1451547

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.8 45 1105.0 3.910148.520

Sample ID: 098527-020A-MSD

Batch ID: 45397 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-141S  3.0-3.5

RunNo: 94186

SeqNo: 1451548

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.7 45 110 205.0 3.910 148.5 4.62155.548

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45398A

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94187

SeqNo: 1451549

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45398

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94187

SeqNo: 1451550

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.1 80 1205.0 0232.826

Sample ID: 098527-030A-DUP

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-145S  1.0-1.5

RunNo: 94187

SeqNo: 1451561

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 70.24 15.882.327

Sample ID: 098527-030A-MS

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-145S  1.0-1.5

RunNo: 94187

SeqNo: 1451562

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.2 45 1105.0 70.24243.185

Sample ID: MB-45398B

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94187

SeqNo: 1451563

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098527-040A-DUP

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-53N  3.0-3.5

RunNo: 94187

SeqNo: 1451574

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 42.62 83.917.430

Sample ID: 098527-040A-MS

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-53N  3.0-3.5

RunNo: 94187

SeqNo: 1451575

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 41.8 45 110 S5.0 42.62147.120

Sample ID: 098527-040A-MSD

Batch ID: 45398 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-53N  3.0-3.5

RunNo: 94187

SeqNo: 1451576

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 49.1 45 110 205.0 42.62 147.1 11.7165.353

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45399A

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94188

SeqNo: 1451577

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45399

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94188

SeqNo: 1451578

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.1 80 1205.0 0232.680

Sample ID: 098531-006A-DUP

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94188

SeqNo: 1451589

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 35.08 16.629.714

Sample ID: 098531-006A-MS

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94188

SeqNo: 1451590

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.4 45 1105.0 35.08176.183

Sample ID: MB-45399B

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94188

SeqNo: 1451591

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098531-016A-DUP

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94188

SeqNo: 1451602

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 10.21 33.67.273

Sample ID: 098531-016A-MS

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94188

SeqNo: 1451603

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 41.3 45 110 S5.0 10.21113.399

Sample ID: 098531-016A-MSD

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94188

SeqNo: 1451604

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.7 45 110 20 R5.0 10.21 113.4 25.8147.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94158

SeqNo: 1450910

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94158

SeqNo: 1450911

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 104 85 1150.25 01.044

Sample ID: 098536-001DDUP

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450917

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098536-001DMS

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450918

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.4 71 1180.25 02.335

Sample ID: 098536-001DMSD

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450919

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.9 71 118 200.25 0 2.335 6.762.498

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098531-004ADUP

Batch ID: R94214 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94214

SeqNo: 1451958

DUPSampType: TestCode: 9045_S

pH 200.10 8.490 0.3538.520

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098527
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098530-001ADUP

Batch ID: R94215 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94215

SeqNo: 1451962

DUPSampType: TestCode: 9045_S

pH 200.10 8.030 0.2498.050

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

55 of 55



CHAIN OF CUSTODY RECORD pg - / o~x 

Laboratories 

co: 
Print Nsme 

DISTRIBUTION: White with report. Yellow to folder. Pink to subminer. 

4, 



3275 Walnut Avenue 
Signal Hill, C A  90755 Logged By: Date: 

(562) 989-4045 . Fax (562) 989-4040 

CHAIN OF CUSTODY RECORD 
FOR LABORATORY USE ONLY: 

P ~ L O ~  c 

I C A  OverN /O 2.HEADSPACEiVOA) Y q NO 5.U OFSPLSMATCHCOC Y 0 N q 
FEDEX 
Other: 3. CONTAINER INTACT Y q N q 6. PRESERVED Y O  N O  

I 

Client: -pc ~ddress: 21 <iHuo - \06 9 

A d v a ~ ~ ~ ~ ; ; ~  

Ann: i b t  kdd 

p.0.b': 

Method of Transport 
Client 2 ATL 

TEL: ( ,727-73 
Z p  Code FAX: 

S~rnple Condition Upon Receipt 

1. CHILLED YO NO 4. SEALED Y O  N O  

, ' I  I W 
L - lte : ' Tlrna: 1 Received by: ( e w m r a u l d  pad d 

Relinauished bv: aia*u..d ~nal~unol Date : Time: Received by: (sigwwmand ~ a a l ~ m d  Dale: Tlrne: I I . . -  
I hereby aulhorize A n  to perform me work Bill To: Special Instructlons/Carnrnenls: 
Indicated below: Ann: 
Project Mgr /Submitter: 

c , : L  co: 

print ~ a m e  oats ~ L ~ M - - ~ O L I /  DL Address 



3275 Walnut Avenue 
Signal Hill, CA 90755 Logged By: Dale: 
(562) 989-4045 Fax (562) 989-4040 

CHAIN OF CUSTODY RECORD 

CA OverN '0- 2. HEADSPACE (VOA) Y 13 N I3 5. %OF SPLS MATCH COC Y 13 N 

Other: 3. CONTAINER INTACT Y NO 6. PRESERVED Y O  N O  

Advanced Technology 
Loboratories 

Date : Time: Received by: e a m ~ m d p a d  wmi  Date: Time: I 
I hereby aulhorize A n  to pertorm the work Bill To: Special InstructionslCommenls: 

Indicated below: /f ?d Ann: 
Project Mgr /Submitter: P&/J @.7h-ru*1~5.Ceh I 

FOR LABORATORY USE ONLY: 

P.o.~: 

Method of Transport 
Client 

!a' ATL 

Sample Condition Upon Receipl 

1. CHILLED Y 13 NO 4. SEALED Y O  N O  



CHAIN OF CUSTODY RECORD pg 

Advanced Technology 
Laboratories 

3275 Walnut Avenue 
Signal Hill, CA 90755 
(562) 989-4045 Fax (562) 989-4040 

FOR LABORATORY USE ONLY: 
Sample Condition Upan Receipt 

1. CHILLED YO NO 4. SEALED Y O  N O  

2. HEADSPACE (VDA) Y  q N  q 5. X OF SPLS MATCH COC Y  q N q 

3. CONTAINER INTACT Y  N  q 6. PRESERVED Y O  N O  

P.o.#: 

Logged By: Dale: 

Method of Transport 
Client 
ATL 
C A  Overt4 
FEDEX 
Other: 





May 19,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No.: 098528 

RE: West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

n 

Eddie ? F. driguez 

~ a b o r a t o j  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 
Lnboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-001

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515F R94602QC Batch: PrepDate:

Lead 1.0 mg/L 207.7 0.042 5/15/2008 06:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-005

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 17.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 25



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 0.0-0.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-021

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 15.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-160S 0.0-0.5

Collection Date: 4/28/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-029

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 16.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 0.0-0.5

Collection Date: 4/28/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-031

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.75 mg/L 323 0.56 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 1.0-1.5

Collection Date: 4/28/2008 12:27:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-032

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.25 mg/L 14.7 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 2.0-2.5

Collection Date: 4/28/2008 12:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-033

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.91 0.011 5/15/2008 03:00 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.3 0.011 5/15/2008 06:51 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.50 mg/L 210 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 3.0-3.5

Collection Date: 4/28/2008 12:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-034

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:02 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 06:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 0.0-0.5

Collection Date: 4/28/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-035

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 1.0-1.5

Collection Date: 4/28/2008 12:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-036

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKNRunID: AA2_080514C R94520QC Batch: PrepDate:

Lead 0.50 mg/L 214 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 0.0-0.5

Collection Date: 4/28/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-039

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515A 45526QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 52.1 0.011 5/15/2008 03:05 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 511 0.011 5/15/2008 06:57 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 2.5 mg/L 1097 1.9 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 1.0-1.5

Collection Date: 4/28/2008 1:08:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-040

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.3 0.011 5/15/2008 03:29 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.5 0.011 5/15/2008 07:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.50 mg/L 219 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 2.0-2.5

Collection Date: 4/28/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-041

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:32 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 07:03 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 11.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: R94602

Sample ID: MB-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94602

SeqNo: 1458205

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94602

SeqNo: 1458206

LCSSampType: TestCode: 6010_ST

Lead 1.000 103 85 1150.050 01.034

Sample ID: 098438-030ADUP

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458209

DUPSampType: TestCode: 6010_ST

Lead 201.0 8.957 8.099.712

Sample ID: 098438-030AMS

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458210

MSSampType: TestCode: 6010_ST

Lead 2.500 58.5 71 118 S1.0 8.95710.419

Sample ID: 098438-030AMSD

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458211

MSDSampType: TestCode: 6010_ST

Lead 2.500 63.5 71 118 20 S1.0 8.957 10.42 1.1910.543

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: R94520

Sample ID: MB-45534A

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94520

SeqNo: 1456650

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45534

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94520

SeqNo: 1456651

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.3 80 1200.25 04.915

Sample ID: 098527-039A-DUP

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94520

SeqNo: 1456662

DUPSampType: TestCode: 7420_ST

Lead 200.50 10.53 1.9810.325

Sample ID: 098527-039A-MS

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94520

SeqNo: 1456663

MSSampType: TestCode: 7420_ST

Lead 5.000 -16.9 80 120 S0.50 10.539.688

Sample ID: MB-45534B

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94520

SeqNo: 1456664

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: R94520

Sample ID: 098528-036A-DUP

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 94520

SeqNo: 1456674

DUPSampType: TestCode: 7420_ST

Lead 200.50 14.26 0.38014.206

Sample ID: 098528-036A-MS

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 94520

SeqNo: 1456675

MSSampType: TestCode: 7420_ST

Lead 5.000 94.2 80 1200.50 14.2618.970

Sample ID: 098528-036A-MSD

Batch ID: R94520 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 94520

SeqNo: 1456676

MSDSampType: TestCode: 7420_ST

Lead 5.000 91.0 80 120 200.50 14.26 18.97 0.83918.812

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: MB-45526A

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458020

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.005

Sample ID: LCS-45526

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94574

SeqNo: 1458021

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 88.9 85 1150.050 0.0054930.894

Sample ID: 098463-012ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458032

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 0.3150 1081.049

Sample ID: 098463-012AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94574

SeqNo: 1458033

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 95.0 71 1180.25 0.31502.689

Sample ID: MB-45526B

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94574

SeqNo: 1458034

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45526

Sample ID: 098528-039ADUP

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-140S 0.0-0.5

RunNo: 94574

SeqNo: 1458045

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 2.147 26.72.809

Sample ID: 098528-039AMS

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-140S 0.0-0.5

RunNo: 94574

SeqNo: 1458046

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 86.5 71 1180.25 2.1474.309

Sample ID: 098528-039AMSD

Batch ID: 45526 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-140S 0.0-0.5

RunNo: 94574

SeqNo: 1458047

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 89.4 71 118 200.25 2.147 4.309 1.654.381

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: MB-45535A

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456774

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-45535

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94522

SeqNo: 1456775

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 100 80 1200.25 05.006

Sample ID: 098530-040A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456784

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 0 0ND

Sample ID: 098530-040A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456785

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 96.5 80 1200.25 04.824

Sample ID: MB-45535B

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456786

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: 098531-003A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456797

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 4.248 1.354.191

Sample ID: 098531-003A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456798

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 85.7 80 1200.25 4.2488.531

Sample ID: 098531-003A-MSD

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456799

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 83.1 80 120 200.25 4.248 8.531 1.498.404

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: MB-44527A

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458062

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Sample ID: LCS-45527

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94596

SeqNo: 1458063

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 89.0 85 1150.050 0.0095700.900

Sample ID: 098530-046ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458074

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 1.829 20.92.257

Sample ID: 098530-046AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458075

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 97.2 71 1180.25 1.8294.260

Sample ID: MB-44527B

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458076

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: 098540-001ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458083

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 10.06 22.18.056

Sample ID: 098540-001AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458084

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 79.7 71 1180.25 10.0612.052

Sample ID: 098540-001AMSD

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458085

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 78.4 71 118 200.25 10.06 12.05 0.26712.020

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098528 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

,'--' 

Eddie % F. driguez 

~aboratdry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-001

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.54 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-005

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.76 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 0.0-0.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-021

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.37 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-160S 0.0-0.5

Collection Date: 4/28/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-029

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.50 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 0.0-0.5

Collection Date: 4/28/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-031

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.5 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 12



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 0.0-0.5

Collection Date: 4/28/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-035

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.4 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 1.0-1.5

Collection Date: 4/28/2008 12:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-036

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.8 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: MB-45908A

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465663

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856A TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465664

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45908

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95047

SeqNo: 1465665

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 101 80 1200.25 01.011

Sample ID: 098540-017-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465672

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 0.251.865

Sample ID: 098540-017A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465673

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 127 70 1300.25 1.8485.033

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: 098528-036A-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 95047

SeqNo: 1465679

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.791 0.4691.782

Sample ID: 098528-036A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 95047

SeqNo: 1465680

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.3 70 1300.25 1.7913.849

Sample ID: 098528-036A-MSD

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-138S 1.0-1.5

RunNo: 95047

SeqNo: 1465681

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.9 70 130 200.25 1.791 3.849 0.9473.813

Sample ID: MB-45908B

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465682

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856B TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465683

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 07,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098528 

RE: West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

@ie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced techno lo^/ Laboratories. 

Advariced Technology 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-001

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 160 0.25 5/5/2008 04:32 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 1.0-1.5

Collection Date: 4/28/2008 8:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-002

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 122 0.25 5/5/2008 04:36 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.2 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 51



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 2.0-2.5

Collection Date: 4/28/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-003

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 15.1 0.25 5/5/2008 04:40 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154S 3.0-3.5

Collection Date: 4/28/2008 8:59:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-004

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 04:44 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.5 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 0.0-0.5

Collection Date: 4/28/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-005

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 163 0.25 5/5/2008 04:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 1.0-1.5

Collection Date: 4/28/2008 8:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-006

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 149 0.25 5/5/2008 04:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 2.0-2.5

Collection Date: 4/28/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-007

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 04:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 51



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-154SA 3.0-3.5

Collection Date: 4/28/2008 8:59:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-008

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-155S 0.0-0.5

Collection Date: 4/28/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-009

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 16.8 0.25 5/5/2008 05:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-155S 1.0-1.5

Collection Date: 4/28/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-010

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-155S 2.0-2.5

Collection Date: 4/28/2008 9:14:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-011

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-155S 3.0-3.5

Collection Date: 4/28/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-012

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-156S 0.0-0.5

Collection Date: 4/28/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-013

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-156S 1.0-1.5

Collection Date: 4/28/2008 9:26:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-014

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-156S 2.0-2.5

Collection Date: 4/28/2008 9:28:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-015

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 15.2 0.25 5/5/2008 05:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-156S 3.0-3.5

Collection Date: 4/28/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-016

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 05:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-157S 0.0-0.5

Collection Date: 4/28/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-017

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 129 0.25 5/5/2008 06:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-157S 1.0-1.5

Collection Date: 4/28/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-018

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-157S 2.0-2.5

Collection Date: 4/28/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-019

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-157S 3.0-3.5

Collection Date: 4/28/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-020

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505E 45387QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 0.0-0.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-021

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 178 0.25 5/5/2008 06:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 1.0-1.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-022

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 17.6 0.25 5/5/2008 06:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 2.0-2.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-023

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 15.1 0.25 5/5/2008 06:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-158S 3.0-3.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-024

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-159S 0.0-0.5

Collection Date: 4/28/2008 10:58:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-025

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 124 0.25 5/5/2008 07:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-159S 1.0-1.5

Collection Date: 4/28/2008 11:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-026

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 123 0.25 5/5/2008 07:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-159S 2.0-2.5

Collection Date: 4/28/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-027

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-159S 3.0-3.5

Collection Date: 4/28/2008 11:08:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-028

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-160S 0.0-0.5

Collection Date: 4/28/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-029

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 156 0.25 5/5/2008 07:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-160S 1.0-1.5

Collection Date: 4/28/2008 11:18:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-030

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 138 0.25 5/5/2008 07:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 0.0-0.5

Collection Date: 4/28/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-031

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1270 0.25 5/5/2008 07:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 1.0-1.5

Collection Date: 4/28/2008 12:27:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-032

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 177 0.25 5/5/2008 07:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 2.0-2.5

Collection Date: 4/28/2008 12:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-033

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1170 0.25 5/5/2008 07:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-136S 3.0-3.5

Collection Date: 4/28/2008 12:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-034

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 116 0.25 5/5/2008 07:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 0.0-0.5

Collection Date: 4/28/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-035

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1100 0.25 5/5/2008 08:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 1.0-1.5

Collection Date: 4/28/2008 12:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-036

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1110 0.25 5/5/2008 08:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 2.0-2.5

Collection Date: 4/28/2008 12:49:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-037

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 114 0.25 5/5/2008 08:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-138S 3.0-3.5

Collection Date: 4/28/2008 12:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-038

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 08:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 0.0-0.5

Collection Date: 4/28/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-039

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1710 0.25 5/5/2008 08:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 1.0-1.5

Collection Date: 4/28/2008 1:08:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-040

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505F 45388QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 1340 0.25 5/5/2008 08:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 2.0-2.5

Collection Date: 4/28/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-041

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505G 45389QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 154 0.25 5/5/2008 08:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: B-140S 3.0-3.5

Collection Date: 4/28/2008 1:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-042

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505G 45389QC Batch: PrepDate: 5/2/2008

Lead 5.0 mg/Kg 15.3 0.25 5/5/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

Client Sample ID: CREW-2-ER-6

Collection Date: 4/28/2008 1:20:00 PM

Matrix: WATER

CLIENT: TRC

Lab Order: 098528

Lab ID: 098528-043

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP6_080505D 45374QC Batch: PrepDate: 5/2/2008

Lead 0.25 mg/L 1ND 0.0021 5/5/2008 01:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-May-08Date:Advanced Technology Laboratories

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45387A

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94182

SeqNo: 1451445

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45387

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94182

SeqNo: 1451446

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.7 80 1205.0 0231.636

Sample ID: 098528-010A-DUP

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-155S 1.0-1.5

RunNo: 94182

SeqNo: 1451457

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.933 04.716

Sample ID: 098528-010A-MS

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-155S 1.0-1.5

RunNo: 94182

SeqNo: 1451458

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.3 45 1105.0 4.933140.734

Sample ID: MB-45387B

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94182

SeqNo: 1451459

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098528-020A-DUP

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-157S 3.0-3.5

RunNo: 94182

SeqNo: 1451470

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.139 03.377

Sample ID: 098528-020A-MS

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-157S 3.0-3.5

RunNo: 94182

SeqNo: 1451471

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.3 45 1105.0 3.139146.460

Sample ID: 098528-020A-MSD

Batch ID: 45387 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-157S 3.0-3.5

RunNo: 94182

SeqNo: 1451472

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 48.0 45 110 205.0 3.139 146.5 17.2123.245

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45388A

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94183

SeqNo: 1451473

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45388

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94183

SeqNo: 1451474

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.0 80 1205.0 0234.957

Sample ID: 098528-030A-DUP

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-160S 1.0-1.5

RunNo: 94183

SeqNo: 1451485

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 37.79 2.6136.812

Sample ID: 098528-030A-MS

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-160S 1.0-1.5

RunNo: 94183

SeqNo: 1451486

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.7 45 1105.0 37.79169.431

Sample ID: MB-45388B

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94183

SeqNo: 1451487

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098528-040A-DUP

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 1.0-1.5

RunNo: 94183

SeqNo: 1451498

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 344.3 35.3240.992

Sample ID: 098528-040A-MS

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 1.0-1.5

RunNo: 94183

SeqNo: 1451499

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 39.2 45 110 S5.0 344.3442.355

Sample ID: 098528-040A-MSD

Batch ID: 45388 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 1.0-1.5

RunNo: 94183

SeqNo: 1451500

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 22.8 45 110 20 S5.0 344.3 442.4 9.72401.360

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45389A

Batch ID: 45389 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94185

SeqNo: 1451514

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45389

Batch ID: 45389 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94185

SeqNo: 1451515

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 89.4 80 1205.0 0223.562

Sample ID: 098528-042A-DUP

Batch ID: 45389 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 3.0-3.5

RunNo: 94185

SeqNo: 1451518

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.347 3.205.178

Sample ID: 098528-042A-MS

Batch ID: 45389 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 3.0-3.5

RunNo: 94185

SeqNo: 1451519

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 46.0 45 1105.0 5.347120.252

Sample ID: 098528-042A-MSD

Batch ID: 45389 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-140S 3.0-3.5

RunNo: 94185

SeqNo: 1451520

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 50.2 45 110 205.0 5.347 120.3 8.39130.777

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94158

SeqNo: 1450910

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94158

SeqNo: 1450911

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 104 85 1150.25 01.044

Sample ID: 098536-001DDUP

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450917

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098536-001DMS

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450918

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.4 71 1180.25 02.335

Sample ID: 098536-001DMSD

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450919

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.9 71 118 200.25 0 2.335 6.762.498

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: West County Connectors, 151396

CLIENT: TRC

Work Order: 098528
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098531-004ADUP

Batch ID: R94214 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94214

SeqNo: 1451958

DUPSampType: TestCode: 9045_S

pH 200.10 8.490 0.3538.520

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

51 of 51
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May 19,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAF' No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098530 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laborato~y certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of finther assistance to your company. 

Sincerely, 

~ a b o r a t h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-0.0-0.5

Collection Date: 4/29/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-005

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.57 0.011 5/15/2008 03:34 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 57.9 0.011 5/15/2008 07:05 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 1.2 mg/L 544 0.93 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-1.0-1.5

Collection Date: 4/29/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-006

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:37 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.90 0.011 5/15/2008 07:08 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.50 mg/L 215 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-0.0-0.5

Collection Date: 4/29/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-009

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515F R94602QC Batch: PrepDate:

Lead 1.0 mg/L 205.5 0.042 5/15/2008 06:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-68N-0.0-0.5

Collection Date: 4/29/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-013

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: CLRunID: ICP8_080515F R94602QC Batch: PrepDate:

Lead 1.0 mg/L 203.7 0.042 5/15/2008 07:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-76N-3.0-3.5

Collection Date: 4/29/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-032

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:40 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 07:10 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-0.0-0.5

Collection Date: 4/29/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-033

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.9 0.011 5/15/2008 03:43 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.75 mg/L 323 0.56 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-78N-3.0-3.5

Collection Date: 4/29/2008 12:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-040

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:46 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 07:29 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-79N-2.0-2.5

Collection Date: 4/29/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-043

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 03:48 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 50.36 0.011 5/15/2008 07:32 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 1ND 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-0.0-0.5

Collection Date: 4/29/2008 1:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-045

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 58.3 0.011 5/15/2008 03:56 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 524 0.011 5/15/2008 07:34 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 6.2 mg/L 25210 4.6 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-1.0-1.5

Collection Date: 4/29/2008 1:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-046

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.8 0.011 5/15/2008 03:59 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 55.0 0.011 5/15/2008 07:37 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 1.2 mg/L 544 0.93 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 22



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-2.0-2.5

Collection Date: 4/29/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-047

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 04:09 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 07:40 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 15.3 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-0.0-0.5

Collection Date: 4/29/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-048

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 54.3 0.011 5/15/2008 04:12 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 513 0.011 5/15/2008 07:43 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 3.8 mg/L 15120 2.8 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-1.0-1.5

Collection Date: 4/29/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-049

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.9 0.011 5/15/2008 04:14 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.7 0.011 5/15/2008 07:45 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 1.0 mg/L 432 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-2.0-2.5

Collection Date: 4/29/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-050

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 51.3 0.011 5/15/2008 04:17 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 54.6 0.011 5/15/2008 07:53 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.75 mg/L 325 0.56 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: MB-44527A

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458062

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Sample ID: LCS-45527

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94596

SeqNo: 1458063

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 89.0 85 1150.050 0.0095700.900

Sample ID: 098530-046ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-36N-1.0-1.5

RunNo: 94596

SeqNo: 1458074

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 1.829 20.92.257

Sample ID: 098530-046AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-36N-1.0-1.5

RunNo: 94596

SeqNo: 1458075

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 97.2 71 1180.25 1.8294.260

Sample ID: MB-44527B

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458076

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: 098540-001ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458083

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 10.06 22.18.056

Sample ID: 098540-001AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458084

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 79.7 71 1180.25 10.0612.052

Sample ID: 098540-001AMSD

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458085

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 78.4 71 118 200.25 10.06 12.05 0.26712.020

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-76N-3.0-3.5

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-76N-3.0-3.5

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: MB-45535A

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456774

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-45535

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94522

SeqNo: 1456775

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 100 80 1200.25 05.006

Sample ID: 098530-040A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-78N-3.0-3.5

RunNo: 94522

SeqNo: 1456784

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 0 0ND

Sample ID: 098530-040A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-78N-3.0-3.5

RunNo: 94522

SeqNo: 1456785

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 96.5 80 1200.25 04.824

Sample ID: MB-45535B

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456786

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

20 of 22



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: 098531-003A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456797

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 4.248 1.354.191

Sample ID: 098531-003A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456798

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 85.7 80 1200.25 4.2488.531

Sample ID: 098531-003A-MSD

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456799

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 83.1 80 120 200.25 4.248 8.531 1.498.404

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: R94602

Sample ID: MB-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94602

SeqNo: 1458205

MBLKSampType: TestCode: 6010_ST

Lead 0.050ND

Sample ID: LCS-45615

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94602

SeqNo: 1458206

LCSSampType: TestCode: 6010_ST

Lead 1.000 103 85 1150.050 01.034

Sample ID: 098438-030ADUP

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458209

DUPSampType: TestCode: 6010_ST

Lead 201.0 8.957 8.099.712

Sample ID: 098438-030AMS

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458210

MSSampType: TestCode: 6010_ST

Lead 2.500 58.5 71 118 S1.0 8.95710.419

Sample ID: 098438-030AMSD

Batch ID: R94602 TestNo: WET/ EPA 60 Analysis Date: 5/15/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94602

SeqNo: 1458211

MSDSampType: TestCode: 6010_ST

Lead 2.500 63.5 71 118 20 S1.0 8.957 10.42 1.1910.543

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341 -7458 
FAX. (949) 727-7399 

ELAF' No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098530 

RE: Caltrans-West County Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

n 

~ a b o r a t h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-0.0-0.5

Collection Date: 4/29/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-009

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.34 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-0.0-0.5

Collection Date: 4/29/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-033

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.8 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: MB-45908A

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465663

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856A TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465664

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45908

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95047

SeqNo: 1465665

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 101 80 1200.25 01.011

Sample ID: 098540-017-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465672

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 0.251.865

Sample ID: 098540-017A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465673

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 127 70 1300.25 1.8485.033

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: 098528-036A-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465679

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.791 0.4691.782

Sample ID: 098528-036A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465680

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.3 70 1300.25 1.7913.849

Sample ID: 098528-036A-MSD

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465681

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.9 70 130 200.25 1.791 3.849 0.9473.813

Sample ID: MB-45908B

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465682

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856B TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465683

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-67N-0.0-0.5

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-67N-0.0-0.5

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 7



May 07,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 

NEVADA.: CA-401 

Arizona:AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098530 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)9894045 if I can be of further assistance to your company. 

Laboratory Director 

The cover letter is an integral pa~I  of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced techno log^ 
Labol.atories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-65N-0.0-0.5

Collection Date: 4/29/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-001

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 138 0.25 5/5/2008 05:46 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-65N-1.0-1.5

Collection Date: 4/29/2008 8:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-002

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.0 0.25 5/5/2008 05:50 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-65N-2.0-2.5

Collection Date: 4/29/2008 8:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-003

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.9 0.25 5/5/2008 05:53 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-65N-3.0-3.5

Collection Date: 4/29/2008 8:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-004

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.3 0.25 5/5/2008 05:56 PM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.1 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-0.0-0.5

Collection Date: 4/29/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-005

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1450 0.25 5/5/2008 06:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-1.0-1.5

Collection Date: 4/29/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-006

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1180 0.25 5/5/2008 06:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-2.0-2.5

Collection Date: 4/29/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-007

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 117 0.25 5/5/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-66N-3.0-3.5

Collection Date: 4/29/2008 8:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-008

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-0.0-0.5

Collection Date: 4/29/2008 8:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-009

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 167 0.25 5/5/2008 06:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-1.0-1.5

Collection Date: 4/29/2008 8:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-010

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.1 0.25 5/5/2008 06:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-2.0-2.5

Collection Date: 4/29/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-011

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-67N-3.0-3.5

Collection Date: 4/29/2008 8:42:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-012

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 06:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-68N-0.0-0.5

Collection Date: 4/29/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-013

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 156 0.25 5/5/2008 06:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-68N-1.0-1.5

Collection Date: 4/29/2008 9:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-014

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 17.4 0.25 5/5/2008 06:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-68N-2.0-2.5

Collection Date: 4/29/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-015

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.8 0.25 5/5/2008 06:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-68N-3.0-3.5

Collection Date: 4/29/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-016

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.1 0.25 5/5/2008 07:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-73N-0.0-0.5

Collection Date: 4/29/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-017

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 144 0.25 5/5/2008 07:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-73N-1.0-1.5

Collection Date: 4/29/2008 9:57:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-018

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-73N-2.0-2.5

Collection Date: 4/29/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-019

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-73N-3.0-3.5

Collection Date: 4/29/2008 10:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-020

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505F 45404QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.7 0.25 5/5/2008 07:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-74N-0.0-0.5

Collection Date: 4/29/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-021

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 143 0.25 5/5/2008 07:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-74N-1.0-1.5

Collection Date: 4/29/2008 10:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-022

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-74N-2.0-2.5

Collection Date: 4/29/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-023

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 07:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

24 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-74N-3.0-3.5

Collection Date: 4/29/2008 10:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-024

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.4 0.25 5/5/2008 07:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-75N-0.0-0.5

Collection Date: 4/29/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-025

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 134 0.25 5/5/2008 08:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-75N-1.0-1.5

Collection Date: 4/29/2008 10:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-026

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 118 0.25 5/5/2008 08:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-75N-2.0-2.5

Collection Date: 4/29/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-027

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-75N-3.0-3.5

Collection Date: 4/29/2008 10:22:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-028

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 08:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-76N-0.0-0.5

Collection Date: 4/29/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-029

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 08:21 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

30 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-76N-1.0-1.5

Collection Date: 4/29/2008 10:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-030

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.1 0.25 5/5/2008 08:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-76N-2.0-2.5

Collection Date: 4/29/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-031

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 19.9 0.25 5/5/2008 08:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-76N-3.0-3.5

Collection Date: 4/29/2008 10:52:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-032

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 119 0.25 5/5/2008 08:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

33 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-0.0-0.5

Collection Date: 4/29/2008 11:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-033

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1260 0.25 5/5/2008 08:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

34 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-1.0-1.5

Collection Date: 4/29/2008 11:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-034

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 117 0.25 5/5/2008 08:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-2.0-2.5

Collection Date: 4/29/2008 11:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-035

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.3 0.25 5/5/2008 08:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-77N-3.0-3.5

Collection Date: 4/29/2008 11:32:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-036

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 09:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

37 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-78N-0.0-0.5

Collection Date: 4/29/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-037

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 09:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-78N-1.0-1.5

Collection Date: 4/29/2008 12:02:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-038

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 16.3 0.25 5/5/2008 09:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

39 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-78N-2.0-2.5

Collection Date: 4/29/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-039

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 09:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-78N-3.0-3.5

Collection Date: 4/29/2008 12:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-040

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505G 45405QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 147 0.25 5/5/2008 09:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-79N-0.0-0.5

Collection Date: 4/29/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-041

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 110 0.25 5/5/2008 10:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-79N-1.0-1.5

Collection Date: 4/29/2008 12:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-042

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 135 0.25 5/5/2008 10:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-79N-2.0-2.5

Collection Date: 4/29/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-043

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1250 0.25 5/5/2008 10:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-79N-3.0-3.5

Collection Date: 4/29/2008 12:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-044

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 11:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-0.0-0.5

Collection Date: 4/29/2008 1:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-045

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 12200 0.25 5/5/2008 11:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-1.0-1.5

Collection Date: 4/29/2008 1:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-046

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1350 0.25 5/5/2008 11:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36N-2.0-2.5

Collection Date: 4/29/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-047

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1100 0.25 5/5/2008 11:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-0.0-0.5

Collection Date: 4/29/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-048

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1800 0.25 5/5/2008 11:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

49 of 59



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-1.0-1.5

Collection Date: 4/29/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-049

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1420 0.25 5/5/2008 11:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-36Na-2.0-2.5

Collection Date: 4/29/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-050

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505E 45406QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1290 0.25 5/5/2008 11:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: ER-CREW1-DAY 7

Collection Date: 4/29/2008 2:00:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098530

Lab ID: 098530-051

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP6_080505D 45374QC Batch: PrepDate: 5/2/2008

Lead 0.25 mg/L 1ND 0.0021 5/5/2008 01:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45404A

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94175

SeqNo: 1451235

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45404

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94175

SeqNo: 1451236

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 106 80 1205.0 0264.177

Sample ID: 098530-010ADUP

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-67N-1.0-1.5

RunNo: 94175

SeqNo: 1451247

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.126 3.535.310

Sample ID: 098530-010AMS

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-67N-1.0-1.5

RunNo: 94175

SeqNo: 1451248

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.5 45 1105.0 5.126143.896

Sample ID: MB-45404B

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94175

SeqNo: 1451249

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098530-020ADUP

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-73N-3.0-3.5

RunNo: 94175

SeqNo: 1451260

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.661 2.615.810

Sample ID: 098530-020AMS

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-73N-3.0-3.5

RunNo: 94175

SeqNo: 1451261

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.0 45 1105.0 5.661135.738

Sample ID: 098530-020AMSD

Batch ID: 45404 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-73N-3.0-3.5

RunNo: 94175

SeqNo: 1451262

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 57.4 45 110 205.0 5.661 135.7 9.34149.044

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45405A

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94176

SeqNo: 1451263

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45405

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94176

SeqNo: 1451264

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 91.6 80 1205.0 0228.932

Sample ID: 098530-030ADUP

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-76N-1.0-1.5

RunNo: 94176

SeqNo: 1451275

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 5.110 02.788

Sample ID: 098530-030AMS

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-76N-1.0-1.5

RunNo: 94176

SeqNo: 1451276

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 58.0 45 1105.0 5.110150.039

Sample ID: MB-45405B

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94176

SeqNo: 1451277

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098530-040ADUP

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-78N-3.0-3.5

RunNo: 94176

SeqNo: 1451288

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 47.11 11113.539

Sample ID: 098530-040AMS

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-78N-3.0-3.5

RunNo: 94176

SeqNo: 1451289

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 46.6 45 1105.0 47.11163.691

Sample ID: 098530-040AMSD

Batch ID: 45405 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-78N-3.0-3.5

RunNo: 94176

SeqNo: 1451290

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 50.8 45 110 205.0 47.11 163.7 6.21174.181

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45406

Batch ID: 45406 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94174

SeqNo: 1451220

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45406

Batch ID: 45406 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94174

SeqNo: 1451221

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 106 80 1205.0 0265.648

Sample ID: 098530-050ADUP

Batch ID: 45406 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-36Na-2.0-2.5

RunNo: 94174

SeqNo: 1451232

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 294.6 1.10291.417

Sample ID: 098530-050AMS

Batch ID: 45406 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-36Na-2.0-2.5

RunNo: 94174

SeqNo: 1451233

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 119 45 110 S5.0 294.6593.251

Sample ID: 098530-050AMSD

Batch ID: 45406 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-36Na-2.0-2.5

RunNo: 94174

SeqNo: 1451234

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 127 45 110 20 S5.0 294.6 593.3 2.99611.258

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94158

SeqNo: 1450910

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94158

SeqNo: 1450911

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 104 85 1150.25 01.044

Sample ID: 098536-001DDUP

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450917

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098536-001DMS

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450918

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.4 71 1180.25 02.335

Sample ID: 098536-001DMSD

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450919

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.9 71 118 200.25 0 2.335 6.762.498

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098530
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098530-001ADUP

Batch ID: R94215 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-65N-0.0-0.5

RunNo: 94215

SeqNo: 1451962

DUPSampType: TestCode: 9045_S

pH 200.10 8.030 0.2498.050

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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From: Bing Roura 
Sent: Wednesday, April 30, 2008 4:56 PM 
To: Carmen Aguila 
Subject: Fw: Caltrans 1-405 

Regards, 
Bing Roura 
Advanced Technology Laboratories 
(562) 397-5276 

----- Original Message----- 
From: "Surrency, Ross \(Irvine,CA-US\)" <RSurrency@trcsolutions.com> 

Date: Wed, 30 Apr 2008 19:36:28 
To:"Bing Roura" <bing@atlglobal.com> 
Subject: Caltrans 1-405 

Bing, 

I received a call today from your lab to resolve a difference between a 
sample container ID and the sample ID shown on the COC. For sample 
B-78N-3.0-3.5, the sample ID on the COC is the correct ID. Please use 
this ID for the report. The ID on the sample container was 
B-78N-3.0-3.3. 

Thanks, 

Ross Surrency, PG 

21 Technology Drive 
Irvine, CA 92618 

949-727-7324 phone 
949-753-0111 fax 
949-283-9257 cell 
rsurrency@trcsolutions.com <mailto:rsurrency@trcsolutions.corn> 



May 19,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098531 

RE: Caltrans-West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ~.#odri~uez 

~aborathry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-0.0-0.5

Collection Date: 4/28/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-001

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 16.1 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-1.0-1.5

Collection Date: 4/28/2008 9:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-002

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 50.53 0.011 5/15/2008 04:20 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 51.2 0.011 5/15/2008 07:56 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.75 mg/L 330 0.56 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-2.0-2.5

Collection Date: 4/28/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-003

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: LKN

WET

RunID: AA2_080514D 45535QC Batch: PrepDate: 5/12/2008

Lead 0.25 mg/L 14.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-40N-3.0-3.5

Collection Date: 4/28/2008 9:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-008

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.25 mg/L 12.0 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-0.0-0.5

Collection Date: 4/28/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-019

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.25 mg/L 15.2 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: MB-45535A

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456774

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-45535

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94522

SeqNo: 1456775

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 100 80 1200.25 05.006

Sample ID: 098530-040A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456784

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 0 0ND

Sample ID: 098530-040A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94522

SeqNo: 1456785

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 96.5 80 1200.25 04.824

Sample ID: MB-45535B

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94522

SeqNo: 1456786

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45535

Sample ID: 098531-003A-DUP

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-39N-2.0-2.5

RunNo: 94522

SeqNo: 1456797

DUPSampType: TestCode: 7420_ST

WET

Lead 200.25 4.248 1.354.191

Sample ID: 098531-003A-MS

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-39N-2.0-2.5

RunNo: 94522

SeqNo: 1456798

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 85.7 80 1200.25 4.2488.531

Sample ID: 098531-003A-MSD

Batch ID: 45535 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date: 5/12/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-39N-2.0-2.5

RunNo: 94522

SeqNo: 1456799

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 83.1 80 120 200.25 4.248 8.531 1.498.404

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

8 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: MB-44527A

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458062

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Sample ID: LCS-45527

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94596

SeqNo: 1458063

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 89.0 85 1150.050 0.0095700.900

Sample ID: 098530-046ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458074

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 1.829 20.92.257

Sample ID: 098530-046AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458075

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 97.2 71 1180.25 1.8294.260

Sample ID: MB-44527B

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458076

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

9 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: 098540-001ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458083

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 10.06 22.18.056

Sample ID: 098540-001AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458084

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 79.7 71 1180.25 10.0612.052

Sample ID: 098540-001AMSD

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458085

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 78.4 71 118 200.25 10.06 12.05 0.26712.020

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

10 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

11 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

12 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: R94540

Sample ID: 098540-020A-DUP

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94540

SeqNo: 1457034

DUPSampType: TestCode: 7420_ST

Lead 200.25 8.923 5.188.473

Sample ID: 098540-020A-MS

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94540

SeqNo: 1457035

MSSampType: TestCode: 7420_ST

Lead 5.000 102 80 1200.50 8.92314.018

Sample ID: MB-45536B

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94540

SeqNo: 1457036

MBLKSampType: TestCode: 7420_ST

Lead 0.250.210

Sample ID: 098540-025A-DUP

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94540

SeqNo: 1457039

DUPSampType: TestCode: 7420_ST

Lead 200.50 11.62 3.0311.272

Sample ID: 098540-025A-MS

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94540

SeqNo: 1457040

MSSampType: TestCode: 7420_ST

Lead 5.000 90.0 80 1200.50 11.6216.118

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

13 of 14



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: R94540

Sample ID: 098540-025A-MSD

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94540

SeqNo: 1457041

MSDSampType: TestCode: 7420_ST

Lead 5.000 82.9 80 120 200.50 11.62 16.12 2.2215.763

Sample ID: MB-45536A

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94540

SeqNo: 1457042

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45536

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94540

SeqNo: 1457043

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.0 80 1200.25 0.20995.108

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 28,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098531 

RE: Caltrans-West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie % . Ro lguez 

Laboratory h e c t o r  

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-0.0-0.5

Collection Date: 4/28/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-001

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.42 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-0.0-0.5

Collection Date: 4/28/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-019

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.43 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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May 07,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 098531 

RE: Caltrans-West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on April 30,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

8II- & Eddie P. Rodngua 

' Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 

Advanced Techr~ology 
Labomtories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-0.0-0.5

Collection Date: 4/28/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-001

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 170 0.25 5/6/2008 02:14 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.7 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-1.0-1.5

Collection Date: 4/28/2008 9:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-002

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1280 0.25 5/6/2008 02:18 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-2.0-2.5

Collection Date: 4/28/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-003

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 184 0.25 5/6/2008 02:22 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.4 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-39N-3.0-3.5

Collection Date: 4/28/2008 9:07:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-004

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 02:26 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506B R94214QC Batch: PrepDate:

pH 0.10 pH Units 18.5 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-40N-0.0-0.5

Collection Date: 4/28/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-005

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 111 0.25 5/6/2008 02:38 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-40N-1.0-1.5

Collection Date: 4/28/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-006

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 135 0.25 5/6/2008 02:42 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-40N-2.0-2.5

Collection Date: 4/28/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-007

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 136 0.25 5/6/2008 02:58 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-40N-3.0-3.5

Collection Date: 4/28/2008 9:17:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-008

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 130 0.25 5/6/2008 03:02 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-49N-0.0-0.5

Collection Date: 4/28/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-009

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 03:06 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-49N-1.0-1.5

Collection Date: 4/28/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-010

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 110 0.25 5/6/2008 03:10 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-51N-0.0-0.5

Collection Date: 4/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-012

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 18.0 0.25 5/6/2008 03:26 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64N-0.0-0.5

Collection Date: 4/28/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-013

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 15.8 0.25 5/6/2008 03:30 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64N-1.0-1.5

Collection Date: 4/28/2008 12:12:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-014

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 03:34 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64N-2.0-2.5

Collection Date: 4/28/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-015

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/6/2008 03:38 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64Na-0.0-0.5

Collection Date: 4/28/2008 12:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-016

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080505J 45399QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 110 0.25 5/6/2008 03:42 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64Na-1.0-1.5

Collection Date: 4/28/2008 12:22:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-017

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 17.7 0.25 5/5/2008 09:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 32



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-64Na-2.0-2.5

Collection Date: 4/28/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-018

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 19.0 0.25 5/5/2008 09:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-0.0-0.5

Collection Date: 4/28/2008 1:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-019

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 193 0.25 5/5/2008 09:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-1.0-1.5

Collection Date: 4/28/2008 1:47:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-020

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 09:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-2.0-2.5

Collection Date: 4/28/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-021

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-72N-3.0-3.5

Collection Date: 4/28/2008 1:52:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-022

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-80N-0.0-0.5

Collection Date: 4/28/2008 2:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-023

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-80N-1.0-1.5

Collection Date: 4/28/2008 2:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-024

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-80N-2.0-2.5

Collection Date: 4/28/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-025

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: B-80N-3.0-3.5

Collection Date: 4/28/2008 2:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-026

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA  3050M

RunID: ICP8_080505D 45400QC Batch: PrepDate: 5/5/2008

Lead 5.0 mg/Kg 1ND 0.25 5/5/2008 10:25 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

Client Sample ID: ER-CREW 1-DAY 6

Collection Date: 4/28/2008 2:45:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 098531

Lab ID: 098531-027

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP6_080505D 45374QC Batch: PrepDate: 5/2/2008

Lead 0.25 mg/L 1ND 0.0021 5/5/2008 02:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-May-08Date:Advanced Technology Laboratories

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45399A

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94188

SeqNo: 1451577

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45399

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94188

SeqNo: 1451578

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 93.1 80 1205.0 0232.680

Sample ID: 098531-006A-DUP

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-40N-1.0-1.5

RunNo: 94188

SeqNo: 1451589

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 35.08 16.629.714

Sample ID: 098531-006A-MS

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-40N-1.0-1.5

RunNo: 94188

SeqNo: 1451590

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.4 45 1105.0 35.08176.183

Sample ID: MB-45399B

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94188

SeqNo: 1451591

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098531-016A-DUP

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-64Na-0.0-0.5

RunNo: 94188

SeqNo: 1451602

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 10.21 33.67.273

Sample ID: 098531-016A-MS

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-64Na-0.0-0.5

RunNo: 94188

SeqNo: 1451603

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 41.3 45 110 S5.0 10.21113.399

Sample ID: 098531-016A-MSD

Batch ID: 45399 TestNo: EPA 6010B Analysis Date: 5/6/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-64Na-0.0-0.5

RunNo: 94188

SeqNo: 1451604

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 54.7 45 110 20 R5.0 10.21 113.4 25.8147.004

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45400

Batch ID: 45400 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94173

SeqNo: 1451205

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45400

Batch ID: 45400 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94173

SeqNo: 1451206

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 109 80 1205.0 0271.274

Sample ID: 098531-026ADUP

Batch ID: 45400 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-80N-3.0-3.5

RunNo: 94173

SeqNo: 1451217

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 0.8771 00.912

Sample ID: 098531-026AMS

Batch ID: 45400 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-80N-3.0-3.5

RunNo: 94173

SeqNo: 1451218

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.8 45 1105.0 0.8771140.455

Sample ID: 098531-026AMSD

Batch ID: 45400 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-80N-3.0-3.5

RunNo: 94173

SeqNo: 1451219

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 71.1 45 110 20 R5.0 0.8771 140.5 23.9178.508

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94158

SeqNo: 1450910

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45374

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94158

SeqNo: 1450911

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 104 85 1150.25 01.044

Sample ID: 098536-001DDUP

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450917

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098536-001DMS

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450918

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.4 71 1180.25 02.335

Sample ID: 098536-001DMSD

Batch ID: 45374 TestNo: EPA 6010B Analysis Date: 5/5/2008

Prep Date: 5/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94158

SeqNo: 1450919

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.9 71 118 200.25 0 2.335 6.762.498

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans-West County Connectors, 151396

CLIENT: TRC

Work Order: 098531
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098531-004ADUP

Batch ID: R94214 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: B-39N-3.0-3.5

RunNo: 94214

SeqNo: 1451958

DUPSampType: TestCode: 9045_S

pH 200.10 8.490 0.3538.520

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

32 of 32
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May 19,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.:02107CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098540 

RE: WEST COUNTY CONNECTORS, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on May 01,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

A L  
finEddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Repolt cannot he reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Tecl~nology 
Laborafories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-150N 0.0-0.5

Collection Date: 5/1/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-001

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY WET DI EXTRACTION
WET DI/ EPA 6010B

Analyst: AMT

WET

RunID: ICP6_080515B 45527QC Batch: PrepDate: 5/9/2008

Lead 0.25 mg/L 510 0.011 5/15/2008 04:27 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: AMT

EPA3010A

RunID: ICP6_080515D 45632QC Batch: PrepDate: 5/14/2008

Lead 0.25 mg/L 5ND 0.011 5/15/2008 08:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 5.0 mg/L 20170 3.7 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-005

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.50 mg/L 210 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 1.0-1.5

Collection Date: 5/1/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-006

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.25 mg/L 18.5 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-009

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.50 mg/L 211 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-152N 2.0-2.5

Collection Date: 5/1/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-015

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.25 mg/L 11.4 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 0.0-0.5

Collection Date: 5/1/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-016

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 1.0 mg/L 432 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 1.0-1.5

Collection Date: 5/1/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-017

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 1.0 mg/L 425 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 0.0-0.5

Collection Date: 5/1/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-020

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.25 mg/L 18.9 0.19 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 0.0-0.5

Collection Date: 5/1/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-024

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 1.0 mg/L 425 0.74 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 1.0-1.5

Collection Date: 5/1/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-025

Advanced Technology Laboratories Print Date: 19-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMTRunID: AA2_080514F R94540QC Batch: PrepDate:

Lead 0.50 mg/L 212 0.37 5/14/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: MB-44527A

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458062

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Sample ID: LCS-45527

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94596

SeqNo: 1458063

LCSSampType: TestCode: 6010_STDI

WET

Lead 1.000 89.0 85 1150.050 0.0095700.900

Sample ID: 098530-046ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458074

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 1.829 20.92.257

Sample ID: 098530-046AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94596

SeqNo: 1458075

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 97.2 71 1180.25 1.8294.260

Sample ID: MB-44527B

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94596

SeqNo: 1458076

MBLKSampType: TestCode: 6010_STDI

WET

Lead 0.0500.010

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45527

Sample ID: 098540-001ADUP

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94596

SeqNo: 1458083

DUPSampType: TestCode: 6010_STDI

WET

Lead 20 R0.25 10.06 22.18.056

Sample ID: 098540-001AMS

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94596

SeqNo: 1458084

MSSampType: TestCode: 6010_STDI

WET

Lead 2.500 79.7 71 1180.25 10.0612.052

Sample ID: 098540-001AMSD

Batch ID: 45527 TestNo: WET DI/ EPA Analysis Date: 5/15/2008

Prep Date: 5/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94596

SeqNo: 1458085

MSDSampType: TestCode: 6010_STDI

WET

Lead 2.500 78.4 71 118 200.25 10.06 12.05 0.26712.020

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632A

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458115

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566A TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458116

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.250.020

Sample ID: LCS-45632

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94598

SeqNo: 1458117

LCSSampType: TestCode: 6010_TC

EPA3010A

Lead 1.000 95.0 85 1150.050 0.0050530.955

Sample ID: 098530-032ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458128

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.08897 00.028

Sample ID: 098530-032AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94598

SeqNo: 1458129

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 74.4 71 1180.25 0.088971.950

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45632

Sample ID: MB-45632B

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458130

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.0500.005

Sample ID: MB-45566B TC

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94598

SeqNo: 1458131

MBLKSampType: TestCode: 6010_TC

EPA3010A

Lead 0.25ND

Sample ID: 098540-001ADUP

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94598

SeqNo: 1458142

DUPSampType: TestCode: 6010_TC

EPA3010A

Lead 200.25 0.03780 00.062

Sample ID: 098540-001AMS

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94598

SeqNo: 1458143

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 77.8 71 1180.25 0.037801.982

Sample ID: 098540-001AMSD

Batch ID: 45632 TestNo: EPA 1311/ 60 Analysis Date: 5/15/2008

Prep Date: 5/14/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-150N 0.0-0.5

RunNo: 94598

SeqNo: 1458144

MSDSampType: TestCode: 6010_TC

EPA3010A

Lead 2.500 89.2 71 118 200.25 0.03780 1.982 13.52.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

19-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: R94540

Sample ID: 098540-020A-DUP

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-162N 0.0-0.5

RunNo: 94540

SeqNo: 1457034

DUPSampType: TestCode: 7420_ST

Lead 200.25 8.923 5.188.473

Sample ID: 098540-020A-MS

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-162N 0.0-0.5

RunNo: 94540

SeqNo: 1457035

MSSampType: TestCode: 7420_ST

Lead 5.000 102 80 1200.50 8.92314.018

Sample ID: MB-45536B

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94540

SeqNo: 1457036

MBLKSampType: TestCode: 7420_ST

Lead 0.250.210

Sample ID: 098540-025A-DUP

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-163N 1.0-1.5

RunNo: 94540

SeqNo: 1457039

DUPSampType: TestCode: 7420_ST

Lead 200.50 11.62 3.0311.272

Sample ID: 098540-025A-MS

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-163N 1.0-1.5

RunNo: 94540

SeqNo: 1457040

MSSampType: TestCode: 7420_ST

Lead 5.000 90.0 80 1200.50 11.6216.118

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: R94540

Sample ID: 098540-025A-MSD

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-163N 1.0-1.5

RunNo: 94540

SeqNo: 1457041

MSDSampType: TestCode: 7420_ST

Lead 5.000 82.9 80 120 200.50 11.62 16.12 2.2215.763

Sample ID: MB-45536A

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 94540

SeqNo: 1457042

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-45536

Batch ID: R94540 TestNo: WET/ EPA 74 Analysis Date: 5/14/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 94540

SeqNo: 1457043

LCSSampType: TestCode: 7420_ST

Lead 5.000 98.0 80 1200.25 0.20995.108

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

17 of 17



May 28,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No.: 098540 

RE: WEST COUNTY CONNECTORS, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on May 01,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ? F. driguez 

~ a b o r a t o h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Tecl~nology 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-005

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.55 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 1.0-1.5

Collection Date: 5/1/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-006

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.65 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-009

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.75 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 0.0-0.5

Collection Date: 5/1/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-016

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 10.71 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 1.0-1.5

Collection Date: 5/1/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-017

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527E 45908QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.8 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 0.0-0.5

Collection Date: 5/1/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-020

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080528B 45929QC Batch: PrepDate: 5/28/2008

Lead 0.25 mg/L 10.61 0.19 5/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 0.0-0.5

Collection Date: 5/1/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-024

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 12.6 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 1.0-1.5

Collection Date: 5/1/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-025

Advanced Technology Laboratories Print Date: 28-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: LKN

EPA3010A

RunID: AA2_080527B 45905QC Batch: PrepDate: 5/24/2008

Lead 0.25 mg/L 11.3 0.19 5/27/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905A

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465599

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853A TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465600

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45905

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95044

SeqNo: 1465601

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 109 80 1200.25 01.092

Sample ID: 098438-013A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465611

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.8142 3.130.840

Sample ID: 098438-013A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465612

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 92.8 70 1300.25 0.81423.133

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45905

Sample ID: MB-45905B

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465613

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45853B TCLP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95044

SeqNo: 1465614

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.222

Sample ID: 098438-030A-DUP

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465621

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.6352 0.6300.631

Sample ID: 098438-030A-MS

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465622

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 106 70 1300.25 0.63523.281

Sample ID: 098438-030A-MSD

Batch ID: 45905 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95044

SeqNo: 1465623

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 104 70 130 200.25 0.6352 3.281 1.203.242

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: MB-45908A

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465663

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856A TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465664

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-45908

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95047

SeqNo: 1465665

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 101 80 1200.25 01.011

Sample ID: 098540-017-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465672

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 0.251.865

Sample ID: 098540-017A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-153N 1.0-1.5

RunNo: 95047

SeqNo: 1465673

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 127 70 1300.25 1.8485.033

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45908

Sample ID: 098528-036A-DUP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465679

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.791 0.4691.782

Sample ID: 098528-036A-MS

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465680

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.3 70 1300.25 1.7913.849

Sample ID: 098528-036A-MSD

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95047

SeqNo: 1465681

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.9 70 130 200.25 1.791 3.849 0.9473.813

Sample ID: MB-45908B

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465682

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45856B TCLP

Batch ID: 45908 TestNo: EPA 1311/ 74 Analysis Date: 5/27/2008

Prep Date: 5/24/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95047

SeqNo: 1465683

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929A

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466282

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-45928A TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.213

Sample ID: LCS-45929

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 95079

SeqNo: 1466284

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.25 01.100

Sample ID: 098530-009A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466295

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0.3373 9.210.308

Sample ID: 098530-009A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 95079

SeqNo: 1466296

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 102 70 1300.25 0.33732.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

BatchID: 45929

Sample ID: MB-45929B

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466297

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.232

Sample ID: MB-45928B TCLP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 95079

SeqNo: 1466298

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.307

Sample ID: 098540-020A-DUP

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-162N 0.0-0.5

RunNo: 95079

SeqNo: 1466302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6082 25.90.469

Sample ID: 098540-020A-MS

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-162N 0.0-0.5

RunNo: 95079

SeqNo: 1466303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.9 70 1300.25 0.60823.080

Sample ID: 098540-020A-MSD

Batch ID: 45929 TestNo: EPA 1311/ 74 Analysis Date: 5/28/2008

Prep Date: 5/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-162N 0.0-0.5

RunNo: 95079

SeqNo: 1466304

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.0 70 130 200.25 0.6082 3.080 3.202.983

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

15 of 15



May 07,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949)753-0101 
FAX: (949)753-0111 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 098540 

RE: WEST COUNTY CONNECTORS, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on May 01,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

4L 
k ~ d d i e  F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written ~ermission from the client and Advanced Technolow Laboratories. 

Advanced Technology 
Laborator-ies 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-150N 0.0-0.5

Collection Date: 5/1/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-001

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 11300 0.25 5/7/2008 10:28 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-150N 1.0-1.5

Collection Date: 5/1/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-002

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 18.7 0.25 5/7/2008 10:32 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-150N 2.0-2.5

Collection Date: 5/1/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-003

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 10:36 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-150N 3.0-3.5

Collection Date: 5/1/2008 8:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-004

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 10:40 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-005

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1100 0.25 5/7/2008 10:44 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 1.0-1.5

Collection Date: 5/1/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-006

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 172 0.25 5/7/2008 10:47 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 2.0-2.5

Collection Date: 5/1/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-007

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 17.0 0.25 5/7/2008 10:51 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.0 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151N 3.0-3.5

Collection Date: 5/1/2008 8:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-008

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 15.8 0.25 5/7/2008 11:03 AM

PH
EPA 9045C

Analyst: CNPRunID: WETCHEM_080506C R94215QC Batch: PrepDate:

pH 0.10 pH Units 18.5 0.10 5/6/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 0.0-0.5

Collection Date: 5/1/2008 8:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-009

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 192 0.25 5/7/2008 11:07 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 1.0-1.5

Collection Date: 5/1/2008 8:27:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-010

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 132 0.25 5/7/2008 11:11 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 2.0-2.5

Collection Date: 5/1/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-011

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 15.6 0.25 5/7/2008 11:27 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-151NA 3.0-3.5

Collection Date: 5/1/2008 8:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-012

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 16.3 0.25 5/7/2008 11:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-152N 0.0-0.5

Collection Date: 5/1/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-013

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 130 0.25 5/7/2008 11:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-152N 1.0-1.5

Collection Date: 5/1/2008 8:47:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-014

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 136 0.25 5/7/2008 11:39 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-152N 2.0-2.5

Collection Date: 5/1/2008 8:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-015

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 154 0.25 5/7/2008 11:51 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 35



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 0.0-0.5

Collection Date: 5/1/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-016

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1340 0.25 5/7/2008 11:55 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 1.0-1.5

Collection Date: 5/1/2008 9:12:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-017

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1180 0.25 5/7/2008 11:59 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 2.0-2.5

Collection Date: 5/1/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-018

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 112 0.25 5/7/2008 12:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-153N 3.0-3.5

Collection Date: 5/1/2008 9:18:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-019

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 12:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 0.0-0.5

Collection Date: 5/1/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-020

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507A 45433QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1110 0.25 5/7/2008 12:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 1.0-1.5

Collection Date: 5/1/2008 9:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-021

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 12:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 2.0-2.5

Collection Date: 5/1/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-022

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 12:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

23 of 35



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-162N 3.0-3.5

Collection Date: 5/1/2008 9:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-023

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 12:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 0.0-0.5

Collection Date: 5/1/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-024

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1200 0.25 5/7/2008 12:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 1.0-1.5

Collection Date: 5/1/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-025

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 197 0.25 5/7/2008 12:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

26 of 35



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 2.0-2.5

Collection Date: 5/1/2008 10:02:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-026

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 114 0.25 5/7/2008 01:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: B-163N 3.0-3.5

Collection Date: 5/1/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-027

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA  3050M

RunID: ICP6_080507B 45435QC Batch: PrepDate: 5/6/2008

Lead 5.0 mg/Kg 1ND 0.25 5/7/2008 01:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: CREW-2-ER-8

Collection Date: 5/1/2008 10:25:00 AM

Matrix: WATER

CLIENT: TRC

Lab Order: 098540

Lab ID: 098540-028

Advanced Technology Laboratories Print Date: 07-May-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: CL

EPA 3010A

RunID: ICP8_080502C 45359QC Batch: PrepDate: 5/1/2008

Lead 0.25 mg/L 1ND 0.0021 5/2/2008 11:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-May-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45433A

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94253

SeqNo: 1452523

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45433

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94253

SeqNo: 1452524

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.6 80 1205.0 0221.523

Sample ID: 098540-010A-DUP

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-151NA 1.0-1.5

RunNo: 94253

SeqNo: 1452535

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 31.81 11.035.496

Sample ID: 098540-010A-MS

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-151NA 1.0-1.5

RunNo: 94253

SeqNo: 1452536

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 52.0 45 1105.0 31.81161.811

Sample ID: MB-45433B

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94253

SeqNo: 1452537

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098540-020A-DUP

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-162N 0.0-0.5

RunNo: 94253

SeqNo: 1452548

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 112.4 3.39116.296

Sample ID: 098540-020A-MS

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-162N 0.0-0.5

RunNo: 94253

SeqNo: 1452549

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 65.4 45 1105.0 112.4275.911

Sample ID: 098540-020A-MSD

Batch ID: 45433 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-162N 0.0-0.5

RunNo: 94253

SeqNo: 1452550

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 55.4 45 110 205.0 112.4 275.9 9.47250.959

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-45435A

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94254

SeqNo: 1452552

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-45435

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 94254

SeqNo: 1452553

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 90.1 80 1205.0 0225.128

Sample ID: 098589-014A-DUP

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94254

SeqNo: 1452564

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.564 04.444

Sample ID: 098589-014A-MS

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94254

SeqNo: 1452565

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 56.9 45 1105.0 4.564146.773

Sample ID: MB-45435B

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 94254

SeqNo: 1452566

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 098589-021A-DUP

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94254

SeqNo: 1452574

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 16.46 9.7218.139

Sample ID: 098589-021A-MS

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94254

SeqNo: 1452575

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 50.5 45 1105.0 16.46142.753

Sample ID: 098589-021A-MSD

Batch ID: 45435 TestNo: EPA 6010B Analysis Date: 5/7/2008

Prep Date: 5/6/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 94254

SeqNo: 1452576

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 51.1 45 110 205.0 16.46 142.8 1.01144.198

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 94102

SeqNo: 1450092

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-45359

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 94102

SeqNo: 1450093

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 105 85 1150.25 01.047

Sample ID: 098460-010ADUP

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450095

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 098460-010AMS

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450096

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 98.8 71 1180.25 02.471

Sample ID: 098460-010AMSD

Batch ID: 45359 TestNo: EPA 6010B Analysis Date: 5/2/2008

Prep Date: 5/1/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 94102

SeqNo: 1450097

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 97.2 71 118 200.25 0 2.471 1.632.431

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 098540
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 098530-001ADUP

Batch ID: R94215 TestNo: EPA 9045C Analysis Date: 5/6/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: pH Units

PQL

Client ID: ZZZZZZ

RunNo: 94215

SeqNo: 1451962

DUPSampType: TestCode: 9045_S

pH 200.10 8.030 0.2498.050

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

35 of 35
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September 08,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Iwine, CA 9261 8 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA. : CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No. : 1 00642 

RE: Caltrans West County Connectors, 1 5 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on August 26,2008 by Advanced Technology 
Laboratories . The sainple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. Rddriguez 

Laboratory Director 

The cover letter and the case narrative are an integral part of this analytical report and cannot be reproduced in part or 
in its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

08-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Lab Order: 100642
CASE NARRATIVE

Samples for Herbicides (EPA 8151) were subcontracted to Sierra Laboratories with ELAP Cert.#2320.

The samples for EPA 8141 analysis were subcontracted to D-tek Analytical Laboratories, Inc. with 
ELAP Cert. 2344.
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-0-0.5

Collection Date: 8/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-001

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 01:45 PM

Arsenic 1.0 mg/Kg 12.8 0.14 9/2/2008 01:45 PM

Barium 1.0 mg/Kg 133 0.070 9/2/2008 01:45 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 01:45 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 01:45 PM

Chromium 1.0 mg/Kg 17.9 0.075 9/2/2008 01:45 PM

Cobalt 1.0 mg/Kg 13.1 0.070 9/2/2008 01:45 PM

Copper 2.0 mg/Kg 15.8 0.10 9/2/2008 01:45 PM

Lead 1.0 mg/Kg 111 0.25 9/2/2008 01:45 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 01:45 PM

Nickel 1.0 mg/Kg 15.3 0.18 9/2/2008 01:45 PM

Selenium 1.0 mg/Kg 1ND 0.52 9/2/2008 01:45 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 01:45 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 01:45 PM

Vanadium 1.0 mg/Kg 118 0.073 9/2/2008 01:45 PM

Zinc 1.0 mg/Kg 122 0.57 9/2/2008 01:45 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 05:55 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1105 0 8/27/2008 05:55 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 05:55 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 05:55 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 05:55 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 05:55 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 05:55 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1100 0 8/27/2008 05:55 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-0-0.5

Collection Date: 8/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-001

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Mercury 0.10 mg/Kg 1ND 0.0047 8/29/2008 03:14 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:01 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 01:01 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 01:01 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 01:01 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 01:01 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:01 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 01:01 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 01:01 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:01 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 01:01 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:01 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 01:01 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 01:01 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:01 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:01 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 01:01 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 01:01 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:01 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:01 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:01 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 01:01 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:01 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 01:01 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:01 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:01 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:01 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:01 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 01:01 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 01:01 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 01:01 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 01:01 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-0-0.5

Collection Date: 8/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-001

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:01 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 01:01 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:01 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:01 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 01:01 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:01 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 01:01 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 01:01 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:01 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 01:01 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:01 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 01:01 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 01:01 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:01 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:01 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 01:01 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 01:01 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 01:01 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:01 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:01 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:01 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:01 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 01:01 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 01:01 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 01:01 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 01:01 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 197.2 0 8/27/2008 01:01 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 185.7 0 8/27/2008 01:01 PM

 Surr: Dibromofluoromethane 70-130 %REC 195.8 0 8/27/2008 01:01 PM

 Surr: Toluene-d8 70-130 %REC 192.1 0 8/27/2008 01:01 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 06:08 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 06:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-0-0.5

Collection Date: 8/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-001

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 06:08 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 06:08 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 06:08 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 06:08 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 06:08 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 06:08 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 06:08 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 06:08 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 06:08 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 06:08 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 06:08 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 06:08 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 06:08 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 06:08 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 06:08 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 06:08 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 06:08 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 06:08 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 06:08 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 06:08 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 06:08 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 06:08 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 06:08 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 06:08 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 06:08 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 06:08 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 06:08 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 06:08 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 06:08 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 06:08 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 06:08 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 06:08 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 06:08 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 06:08 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 06:08 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 06:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-0-0.5

Collection Date: 8/25/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-001

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 06:08 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 06:08 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 06:08 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 06:08 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 06:08 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 06:08 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 06:08 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 06:08 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 06:08 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 06:08 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 06:08 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 06:08 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 06:08 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 06:08 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 06:08 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 06:08 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 06:08 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 06:08 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 06:08 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 06:08 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 06:08 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 06:08 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 06:08 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 06:08 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 06:08 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 06:08 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 06:08 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 06:08 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 170.7 0 9/3/2008 06:08 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 181.8 0 9/3/2008 06:08 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 177.8 0 9/3/2008 06:08 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 182.5 0 9/3/2008 06:08 PM

 Surr: 2-Fluorophenol 45-105 %REC 176.5 0 9/3/2008 06:08 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 196.8 0 9/3/2008 06:08 PM

 Surr: Nitrobenzene-d5 48-109 %REC 179.2 0 9/3/2008 06:08 PM

 Surr: Phenol-d5 47-108 %REC 180.2 0 9/3/2008 06:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-2-2.5

Collection Date: 8/25/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-002

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 01:49 PM

Arsenic 1.0 mg/Kg 13.3 0.14 9/2/2008 01:49 PM

Barium 1.0 mg/Kg 158 0.070 9/2/2008 01:49 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 01:49 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 01:49 PM

Chromium 1.0 mg/Kg 113 0.075 9/2/2008 01:49 PM

Cobalt 1.0 mg/Kg 14.4 0.070 9/2/2008 01:49 PM

Copper 2.0 mg/Kg 115 0.10 9/2/2008 01:49 PM

Lead 1.0 mg/Kg 156 0.25 9/2/2008 01:49 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 01:49 PM

Nickel 1.0 mg/Kg 19.7 0.18 9/2/2008 01:49 PM

Selenium 1.0 mg/Kg 1ND 0.52 9/2/2008 01:49 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 01:49 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 01:49 PM

Vanadium 1.0 mg/Kg 127 0.073 9/2/2008 01:49 PM

Zinc 1.0 mg/Kg 142 0.57 9/2/2008 01:49 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 06:53 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1105 0 8/27/2008 06:53 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 06:53 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 06:53 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 06:53 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 06:53 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 06:53 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1101 0 8/27/2008 06:53 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-2-2.5

Collection Date: 8/25/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-002

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Mercury 0.10 mg/Kg 1ND 0.0047 8/29/2008 03:17 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:34 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 01:34 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 01:34 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 01:34 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 01:34 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:34 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 01:34 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 01:34 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:34 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 01:34 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:34 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 01:34 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 01:34 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:34 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:34 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 01:34 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 01:34 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:34 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:34 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:34 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 01:34 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:34 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 01:34 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:34 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:34 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:34 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:34 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 01:34 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 01:34 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 01:34 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 01:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-2-2.5

Collection Date: 8/25/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-002

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:34 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 01:34 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:34 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:34 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 01:34 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:34 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 01:34 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 01:34 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:34 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 01:34 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:34 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 01:34 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 01:34 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:34 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:34 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 01:34 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 01:34 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 01:34 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:34 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:34 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:34 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:34 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 01:34 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 01:34 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 01:34 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 01:34 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1105 0 8/27/2008 01:34 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 185.8 0 8/27/2008 01:34 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/27/2008 01:34 PM

 Surr: Toluene-d8 70-130 %REC 194.1 0 8/27/2008 01:34 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 07:37 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 07:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-2-2.5

Collection Date: 8/25/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-002

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 07:37 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 07:37 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 07:37 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 07:37 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 07:37 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 07:37 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 07:37 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 07:37 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 07:37 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 07:37 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 07:37 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 07:37 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 07:37 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 07:37 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 07:37 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 07:37 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 07:37 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 07:37 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 07:37 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 07:37 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 07:37 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 07:37 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 07:37 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 07:37 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 07:37 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 07:37 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 07:37 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 07:37 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 07:37 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 07:37 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 07:37 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 07:37 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 07:37 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 07:37 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 07:37 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 07:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-2-2.5

Collection Date: 8/25/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-002

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 07:37 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 07:37 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 07:37 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 07:37 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 07:37 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 07:37 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 07:37 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 07:37 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 07:37 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 07:37 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 07:37 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 07:37 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 07:37 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 07:37 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 07:37 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 07:37 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 07:37 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 07:37 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 07:37 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 07:37 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 07:37 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 07:37 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 07:37 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 07:37 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 07:37 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 07:37 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 07:37 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 07:37 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 175.3 0 9/3/2008 07:37 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 188.2 0 9/3/2008 07:37 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 182.7 0 9/3/2008 07:37 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 188.0 0 9/3/2008 07:37 PM

 Surr: 2-Fluorophenol 45-105 %REC 181.3 0 9/3/2008 07:37 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1103 0 9/3/2008 07:37 PM

 Surr: Nitrobenzene-d5 48-109 %REC 185.2 0 9/3/2008 07:37 PM

 Surr: Phenol-d5 47-108 %REC 185.6 0 9/3/2008 07:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-4.5-5

Collection Date: 8/25/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-003

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 01:54 PM

Arsenic 1.0 mg/Kg 13.7 0.14 9/2/2008 01:54 PM

Barium 1.0 mg/Kg 198 0.070 9/2/2008 01:54 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 01:54 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 01:54 PM

Chromium 1.0 mg/Kg 122 0.075 9/2/2008 01:54 PM

Cobalt 1.0 mg/Kg 18.9 0.070 9/2/2008 01:54 PM

Copper 2.0 mg/Kg 122 0.10 9/2/2008 01:54 PM

Lead 1.0 mg/Kg 114 0.25 9/2/2008 01:54 PM

Molybdenum 1.0 mg/Kg 11.3 0.072 9/2/2008 01:54 PM

Nickel 1.0 mg/Kg 116 0.18 9/2/2008 01:54 PM

Selenium 1.0 mg/Kg 11.7 0.52 9/2/2008 01:54 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 01:54 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 01:54 PM

Vanadium 1.0 mg/Kg 149 0.073 9/2/2008 01:54 PM

Zinc 1.0 mg/Kg 165 0.57 9/2/2008 01:54 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 07:23 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1108 0 8/27/2008 07:23 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 07:23 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 07:23 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 07:23 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 07:23 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 07:23 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1105 0 8/27/2008 07:23 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-4.5-5

Collection Date: 8/25/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-003

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080829E 48444QC Batch: PrepDate: 8/29/2008

Mercury 0.10 mg/Kg 1ND 0.0047 8/29/2008 03:19 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:51 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 01:51 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 01:51 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 01:51 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 01:51 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:51 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 01:51 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 01:51 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:51 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 01:51 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:51 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 01:51 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 01:51 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:51 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:51 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 01:51 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 01:51 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:51 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:51 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:51 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 01:51 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:51 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 01:51 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:51 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:51 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:51 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:51 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 01:51 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 01:51 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 01:51 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 01:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-4.5-5

Collection Date: 8/25/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-003

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 01:51 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 01:51 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 01:51 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:51 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 01:51 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 01:51 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 01:51 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 01:51 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:51 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 01:51 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 01:51 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 01:51 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 01:51 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 01:51 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 01:51 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 01:51 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 01:51 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 01:51 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 01:51 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 01:51 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 01:51 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 01:51 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 01:51 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 01:51 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 01:51 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 01:51 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1104 0 8/27/2008 01:51 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 187.1 0 8/27/2008 01:51 PM

 Surr: Dibromofluoromethane 70-130 %REC 1101 0 8/27/2008 01:51 PM

 Surr: Toluene-d8 70-130 %REC 193.3 0 8/27/2008 01:51 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 01:42 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 01:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-4.5-5

Collection Date: 8/25/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-003

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 01:42 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 01:42 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 01:42 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 01:42 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 01:42 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 01:42 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 01:42 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 01:42 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 01:42 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 01:42 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 01:42 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 01:42 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 01:42 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 01:42 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 01:42 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 01:42 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 01:42 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 01:42 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 01:42 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 01:42 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 01:42 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 01:42 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 01:42 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 01:42 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 01:42 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 01:42 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 01:42 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 01:42 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 01:42 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 01:42 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 01:42 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 01:42 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 01:42 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 01:42 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 01:42 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 01:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-176N-4.5-5

Collection Date: 8/25/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-003

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 01:42 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 01:42 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 01:42 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 01:42 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 01:42 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 01:42 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 01:42 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 01:42 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 01:42 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 01:42 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 01:42 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 01:42 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 01:42 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 01:42 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 01:42 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 01:42 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 01:42 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 01:42 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 01:42 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 01:42 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 01:42 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 01:42 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 01:42 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 01:42 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 01:42 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 01:42 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 01:42 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 01:42 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 176.2 0 9/3/2008 01:42 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 179.0 0 9/3/2008 01:42 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 181.5 0 9/3/2008 01:42 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 185.3 0 9/3/2008 01:42 PM

 Surr: 2-Fluorophenol 45-105 %REC 181.3 0 9/3/2008 01:42 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1102 0 9/3/2008 01:42 PM

 Surr: Nitrobenzene-d5 48-109 %REC 185.0 0 9/3/2008 01:42 PM

 Surr: Phenol-d5 47-108 %REC 184.1 0 9/3/2008 01:42 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-0-0.5

Collection Date: 8/25/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-004

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 01:58 PM

Arsenic 1.0 mg/Kg 13.7 0.14 9/2/2008 01:58 PM

Barium 1.0 mg/Kg 159 0.070 9/2/2008 01:58 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 01:58 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 01:58 PM

Chromium 1.0 mg/Kg 111 0.075 9/2/2008 01:58 PM

Cobalt 1.0 mg/Kg 14.5 0.070 9/2/2008 01:58 PM

Copper 2.0 mg/Kg 111 0.10 9/2/2008 01:58 PM

Lead 1.0 mg/Kg 130 0.25 9/2/2008 01:58 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 01:58 PM

Nickel 1.0 mg/Kg 19.2 0.18 9/2/2008 01:58 PM

Selenium 1.0 mg/Kg 1ND 0.52 9/2/2008 01:58 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 01:58 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 01:58 PM

Vanadium 1.0 mg/Kg 127 0.073 9/2/2008 01:58 PM

Zinc 1.0 mg/Kg 139 0.57 9/2/2008 01:58 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 07:52 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1107 0 8/27/2008 07:52 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 07:52 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 07:52 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 07:52 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 07:52 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 07:52 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 199.9 0 8/27/2008 07:52 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-0-0.5

Collection Date: 8/25/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-004

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:42 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:31 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 02:31 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 02:31 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 02:31 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 02:31 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:31 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 02:31 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 02:31 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:31 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 02:31 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:31 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 02:31 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 02:31 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:31 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 02:31 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 02:31 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 02:31 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:31 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:31 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:31 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 02:31 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 02:31 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 02:31 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:31 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 02:31 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:31 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:31 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 02:31 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 02:31 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 02:31 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 02:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-0-0.5

Collection Date: 8/25/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-004

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:31 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 02:31 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:31 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:31 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 02:31 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 02:31 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 02:31 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 02:31 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 02:31 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 02:31 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:31 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 02:31 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 02:31 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:31 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 02:31 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 02:31 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 02:31 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 02:31 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 02:31 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:31 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:31 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 02:31 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 02:31 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 02:31 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 02:31 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 02:31 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 197.1 0 8/27/2008 02:31 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 183.7 0 8/27/2008 02:31 PM

 Surr: Dibromofluoromethane 70-130 %REC 198.2 0 8/27/2008 02:31 PM

 Surr: Toluene-d8 70-130 %REC 192.8 0 8/27/2008 02:31 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 08:07 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-0-0.5

Collection Date: 8/25/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-004

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 08:07 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 08:07 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 08:07 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 08:07 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 08:07 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 08:07 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 08:07 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 08:07 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 08:07 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 08:07 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 08:07 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 08:07 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 08:07 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 08:07 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 08:07 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 08:07 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 08:07 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 08:07 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 08:07 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 08:07 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 08:07 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 08:07 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 08:07 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 08:07 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 08:07 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 08:07 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 08:07 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 08:07 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 08:07 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 08:07 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 08:07 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 08:07 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 08:07 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 08:07 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 08:07 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-0-0.5

Collection Date: 8/25/2008 10:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-004

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 08:07 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 08:07 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 08:07 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 08:07 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 08:07 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 08:07 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 08:07 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 08:07 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 08:07 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 08:07 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 08:07 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 08:07 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 08:07 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 08:07 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 08:07 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 08:07 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 08:07 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 08:07 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 08:07 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 08:07 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 08:07 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 08:07 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 08:07 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 08:07 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 08:07 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 08:07 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 08:07 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 08:07 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 176.6 0 9/3/2008 08:07 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 189.9 0 9/3/2008 08:07 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 184.9 0 9/3/2008 08:07 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 189.4 0 9/3/2008 08:07 PM

 Surr: 2-Fluorophenol 45-105 %REC 183.8 0 9/3/2008 08:07 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1105 0 9/3/2008 08:07 PM

 Surr: Nitrobenzene-d5 48-109 %REC 188.0 0 9/3/2008 08:07 PM

 Surr: Phenol-d5 47-108 %REC 187.9 0 9/3/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-2-2.5

Collection Date: 8/25/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-005

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:03 PM

Arsenic 1.0 mg/Kg 13.8 0.14 9/2/2008 02:03 PM

Barium 1.0 mg/Kg 1110 0.070 9/2/2008 02:03 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:03 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:03 PM

Chromium 1.0 mg/Kg 115 0.075 9/2/2008 02:03 PM

Cobalt 1.0 mg/Kg 14.5 0.070 9/2/2008 02:03 PM

Copper 2.0 mg/Kg 114 0.10 9/2/2008 02:03 PM

Lead 1.0 mg/Kg 1350 0.25 9/2/2008 02:03 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 02:03 PM

Nickel 1.0 mg/Kg 112 0.18 9/2/2008 02:03 PM

Selenium 1.0 mg/Kg 11.0 0.52 9/2/2008 02:03 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:03 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:03 PM

Vanadium 1.0 mg/Kg 129 0.073 9/2/2008 02:03 PM

Zinc 1.0 mg/Kg 165 0.57 9/2/2008 02:03 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 08:22 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1107 0 8/27/2008 08:22 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 08:22 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 08:22 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 08:22 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 08:22 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 08:22 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1106 0 8/27/2008 08:22 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-2-2.5

Collection Date: 8/25/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-005

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:45 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:50 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 02:50 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 02:50 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 02:50 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 02:50 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:50 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 02:50 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 02:50 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:50 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 02:50 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:50 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 02:50 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 02:50 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:50 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 02:50 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 02:50 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 02:50 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:50 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:50 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:50 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 02:50 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 02:50 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 02:50 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:50 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 02:50 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:50 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:50 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 02:50 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 02:50 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 02:50 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 02:50 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-2-2.5

Collection Date: 8/25/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-005

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 02:50 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 02:50 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 02:50 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:50 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 02:50 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 02:50 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 02:50 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 02:50 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 02:50 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 02:50 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 02:50 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 02:50 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 02:50 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 02:50 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 02:50 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 02:50 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 02:50 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 02:50 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 02:50 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 02:50 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 02:50 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 02:50 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 02:50 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 02:50 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 02:50 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 02:50 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1103 0 8/27/2008 02:50 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 181.0 0 8/27/2008 02:50 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/27/2008 02:50 PM

 Surr: Toluene-d8 70-130 %REC 194.6 0 8/27/2008 02:50 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 08:36 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 08:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-2-2.5

Collection Date: 8/25/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-005

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 08:36 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 08:36 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 08:36 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 08:36 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 08:36 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 08:36 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 08:36 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 08:36 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 08:36 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 08:36 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 08:36 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 08:36 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 08:36 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 08:36 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 08:36 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 08:36 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 08:36 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 08:36 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 08:36 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 08:36 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 08:36 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 08:36 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 08:36 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 08:36 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 08:36 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 08:36 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 08:36 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 08:36 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 08:36 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 08:36 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 08:36 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 08:36 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 08:36 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 08:36 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 08:36 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 08:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-2-2.5

Collection Date: 8/25/2008 10:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-005

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 08:36 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 08:36 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 08:36 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 08:36 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 08:36 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 08:36 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 08:36 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 08:36 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 08:36 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 08:36 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 08:36 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 08:36 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 08:36 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 08:36 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 08:36 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 08:36 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 08:36 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 08:36 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 08:36 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 08:36 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 08:36 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 08:36 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 08:36 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 08:36 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 08:36 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 08:36 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 08:36 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 08:36 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 174.9 0 9/3/2008 08:36 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 189.4 0 9/3/2008 08:36 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 185.3 0 9/3/2008 08:36 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 189.9 0 9/3/2008 08:36 PM

 Surr: 2-Fluorophenol 45-105 %REC 182.7 0 9/3/2008 08:36 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1102 0 9/3/2008 08:36 PM

 Surr: Nitrobenzene-d5 48-109 %REC 187.2 0 9/3/2008 08:36 PM

 Surr: Phenol-d5 47-108 %REC 187.4 0 9/3/2008 08:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-4.5-5

Collection Date: 8/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-006

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:07 PM

Arsenic 1.0 mg/Kg 14.5 0.14 9/2/2008 02:07 PM

Barium 1.0 mg/Kg 192 0.070 9/2/2008 02:07 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:07 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:07 PM

Chromium 1.0 mg/Kg 117 0.075 9/2/2008 02:07 PM

Cobalt 1.0 mg/Kg 16.9 0.070 9/2/2008 02:07 PM

Copper 2.0 mg/Kg 116 0.10 9/2/2008 02:07 PM

Lead 1.0 mg/Kg 131 0.25 9/2/2008 02:07 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 02:07 PM

Nickel 1.0 mg/Kg 115 0.18 9/2/2008 02:07 PM

Selenium 1.0 mg/Kg 11.4 0.52 9/2/2008 02:07 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:07 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:07 PM

Vanadium 1.0 mg/Kg 139 0.073 9/2/2008 02:07 PM

Zinc 1.0 mg/Kg 157 0.57 9/2/2008 02:07 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 08:51 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1111 0 8/27/2008 08:51 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 08:51 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 08:51 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 08:51 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 08:51 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 08:51 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1109 0 8/27/2008 08:51 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-4.5-5

Collection Date: 8/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-006

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:47 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:04 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 03:04 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 03:04 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 03:04 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 03:04 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:04 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 03:04 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 03:04 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:04 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 03:04 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:04 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 03:04 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 03:04 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:04 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:04 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 03:04 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 03:04 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:04 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:04 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:04 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 03:04 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:04 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 03:04 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:04 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:04 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:04 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:04 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 03:04 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 03:04 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 03:04 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 03:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-4.5-5

Collection Date: 8/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-006

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:04 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 03:04 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:04 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:04 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 03:04 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:04 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 03:04 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 03:04 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:04 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 03:04 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:04 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 03:04 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 03:04 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:04 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:04 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 03:04 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 03:04 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 03:04 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:04 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:04 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:04 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:04 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 03:04 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 03:04 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 03:04 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 03:04 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 199.5 0 8/27/2008 03:04 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 181.3 0 8/27/2008 03:04 PM

 Surr: Dibromofluoromethane 70-130 %REC 199.3 0 8/27/2008 03:04 PM

 Surr: Toluene-d8 70-130 %REC 194.4 0 8/27/2008 03:04 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 07:08 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 07:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-4.5-5

Collection Date: 8/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-006

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 07:08 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 07:08 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 07:08 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 07:08 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 07:08 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 07:08 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 07:08 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 07:08 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 07:08 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 07:08 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 07:08 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 07:08 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 07:08 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 07:08 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 07:08 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 07:08 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 07:08 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 07:08 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 07:08 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 07:08 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 07:08 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 07:08 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 07:08 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 07:08 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 07:08 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 07:08 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 07:08 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 07:08 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 07:08 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 07:08 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 07:08 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 07:08 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 07:08 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 07:08 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 07:08 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 07:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-177N-4.5-5

Collection Date: 8/25/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-006

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 07:08 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 07:08 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 07:08 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 07:08 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 07:08 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 07:08 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 07:08 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 07:08 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 07:08 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 07:08 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 07:08 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 07:08 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 07:08 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 07:08 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 07:08 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 07:08 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 07:08 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 07:08 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 07:08 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 07:08 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 07:08 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 07:08 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 07:08 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 07:08 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 07:08 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 07:08 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 07:08 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 07:08 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 176.5 0 9/3/2008 07:08 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 186.0 0 9/3/2008 07:08 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 184.3 0 9/3/2008 07:08 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 188.2 0 9/3/2008 07:08 PM

 Surr: 2-Fluorophenol 45-105 %REC 183.7 0 9/3/2008 07:08 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1101 0 9/3/2008 07:08 PM

 Surr: Nitrobenzene-d5 48-109 %REC 186.6 0 9/3/2008 07:08 PM

 Surr: Phenol-d5 47-108 %REC 187.5 0 9/3/2008 07:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-0-0.5

Collection Date: 8/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-007

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:15 PM

Arsenic 1.0 mg/Kg 14.1 0.14 9/2/2008 02:15 PM

Barium 1.0 mg/Kg 197 0.070 9/2/2008 02:15 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:15 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:15 PM

Chromium 1.0 mg/Kg 123 0.075 9/2/2008 02:15 PM

Cobalt 1.0 mg/Kg 18.1 0.070 9/2/2008 02:15 PM

Copper 2.0 mg/Kg 122 0.10 9/2/2008 02:15 PM

Lead 1.0 mg/Kg 118 0.25 9/2/2008 02:15 PM

Molybdenum 1.0 mg/Kg 11.0 0.072 9/2/2008 02:15 PM

Nickel 1.0 mg/Kg 117 0.18 9/2/2008 02:15 PM

Selenium 1.0 mg/Kg 11.4 0.52 9/2/2008 02:15 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:15 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:15 PM

Vanadium 1.0 mg/Kg 145 0.073 9/2/2008 02:15 PM

Zinc 1.0 mg/Kg 162 0.57 9/2/2008 02:15 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 09:20 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1114 0 8/27/2008 09:20 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 09:20 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 09:20 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 09:20 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 09:20 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 09:20 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1110 0 8/27/2008 09:20 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-0-0.5

Collection Date: 8/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-007

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:50 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:20 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 03:20 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 03:20 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 03:20 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 03:20 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:20 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 03:20 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 03:20 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:20 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 03:20 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:20 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 03:20 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 03:20 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:20 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:20 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 03:20 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 03:20 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:20 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:20 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:20 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 03:20 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:20 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 03:20 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:20 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:20 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:20 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:20 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 03:20 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 03:20 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 03:20 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 03:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-0-0.5

Collection Date: 8/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-007

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:20 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 03:20 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:20 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:20 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 03:20 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:20 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 03:20 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 03:20 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:20 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 03:20 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:20 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 03:20 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 03:20 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:20 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:20 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 03:20 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 03:20 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 03:20 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:20 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:20 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:20 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:20 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 03:20 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 03:20 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 03:20 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 03:20 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1102 0 8/27/2008 03:20 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 183.8 0 8/27/2008 03:20 PM

 Surr: Dibromofluoromethane 70-130 %REC 1103 0 8/27/2008 03:20 PM

 Surr: Toluene-d8 70-130 %REC 194.5 0 8/27/2008 03:20 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 06:38 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 06:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-0-0.5

Collection Date: 8/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-007

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 06:38 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 06:38 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 06:38 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 06:38 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 06:38 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 06:38 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 06:38 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 06:38 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 06:38 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 06:38 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 06:38 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 06:38 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 06:38 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 06:38 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 06:38 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 06:38 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 06:38 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 06:38 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 06:38 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 06:38 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 06:38 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 06:38 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 06:38 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 06:38 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 06:38 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 06:38 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 06:38 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 06:38 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 06:38 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 06:38 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 06:38 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 06:38 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 06:38 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 06:38 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 06:38 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 06:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-0-0.5

Collection Date: 8/25/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-007

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 06:38 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 06:38 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 06:38 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 06:38 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 06:38 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 06:38 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 06:38 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 06:38 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 06:38 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 06:38 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 06:38 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 06:38 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 06:38 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 06:38 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 06:38 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 06:38 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 06:38 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 06:38 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 06:38 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 06:38 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 06:38 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 06:38 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 06:38 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 06:38 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 06:38 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 06:38 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 06:38 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 06:38 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 179.4 0 9/3/2008 06:38 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 186.9 0 9/3/2008 06:38 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 184.8 0 9/3/2008 06:38 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 188.2 0 9/3/2008 06:38 PM

 Surr: 2-Fluorophenol 45-105 %REC 183.9 0 9/3/2008 06:38 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1101 0 9/3/2008 06:38 PM

 Surr: Nitrobenzene-d5 48-109 %REC 189.1 0 9/3/2008 06:38 PM

 Surr: Phenol-d5 47-108 %REC 187.6 0 9/3/2008 06:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-2-2.5

Collection Date: 8/25/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-008

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:19 PM

Arsenic 1.0 mg/Kg 12.7 0.14 9/2/2008 02:19 PM

Barium 1.0 mg/Kg 160 0.070 9/2/2008 02:19 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:19 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:19 PM

Chromium 1.0 mg/Kg 112 0.075 9/2/2008 02:19 PM

Cobalt 1.0 mg/Kg 14.5 0.070 9/2/2008 02:19 PM

Copper 2.0 mg/Kg 110 0.10 9/2/2008 02:19 PM

Lead 1.0 mg/Kg 127 0.25 9/2/2008 02:19 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 02:19 PM

Nickel 1.0 mg/Kg 19.2 0.18 9/2/2008 02:19 PM

Selenium 1.0 mg/Kg 1ND 0.52 9/2/2008 02:19 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:19 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:19 PM

Vanadium 1.0 mg/Kg 127 0.073 9/2/2008 02:19 PM

Zinc 1.0 mg/Kg 141 0.57 9/2/2008 02:19 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 09:49 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1106 0 8/27/2008 09:49 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 09:49 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 09:49 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 09:49 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 09:49 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 09:49 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1102 0 8/27/2008 09:49 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

38 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-2-2.5

Collection Date: 8/25/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-008

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:58 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:36 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 03:36 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 03:36 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 03:36 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 03:36 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:36 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 03:36 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 03:36 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:36 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 03:36 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:36 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 03:36 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 03:36 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:36 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:36 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 03:36 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 03:36 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:36 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:36 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:36 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 03:36 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:36 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 03:36 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:36 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:36 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:36 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:36 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 03:36 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 03:36 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 03:36 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 03:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-2-2.5

Collection Date: 8/25/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-008

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:36 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 03:36 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:36 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:36 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 03:36 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:36 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 03:36 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 03:36 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:36 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 03:36 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:36 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 03:36 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 03:36 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:36 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:36 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 03:36 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 03:36 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 03:36 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:36 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:36 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:36 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:36 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 03:36 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 03:36 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 03:36 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 03:36 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1103 0 8/27/2008 03:36 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 184.6 0 8/27/2008 03:36 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/27/2008 03:36 PM

 Surr: Toluene-d8 70-130 %REC 195.0 0 8/27/2008 03:36 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 1600 µg/Kg 5ND 340 9/3/2008 09:05 PM

1,2-Dichlorobenzene 1600 µg/Kg 5ND 210 9/3/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-2-2.5

Collection Date: 8/25/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-008

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 1600 µg/Kg 5ND 270 9/3/2008 09:05 PM

1,4-Dichlorobenzene 1600 µg/Kg 5ND 230 9/3/2008 09:05 PM

2,4,5-Trichlorophenol 1600 µg/Kg 5ND 390 9/3/2008 09:05 PM

2,4,6-Trichlorophenol 1600 µg/Kg 5ND 350 9/3/2008 09:05 PM

2,4-Dichlorophenol 8200 µg/Kg 5ND 380 9/3/2008 09:05 PM

2,4-Dimethylphenol 1600 µg/Kg 5ND 260 9/3/2008 09:05 PM

2,4-Dinitrophenol 8200 µg/Kg 5ND 960 9/3/2008 09:05 PM

2,4-Dinitrotoluene 1600 µg/Kg 5ND 380 9/3/2008 09:05 PM

2,6-Dinitrotoluene 1600 µg/Kg 5ND 500 9/3/2008 09:05 PM

2-Chloronaphthalene 1600 µg/Kg 5ND 290 9/3/2008 09:05 PM

2-Chlorophenol 1600 µg/Kg 5ND 240 9/3/2008 09:05 PM

2-Methylnaphthalene 1600 µg/Kg 5ND 310 9/3/2008 09:05 PM

2-Methylphenol 1600 µg/Kg 5ND 300 9/3/2008 09:05 PM

2-Nitroaniline 8200 µg/Kg 5ND 450 9/3/2008 09:05 PM

2-Nitrophenol 1600 µg/Kg 5ND 440 9/3/2008 09:05 PM

3,3´-Dichlorobenzidine 3300 µg/Kg 5ND 1300 9/3/2008 09:05 PM

3-Nitroaniline 8200 µg/Kg 5ND 340 9/3/2008 09:05 PM

4,6-Dinitro-2-methylphenol 8200 µg/Kg 5ND 1000 9/3/2008 09:05 PM

4-Bromophenyl-phenylether 1600 µg/Kg 5ND 450 9/3/2008 09:05 PM

4-Chloro-3-methylphenol 3300 µg/Kg 5ND 300 9/3/2008 09:05 PM

4-Chloroaniline 3300 µg/Kg 5ND 870 9/3/2008 09:05 PM

4-Chlorophenyl-phenylether 1600 µg/Kg 5ND 320 9/3/2008 09:05 PM

4-Methylphenol 1600 µg/Kg 5ND 300 9/3/2008 09:05 PM

4-Nitroaniline 8200 µg/Kg 5ND 580 9/3/2008 09:05 PM

4-Nitrophenol 8200 µg/Kg 5ND 800 9/3/2008 09:05 PM

Acenaphthene 1600 µg/Kg 5ND 350 9/3/2008 09:05 PM

Acenaphthylene 1600 µg/Kg 5ND 360 9/3/2008 09:05 PM

Anthracene 1600 µg/Kg 5ND 270 9/3/2008 09:05 PM

Benzidine (M) 8200 µg/Kg 5ND 550 9/3/2008 09:05 PM

Benzo(a)anthracene 1600 µg/Kg 5ND 430 9/3/2008 09:05 PM

Benzo(a)pyrene 1600 µg/Kg 5ND 440 9/3/2008 09:05 PM

Benzo(b)fluoranthene 1600 µg/Kg 5ND 480 9/3/2008 09:05 PM

Benzo(g,h,i)perylene 1600 µg/Kg 5ND 380 9/3/2008 09:05 PM

Benzo(k)fluoranthene 1600 µg/Kg 5ND 520 9/3/2008 09:05 PM

Benzoic acid 8200 µg/Kg 5ND 780 9/3/2008 09:05 PM

Benzyl alcohol 3300 µg/Kg 5ND 290 9/3/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-2-2.5

Collection Date: 8/25/2008 11:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-008

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 1600 µg/Kg 5ND 360 9/3/2008 09:05 PM

Bis(2-chloroethyl)ether 1600 µg/Kg 5ND 230 9/3/2008 09:05 PM

Bis(2-chloroisopropyl)ether 1600 µg/Kg 5ND 320 9/3/2008 09:05 PM

Bis(2-ethylhexyl)phthalate 1600 µg/Kg 5ND 1300 9/3/2008 09:05 PM

Butylbenzylphthalate 1600 µg/Kg 5ND 1600 9/3/2008 09:05 PM

Chrysene 1600 µg/Kg 5ND 390 9/3/2008 09:05 PM

Di-n-butylphthalate 1600 µg/Kg 5ND 320 9/3/2008 09:05 PM

Di-n-octylphthalate 1600 µg/Kg 5ND 1600 9/3/2008 09:05 PM

Dibenz(a,h)anthracene 1600 µg/Kg 5ND 380 9/3/2008 09:05 PM

Dibenzofuran 1600 µg/Kg 5ND 300 9/3/2008 09:05 PM

Diethylphthalate 1600 µg/Kg 5ND 510 9/3/2008 09:05 PM

Dimethylphthalate 1600 µg/Kg 5ND 370 9/3/2008 09:05 PM

Fluoranthene 1600 µg/Kg 5ND 410 9/3/2008 09:05 PM

Fluorene 1600 µg/Kg 5ND 280 9/3/2008 09:05 PM

Hexachlorobenzene 1600 µg/Kg 5ND 380 9/3/2008 09:05 PM

Hexachlorobutadiene 3300 µg/Kg 5ND 270 9/3/2008 09:05 PM

Hexachlorocyclopentadiene 3300 µg/Kg 5ND 780 9/3/2008 09:05 PM

Hexachloroethane 1600 µg/Kg 5ND 310 9/3/2008 09:05 PM

Indeno(1,2,3-cd)pyrene 1600 µg/Kg 5ND 370 9/3/2008 09:05 PM

Isophorone 1600 µg/Kg 5ND 310 9/3/2008 09:05 PM

N-Nitrosodi-n-propylamine 1600 µg/Kg 5ND 430 9/3/2008 09:05 PM

N-Nitrosodiphenylamine 1600 µg/Kg 5ND 380 9/3/2008 09:05 PM

Naphthalene 1600 µg/Kg 5ND 270 9/3/2008 09:05 PM

Nitrobenzene 1600 µg/Kg 5ND 350 9/3/2008 09:05 PM

Pentachlorophenol 8200 µg/Kg 5ND 630 9/3/2008 09:05 PM

Phenanthrene 1600 µg/Kg 5ND 330 9/3/2008 09:05 PM

Phenol 1600 µg/Kg 5ND 290 9/3/2008 09:05 PM

Pyrene 1600 µg/Kg 5ND 410 9/3/2008 09:05 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 573.4 0 9/3/2008 09:05 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 578.3 0 9/3/2008 09:05 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 579.1 0 9/3/2008 09:05 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 584.9 0 9/3/2008 09:05 PM

 Surr: 2-Fluorophenol 45-105 %REC 576.9 0 9/3/2008 09:05 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 598.2 0 9/3/2008 09:05 PM

 Surr: Nitrobenzene-d5 48-109 %REC 582.9 0 9/3/2008 09:05 PM

 Surr: Phenol-d5 47-108 %REC 580.2 0 9/3/2008 09:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-4.5-5

Collection Date: 8/25/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-009

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:24 PM

Arsenic 1.0 mg/Kg 14.7 0.14 9/2/2008 02:24 PM

Barium 1.0 mg/Kg 192 0.070 9/2/2008 02:24 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:24 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:24 PM

Chromium 1.0 mg/Kg 122 0.075 9/2/2008 02:24 PM

Cobalt 1.0 mg/Kg 18.3 0.070 9/2/2008 02:24 PM

Copper 2.0 mg/Kg 121 0.10 9/2/2008 02:24 PM

Lead 1.0 mg/Kg 17.7 0.25 9/2/2008 02:24 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 02:24 PM

Nickel 1.0 mg/Kg 116 0.18 9/2/2008 02:24 PM

Selenium 1.0 mg/Kg 11.6 0.52 9/2/2008 02:24 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:24 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:24 PM

Vanadium 1.0 mg/Kg 148 0.073 9/2/2008 02:24 PM

Zinc 1.0 mg/Kg 158 0.57 9/2/2008 02:24 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 10:19 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1108 0 8/27/2008 10:19 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 10:19 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 10:19 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 10:19 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 10:19 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 10:19 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1104 0 8/27/2008 10:19 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-4.5-5

Collection Date: 8/25/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-009

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 01:00 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:53 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 03:53 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 03:53 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 03:53 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 03:53 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:53 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 03:53 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 03:53 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:53 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 03:53 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:53 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 03:53 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 03:53 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:53 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:53 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 03:53 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 03:53 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:53 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:53 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:53 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 03:53 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:53 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 03:53 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:53 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:53 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:53 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:53 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 03:53 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 03:53 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 03:53 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 03:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-4.5-5

Collection Date: 8/25/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-009

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 03:53 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 03:53 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 03:53 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:53 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 03:53 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 03:53 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 03:53 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 03:53 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:53 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 03:53 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 03:53 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 03:53 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 03:53 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 03:53 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 03:53 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 03:53 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 03:53 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 03:53 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 03:53 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 03:53 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 03:53 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 03:53 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 03:53 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 03:53 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 03:53 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 03:53 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1112 0 8/27/2008 03:53 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 190.7 0 8/27/2008 03:53 PM

 Surr: Dibromofluoromethane 70-130 %REC 1109 0 8/27/2008 03:53 PM

 Surr: Toluene-d8 70-130 %REC 196.9 0 8/27/2008 03:53 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 01:13 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 01:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-4.5-5

Collection Date: 8/25/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-009

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 01:13 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 01:13 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 01:13 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 01:13 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 01:13 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 01:13 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 01:13 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 01:13 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 01:13 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 01:13 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 01:13 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 01:13 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 01:13 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 01:13 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 01:13 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 01:13 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 01:13 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 01:13 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 01:13 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 01:13 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 01:13 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 01:13 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 01:13 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 01:13 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 01:13 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 01:13 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 01:13 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 01:13 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 01:13 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 01:13 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 01:13 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 01:13 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 01:13 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 01:13 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 01:13 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 01:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-178N-4.5-5

Collection Date: 8/25/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-009

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 01:13 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 01:13 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 01:13 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 01:13 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 01:13 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 01:13 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 01:13 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 01:13 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 01:13 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 01:13 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 01:13 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 01:13 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 01:13 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 01:13 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 01:13 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 01:13 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 01:13 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 01:13 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 01:13 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 01:13 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 01:13 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 01:13 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 01:13 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 01:13 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 01:13 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 01:13 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 01:13 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 01:13 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 179.7 0 9/3/2008 01:13 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 181.2 0 9/3/2008 01:13 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 183.8 0 9/3/2008 01:13 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 186.5 0 9/3/2008 01:13 PM

 Surr: 2-Fluorophenol 45-105 %REC 184.0 0 9/3/2008 01:13 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1104 0 9/3/2008 01:13 PM

 Surr: Nitrobenzene-d5 48-109 %REC 189.6 0 9/3/2008 01:13 PM

 Surr: Phenol-d5 47-108 %REC 186.5 0 9/3/2008 01:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

47 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-0-0.5

Collection Date: 8/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-010

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902C 48448QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 02:29 PM

Arsenic 1.0 mg/Kg 15.3 0.14 9/2/2008 02:29 PM

Barium 1.0 mg/Kg 1110 0.070 9/2/2008 02:29 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 02:29 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 02:29 PM

Chromium 1.0 mg/Kg 121 0.075 9/2/2008 02:29 PM

Cobalt 1.0 mg/Kg 18.2 0.070 9/2/2008 02:29 PM

Copper 2.0 mg/Kg 120 0.10 9/2/2008 02:29 PM

Lead 1.0 mg/Kg 117 0.25 9/2/2008 02:29 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 02:29 PM

Nickel 1.0 mg/Kg 116 0.18 9/2/2008 02:29 PM

Selenium 1.0 mg/Kg 11.9 0.52 9/2/2008 02:29 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 02:29 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 02:29 PM

Vanadium 1.0 mg/Kg 145 0.073 9/2/2008 02:29 PM

Zinc 1.0 mg/Kg 162 0.57 9/2/2008 02:29 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/27/2008 10:48 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1109 0 8/27/2008 10:48 PM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827A D08VS138QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/27/2008 10:48 PM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/27/2008 10:48 PM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/27/2008 10:48 PM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/27/2008 10:48 PM

Toluene 5.0 µg/Kg 1ND 0.96 8/27/2008 10:48 PM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1104 0 8/27/2008 10:48 PM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-0-0.5

Collection Date: 8/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-010

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 01:03 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 04:10 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 04:10 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 04:10 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 04:10 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 04:10 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 04:10 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 04:10 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 04:10 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 04:10 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 04:10 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 04:10 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 04:10 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 04:10 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 04:10 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 04:10 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 04:10 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 04:10 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 04:10 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 04:10 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 04:10 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 04:10 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 04:10 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 04:10 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 04:10 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 04:10 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 04:10 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 04:10 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 04:10 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 04:10 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 04:10 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 04:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-0-0.5

Collection Date: 8/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-010

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827A K08VS401QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 04:10 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 04:10 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 04:10 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 04:10 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 04:10 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 04:10 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 04:10 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 04:10 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 04:10 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 04:10 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 04:10 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 04:10 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 04:10 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 04:10 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 04:10 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 04:10 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 04:10 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 04:10 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 04:10 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 04:10 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 04:10 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 04:10 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 04:10 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 04:10 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 04:10 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 04:10 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1104 0 8/27/2008 04:10 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 187.5 0 8/27/2008 04:10 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/27/2008 04:10 PM

 Surr: Toluene-d8 70-130 %REC 196.4 0 8/27/2008 04:10 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/3/2008 05:38 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/3/2008 05:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-0-0.5

Collection Date: 8/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-010

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/3/2008 05:38 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/3/2008 05:38 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/3/2008 05:38 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/3/2008 05:38 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/3/2008 05:38 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/3/2008 05:38 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/3/2008 05:38 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/3/2008 05:38 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/3/2008 05:38 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/3/2008 05:38 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/3/2008 05:38 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/3/2008 05:38 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 05:38 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/3/2008 05:38 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/3/2008 05:38 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/3/2008 05:38 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/3/2008 05:38 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/3/2008 05:38 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/3/2008 05:38 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/3/2008 05:38 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/3/2008 05:38 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/3/2008 05:38 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/3/2008 05:38 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/3/2008 05:38 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/3/2008 05:38 PM

Acenaphthene 330 µg/Kg 1ND 70 9/3/2008 05:38 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/3/2008 05:38 PM

Anthracene 330 µg/Kg 1ND 55 9/3/2008 05:38 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/3/2008 05:38 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/3/2008 05:38 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/3/2008 05:38 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/3/2008 05:38 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/3/2008 05:38 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/3/2008 05:38 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/3/2008 05:38 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/3/2008 05:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-0-0.5

Collection Date: 8/25/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-010

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080902B 48505QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/3/2008 05:38 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/3/2008 05:38 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/3/2008 05:38 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/3/2008 05:38 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/3/2008 05:38 PM

Chrysene 330 µg/Kg 1ND 78 9/3/2008 05:38 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/3/2008 05:38 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/3/2008 05:38 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/3/2008 05:38 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/3/2008 05:38 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/3/2008 05:38 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/3/2008 05:38 PM

Fluoranthene 330 µg/Kg 1ND 82 9/3/2008 05:38 PM

Fluorene 330 µg/Kg 1ND 57 9/3/2008 05:38 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/3/2008 05:38 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/3/2008 05:38 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/3/2008 05:38 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/3/2008 05:38 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/3/2008 05:38 PM

Isophorone 330 µg/Kg 1ND 62 9/3/2008 05:38 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/3/2008 05:38 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/3/2008 05:38 PM

Naphthalene 330 µg/Kg 1ND 53 9/3/2008 05:38 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/3/2008 05:38 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/3/2008 05:38 PM

Phenanthrene 330 µg/Kg 1ND 66 9/3/2008 05:38 PM

Phenol 330 µg/Kg 1ND 58 9/3/2008 05:38 PM

Pyrene 330 µg/Kg 1ND 82 9/3/2008 05:38 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 183.9 0 9/3/2008 05:38 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 188.5 0 9/3/2008 05:38 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 189.0 0 9/3/2008 05:38 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 192.2 0 9/3/2008 05:38 PM

 Surr: 2-Fluorophenol 45-105 %REC 188.3 0 9/3/2008 05:38 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1107 0 9/3/2008 05:38 PM

 Surr: Nitrobenzene-d5 48-109 %REC 193.2 0 9/3/2008 05:38 PM

 Surr: Phenol-d5 47-108 %REC 191.0 0 9/3/2008 05:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-2.0-2.5

Collection Date: 8/25/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-011

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902D 48450QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 03:24 PM

Arsenic 1.0 mg/Kg 13.7 0.14 9/2/2008 03:24 PM

Barium 1.0 mg/Kg 167 0.070 9/2/2008 03:24 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 03:24 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 03:24 PM

Chromium 1.0 mg/Kg 18.6 0.075 9/2/2008 03:24 PM

Cobalt 1.0 mg/Kg 14.0 0.070 9/2/2008 03:24 PM

Copper 2.0 mg/Kg 116 0.10 9/2/2008 03:24 PM

Lead 1.0 mg/Kg 1430 0.25 9/2/2008 03:24 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 03:24 PM

Nickel 1.0 mg/Kg 18.3 0.18 9/2/2008 03:24 PM

Selenium 1.0 mg/Kg 11.0 0.52 9/2/2008 03:24 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 03:24 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 03:24 PM

Vanadium 1.0 mg/Kg 117 0.073 9/2/2008 03:24 PM

Zinc 1.0 mg/Kg 173 0.57 9/2/2008 03:24 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/28/2008 03:42 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1101 0 8/28/2008 03:42 AM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/28/2008 03:42 AM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/28/2008 03:42 AM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/28/2008 03:42 AM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/28/2008 03:42 AM

Toluene 5.0 µg/Kg 1ND 0.96 8/28/2008 03:42 AM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 197.8 0 8/28/2008 03:42 AM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-2.0-2.5

Collection Date: 8/25/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-011

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 01:05 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 06:29 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 06:29 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 06:29 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 06:29 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 06:29 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 06:29 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 06:29 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 06:29 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 06:29 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 06:29 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 06:29 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 06:29 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 06:29 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 06:29 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 06:29 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 06:29 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 06:29 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 06:29 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 06:29 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 06:29 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 06:29 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 06:29 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 06:29 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 06:29 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 06:29 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 06:29 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 06:29 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 06:29 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 06:29 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 06:29 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 06:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-2.0-2.5

Collection Date: 8/25/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-011

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 06:29 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 06:29 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 06:29 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 06:29 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 06:29 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 06:29 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 06:29 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 06:29 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 06:29 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 06:29 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 06:29 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 06:29 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 06:29 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 06:29 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 06:29 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 06:29 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 06:29 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 06:29 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 06:29 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 06:29 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 06:29 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 06:29 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 06:29 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 06:29 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 06:29 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 06:29 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1101 0 8/27/2008 06:29 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 183.8 0 8/27/2008 06:29 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/27/2008 06:29 PM

 Surr: Toluene-d8 70-130 %REC 192.8 0 8/27/2008 06:29 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 1600 µg/Kg 5ND 340 9/4/2008 03:19 PM

1,2-Dichlorobenzene 1600 µg/Kg 5ND 210 9/4/2008 03:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-2.0-2.5

Collection Date: 8/25/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-011

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 1600 µg/Kg 5ND 270 9/4/2008 03:19 PM

1,4-Dichlorobenzene 1600 µg/Kg 5ND 230 9/4/2008 03:19 PM

2,4,5-Trichlorophenol 1600 µg/Kg 5ND 390 9/4/2008 03:19 PM

2,4,6-Trichlorophenol 1600 µg/Kg 5ND 350 9/4/2008 03:19 PM

2,4-Dichlorophenol 8200 µg/Kg 5ND 380 9/4/2008 03:19 PM

2,4-Dimethylphenol 1600 µg/Kg 5ND 260 9/4/2008 03:19 PM

2,4-Dinitrophenol 8200 µg/Kg 5ND 960 9/4/2008 03:19 PM

2,4-Dinitrotoluene 1600 µg/Kg 5ND 380 9/4/2008 03:19 PM

2,6-Dinitrotoluene 1600 µg/Kg 5ND 500 9/4/2008 03:19 PM

2-Chloronaphthalene 1600 µg/Kg 5ND 290 9/4/2008 03:19 PM

2-Chlorophenol 1600 µg/Kg 5ND 240 9/4/2008 03:19 PM

2-Methylnaphthalene 1600 µg/Kg 5ND 310 9/4/2008 03:19 PM

2-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 03:19 PM

2-Nitroaniline 8200 µg/Kg 5ND 450 9/4/2008 03:19 PM

2-Nitrophenol 1600 µg/Kg 5ND 440 9/4/2008 03:19 PM

3,3´-Dichlorobenzidine 3300 µg/Kg 5ND 1300 9/4/2008 03:19 PM

3-Nitroaniline 8200 µg/Kg 5ND 340 9/4/2008 03:19 PM

4,6-Dinitro-2-methylphenol 8200 µg/Kg 5ND 1000 9/4/2008 03:19 PM

4-Bromophenyl-phenylether 1600 µg/Kg 5ND 450 9/4/2008 03:19 PM

4-Chloro-3-methylphenol 3300 µg/Kg 5ND 300 9/4/2008 03:19 PM

4-Chloroaniline 3300 µg/Kg 5ND 870 9/4/2008 03:19 PM

4-Chlorophenyl-phenylether 1600 µg/Kg 5ND 320 9/4/2008 03:19 PM

4-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 03:19 PM

4-Nitroaniline 8200 µg/Kg 5ND 580 9/4/2008 03:19 PM

4-Nitrophenol 8200 µg/Kg 5ND 800 9/4/2008 03:19 PM

Acenaphthene 1600 µg/Kg 5ND 350 9/4/2008 03:19 PM

Acenaphthylene 1600 µg/Kg 5ND 360 9/4/2008 03:19 PM

Anthracene 1600 µg/Kg 5ND 270 9/4/2008 03:19 PM

Benzidine (M) 8200 µg/Kg 5ND 550 9/4/2008 03:19 PM

Benzo(a)anthracene 1600 µg/Kg 5ND 430 9/4/2008 03:19 PM

Benzo(a)pyrene 1600 µg/Kg 5ND 440 9/4/2008 03:19 PM

Benzo(b)fluoranthene 1600 µg/Kg 5ND 480 9/4/2008 03:19 PM

Benzo(g,h,i)perylene 1600 µg/Kg 5ND 380 9/4/2008 03:19 PM

Benzo(k)fluoranthene 1600 µg/Kg 5ND 520 9/4/2008 03:19 PM

Benzoic acid 8200 µg/Kg 5ND 780 9/4/2008 03:19 PM

Benzyl alcohol 3300 µg/Kg 5ND 290 9/4/2008 03:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-2.0-2.5

Collection Date: 8/25/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-011

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 1600 µg/Kg 5ND 360 9/4/2008 03:19 PM

Bis(2-chloroethyl)ether 1600 µg/Kg 5ND 230 9/4/2008 03:19 PM

Bis(2-chloroisopropyl)ether 1600 µg/Kg 5ND 320 9/4/2008 03:19 PM

Bis(2-ethylhexyl)phthalate 1600 µg/Kg 5ND 1300 9/4/2008 03:19 PM

Butylbenzylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 03:19 PM

Chrysene 1600 µg/Kg 5ND 390 9/4/2008 03:19 PM

Di-n-butylphthalate 1600 µg/Kg 5ND 320 9/4/2008 03:19 PM

Di-n-octylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 03:19 PM

Dibenz(a,h)anthracene 1600 µg/Kg 5ND 380 9/4/2008 03:19 PM

Dibenzofuran 1600 µg/Kg 5ND 300 9/4/2008 03:19 PM

Diethylphthalate 1600 µg/Kg 5ND 510 9/4/2008 03:19 PM

Dimethylphthalate 1600 µg/Kg 5ND 370 9/4/2008 03:19 PM

Fluoranthene 1600 µg/Kg 5ND 410 9/4/2008 03:19 PM

Fluorene 1600 µg/Kg 5ND 280 9/4/2008 03:19 PM

Hexachlorobenzene 1600 µg/Kg 5ND 380 9/4/2008 03:19 PM

Hexachlorobutadiene 3300 µg/Kg 5ND 270 9/4/2008 03:19 PM

Hexachlorocyclopentadiene 3300 µg/Kg 5ND 780 9/4/2008 03:19 PM

Hexachloroethane 1600 µg/Kg 5ND 310 9/4/2008 03:19 PM

Indeno(1,2,3-cd)pyrene 1600 µg/Kg 5ND 370 9/4/2008 03:19 PM

Isophorone 1600 µg/Kg 5ND 310 9/4/2008 03:19 PM

N-Nitrosodi-n-propylamine 1600 µg/Kg 5ND 430 9/4/2008 03:19 PM

N-Nitrosodiphenylamine 1600 µg/Kg 5ND 380 9/4/2008 03:19 PM

Naphthalene 1600 µg/Kg 5ND 270 9/4/2008 03:19 PM

Nitrobenzene 1600 µg/Kg 5ND 350 9/4/2008 03:19 PM

Pentachlorophenol 8200 µg/Kg 5ND 630 9/4/2008 03:19 PM

Phenanthrene 1600 µg/Kg 5ND 330 9/4/2008 03:19 PM

Phenol 1600 µg/Kg 5ND 290 9/4/2008 03:19 PM

Pyrene 1600 µg/Kg 5ND 410 9/4/2008 03:19 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 568.4 0 9/4/2008 03:19 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 558.3 0 9/4/2008 03:19 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 574.1 0 9/4/2008 03:19 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 579.9 0 9/4/2008 03:19 PM

 Surr: 2-Fluorophenol 45-105 %REC 575.6 0 9/4/2008 03:19 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 593.3 0 9/4/2008 03:19 PM

 Surr: Nitrobenzene-d5 48-109 %REC 585.1 0 9/4/2008 03:19 PM

 Surr: Phenol-d5 47-108 %REC 578.7 0 9/4/2008 03:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-4.5-5.0

Collection Date: 8/25/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-012

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902D 48450QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 04:07 PM

Arsenic 1.0 mg/Kg 13.7 0.14 9/2/2008 04:07 PM

Barium 1.0 mg/Kg 168 0.070 9/2/2008 04:07 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 04:07 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 04:07 PM

Chromium 1.0 mg/Kg 115 0.075 9/2/2008 04:07 PM

Cobalt 1.0 mg/Kg 14.7 0.070 9/2/2008 04:07 PM

Copper 2.0 mg/Kg 115 0.10 9/2/2008 04:07 PM

Lead 1.0 mg/Kg 1120 0.25 9/2/2008 04:07 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 04:07 PM

Nickel 1.0 mg/Kg 111 0.18 9/2/2008 04:07 PM

Selenium 1.0 mg/Kg 11.1 0.52 9/2/2008 04:07 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 04:07 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 04:07 PM

Vanadium 1.0 mg/Kg 127 0.073 9/2/2008 04:07 PM

Zinc 1.0 mg/Kg 153 0.57 9/2/2008 04:07 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/28/2008 04:12 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1105 0 8/28/2008 04:12 AM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/28/2008 04:12 AM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/28/2008 04:12 AM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/28/2008 04:12 AM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/28/2008 04:12 AM

Toluene 5.0 µg/Kg 1ND 0.96 8/28/2008 04:12 AM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 199.8 0 8/28/2008 04:12 AM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-4.5-5.0

Collection Date: 8/25/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-012

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 01:08 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:02 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 07:02 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 07:02 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 07:02 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 07:02 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:02 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 07:02 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 07:02 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:02 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 07:02 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:02 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 07:02 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 07:02 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:02 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:02 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 07:02 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 07:02 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:02 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:02 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:02 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 07:02 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:02 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 07:02 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:02 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:02 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:02 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:02 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 07:02 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 07:02 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 07:02 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 07:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-4.5-5.0

Collection Date: 8/25/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-012

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:02 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 07:02 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:02 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:02 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 07:02 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:02 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 07:02 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 07:02 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:02 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 07:02 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:02 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 07:02 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 07:02 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:02 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:02 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 07:02 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 07:02 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 07:02 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:02 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:02 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:02 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:02 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 07:02 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 07:02 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 07:02 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 07:02 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1110 0 8/27/2008 07:02 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 187.1 0 8/27/2008 07:02 PM

 Surr: Dibromofluoromethane 70-130 %REC 1106 0 8/27/2008 07:02 PM

 Surr: Toluene-d8 70-130 %REC 194.2 0 8/27/2008 07:02 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 1600 µg/Kg 5ND 340 9/4/2008 03:49 PM

1,2-Dichlorobenzene 1600 µg/Kg 5ND 210 9/4/2008 03:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-4.5-5.0

Collection Date: 8/25/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-012

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 1600 µg/Kg 5ND 270 9/4/2008 03:49 PM

1,4-Dichlorobenzene 1600 µg/Kg 5ND 230 9/4/2008 03:49 PM

2,4,5-Trichlorophenol 1600 µg/Kg 5ND 390 9/4/2008 03:49 PM

2,4,6-Trichlorophenol 1600 µg/Kg 5ND 350 9/4/2008 03:49 PM

2,4-Dichlorophenol 8200 µg/Kg 5ND 380 9/4/2008 03:49 PM

2,4-Dimethylphenol 1600 µg/Kg 5ND 260 9/4/2008 03:49 PM

2,4-Dinitrophenol 8200 µg/Kg 5ND 960 9/4/2008 03:49 PM

2,4-Dinitrotoluene 1600 µg/Kg 5ND 380 9/4/2008 03:49 PM

2,6-Dinitrotoluene 1600 µg/Kg 5ND 500 9/4/2008 03:49 PM

2-Chloronaphthalene 1600 µg/Kg 5ND 290 9/4/2008 03:49 PM

2-Chlorophenol 1600 µg/Kg 5ND 240 9/4/2008 03:49 PM

2-Methylnaphthalene 1600 µg/Kg 5ND 310 9/4/2008 03:49 PM

2-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 03:49 PM

2-Nitroaniline 8200 µg/Kg 5ND 450 9/4/2008 03:49 PM

2-Nitrophenol 1600 µg/Kg 5ND 440 9/4/2008 03:49 PM

3,3´-Dichlorobenzidine 3300 µg/Kg 5ND 1300 9/4/2008 03:49 PM

3-Nitroaniline 8200 µg/Kg 5ND 340 9/4/2008 03:49 PM

4,6-Dinitro-2-methylphenol 8200 µg/Kg 5ND 1000 9/4/2008 03:49 PM

4-Bromophenyl-phenylether 1600 µg/Kg 5ND 450 9/4/2008 03:49 PM

4-Chloro-3-methylphenol 3300 µg/Kg 5ND 300 9/4/2008 03:49 PM

4-Chloroaniline 3300 µg/Kg 5ND 870 9/4/2008 03:49 PM

4-Chlorophenyl-phenylether 1600 µg/Kg 5ND 320 9/4/2008 03:49 PM

4-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 03:49 PM

4-Nitroaniline 8200 µg/Kg 5ND 580 9/4/2008 03:49 PM

4-Nitrophenol 8200 µg/Kg 5ND 800 9/4/2008 03:49 PM

Acenaphthene 1600 µg/Kg 5ND 350 9/4/2008 03:49 PM

Acenaphthylene 1600 µg/Kg 5ND 360 9/4/2008 03:49 PM

Anthracene 1600 µg/Kg 5ND 270 9/4/2008 03:49 PM

Benzidine (M) 8200 µg/Kg 5ND 550 9/4/2008 03:49 PM

Benzo(a)anthracene 1600 µg/Kg 5ND 430 9/4/2008 03:49 PM

Benzo(a)pyrene 1600 µg/Kg 5ND 440 9/4/2008 03:49 PM

Benzo(b)fluoranthene 1600 µg/Kg 5ND 480 9/4/2008 03:49 PM

Benzo(g,h,i)perylene 1600 µg/Kg 5ND 380 9/4/2008 03:49 PM

Benzo(k)fluoranthene 1600 µg/Kg 5ND 520 9/4/2008 03:49 PM

Benzoic acid 8200 µg/Kg 5ND 780 9/4/2008 03:49 PM

Benzyl alcohol 3300 µg/Kg 5ND 290 9/4/2008 03:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-179N-4.5-5.0

Collection Date: 8/25/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-012

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 1600 µg/Kg 5ND 360 9/4/2008 03:49 PM

Bis(2-chloroethyl)ether 1600 µg/Kg 5ND 230 9/4/2008 03:49 PM

Bis(2-chloroisopropyl)ether 1600 µg/Kg 5ND 320 9/4/2008 03:49 PM

Bis(2-ethylhexyl)phthalate 1600 µg/Kg 5ND 1300 9/4/2008 03:49 PM

Butylbenzylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 03:49 PM

Chrysene 1600 µg/Kg 5ND 390 9/4/2008 03:49 PM

Di-n-butylphthalate 1600 µg/Kg 5ND 320 9/4/2008 03:49 PM

Di-n-octylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 03:49 PM

Dibenz(a,h)anthracene 1600 µg/Kg 5ND 380 9/4/2008 03:49 PM

Dibenzofuran 1600 µg/Kg 5ND 300 9/4/2008 03:49 PM

Diethylphthalate 1600 µg/Kg 5ND 510 9/4/2008 03:49 PM

Dimethylphthalate 1600 µg/Kg 5ND 370 9/4/2008 03:49 PM

Fluoranthene 1600 µg/Kg 5ND 410 9/4/2008 03:49 PM

Fluorene 1600 µg/Kg 5ND 280 9/4/2008 03:49 PM

Hexachlorobenzene 1600 µg/Kg 5ND 380 9/4/2008 03:49 PM

Hexachlorobutadiene 3300 µg/Kg 5ND 270 9/4/2008 03:49 PM

Hexachlorocyclopentadiene 3300 µg/Kg 5ND 780 9/4/2008 03:49 PM

Hexachloroethane 1600 µg/Kg 5ND 310 9/4/2008 03:49 PM

Indeno(1,2,3-cd)pyrene 1600 µg/Kg 5ND 370 9/4/2008 03:49 PM

Isophorone 1600 µg/Kg 5ND 310 9/4/2008 03:49 PM

N-Nitrosodi-n-propylamine 1600 µg/Kg 5ND 430 9/4/2008 03:49 PM

N-Nitrosodiphenylamine 1600 µg/Kg 5ND 380 9/4/2008 03:49 PM

Naphthalene 1600 µg/Kg 5ND 270 9/4/2008 03:49 PM

Nitrobenzene 1600 µg/Kg 5ND 350 9/4/2008 03:49 PM

Pentachlorophenol 8200 µg/Kg 5ND 630 9/4/2008 03:49 PM

Phenanthrene 1600 µg/Kg 5ND 330 9/4/2008 03:49 PM

Phenol 1600 µg/Kg 5ND 290 9/4/2008 03:49 PM

Pyrene 1600 µg/Kg 5ND 410 9/4/2008 03:49 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 571.6 0 9/4/2008 03:49 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 564.6 0 9/4/2008 03:49 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 577.8 0 9/4/2008 03:49 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 583.5 0 9/4/2008 03:49 PM

 Surr: 2-Fluorophenol 45-105 %REC 578.8 0 9/4/2008 03:49 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 599.2 0 9/4/2008 03:49 PM

 Surr: Nitrobenzene-d5 48-109 %REC 586.8 0 9/4/2008 03:49 PM

 Surr: Phenol-d5 47-108 %REC 583.0 0 9/4/2008 03:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-0-0.5

Collection Date: 8/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-013

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902D 48450QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 04:11 PM

Arsenic 1.0 mg/Kg 13.6 0.14 9/2/2008 04:11 PM

Barium 1.0 mg/Kg 180 0.070 9/2/2008 04:11 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 04:11 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 04:11 PM

Chromium 1.0 mg/Kg 117 0.075 9/2/2008 04:11 PM

Cobalt 1.0 mg/Kg 17.1 0.070 9/2/2008 04:11 PM

Copper 2.0 mg/Kg 115 0.10 9/2/2008 04:11 PM

Lead 1.0 mg/Kg 111 0.25 9/2/2008 04:11 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 04:11 PM

Nickel 1.0 mg/Kg 113 0.18 9/2/2008 04:11 PM

Selenium 1.0 mg/Kg 11.4 0.52 9/2/2008 04:11 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 04:11 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 04:11 PM

Vanadium 1.0 mg/Kg 139 0.073 9/2/2008 04:11 PM

Zinc 1.0 mg/Kg 154 0.57 9/2/2008 04:11 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/28/2008 01:45 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1107 0 8/28/2008 01:45 AM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/28/2008 01:45 AM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/28/2008 01:45 AM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/28/2008 01:45 AM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/28/2008 01:45 AM

Toluene 5.0 µg/Kg 1ND 0.96 8/28/2008 01:45 AM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1105 0 8/28/2008 01:45 AM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-0-0.5

Collection Date: 8/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-013

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902B 48445QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 12:37 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:18 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 07:18 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 07:18 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 07:18 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 07:18 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:18 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 07:18 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 07:18 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:18 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 07:18 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:18 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 07:18 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 07:18 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:18 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:18 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 07:18 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 07:18 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:18 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:18 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:18 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 07:18 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:18 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 07:18 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:18 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:18 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:18 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:18 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 07:18 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 07:18 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 07:18 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 07:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-0-0.5

Collection Date: 8/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-013

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:18 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 07:18 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:18 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:18 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 07:18 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:18 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 07:18 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 07:18 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:18 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 07:18 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:18 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 07:18 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 07:18 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:18 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:18 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 07:18 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 07:18 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 07:18 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:18 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:18 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:18 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:18 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 07:18 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 07:18 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 07:18 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 07:18 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1112 0 8/27/2008 07:18 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 188.8 0 8/27/2008 07:18 PM

 Surr: Dibromofluoromethane 70-130 %REC 1110 0 8/27/2008 07:18 PM

 Surr: Toluene-d8 70-130 %REC 196.9 0 8/27/2008 07:18 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 330 µg/Kg 1ND 68 9/4/2008 02:20 PM

1,2-Dichlorobenzene 330 µg/Kg 1ND 42 9/4/2008 02:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-0-0.5

Collection Date: 8/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-013

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 330 µg/Kg 1ND 54 9/4/2008 02:20 PM

1,4-Dichlorobenzene 330 µg/Kg 1ND 46 9/4/2008 02:20 PM

2,4,5-Trichlorophenol 330 µg/Kg 1ND 78 9/4/2008 02:20 PM

2,4,6-Trichlorophenol 330 µg/Kg 1ND 71 9/4/2008 02:20 PM

2,4-Dichlorophenol 1600 µg/Kg 1ND 75 9/4/2008 02:20 PM

2,4-Dimethylphenol 330 µg/Kg 1ND 52 9/4/2008 02:20 PM

2,4-Dinitrophenol 1600 µg/Kg 1ND 190 9/4/2008 02:20 PM

2,4-Dinitrotoluene 330 µg/Kg 1ND 76 9/4/2008 02:20 PM

2,6-Dinitrotoluene 330 µg/Kg 1ND 100 9/4/2008 02:20 PM

2-Chloronaphthalene 330 µg/Kg 1ND 59 9/4/2008 02:20 PM

2-Chlorophenol 330 µg/Kg 1ND 47 9/4/2008 02:20 PM

2-Methylnaphthalene 330 µg/Kg 1ND 63 9/4/2008 02:20 PM

2-Methylphenol 330 µg/Kg 1ND 61 9/4/2008 02:20 PM

2-Nitroaniline 1600 µg/Kg 1ND 90 9/4/2008 02:20 PM

2-Nitrophenol 330 µg/Kg 1ND 87 9/4/2008 02:20 PM

3,3´-Dichlorobenzidine 660 µg/Kg 1ND 260 9/4/2008 02:20 PM

3-Nitroaniline 1600 µg/Kg 1ND 67 9/4/2008 02:20 PM

4,6-Dinitro-2-methylphenol 1600 µg/Kg 1ND 200 9/4/2008 02:20 PM

4-Bromophenyl-phenylether 330 µg/Kg 1ND 90 9/4/2008 02:20 PM

4-Chloro-3-methylphenol 660 µg/Kg 1ND 60 9/4/2008 02:20 PM

4-Chloroaniline 660 µg/Kg 1ND 170 9/4/2008 02:20 PM

4-Chlorophenyl-phenylether 330 µg/Kg 1ND 63 9/4/2008 02:20 PM

4-Methylphenol 330 µg/Kg 1ND 61 9/4/2008 02:20 PM

4-Nitroaniline 1600 µg/Kg 1ND 120 9/4/2008 02:20 PM

4-Nitrophenol 1600 µg/Kg 1ND 160 9/4/2008 02:20 PM

Acenaphthene 330 µg/Kg 1ND 70 9/4/2008 02:20 PM

Acenaphthylene 330 µg/Kg 1ND 73 9/4/2008 02:20 PM

Anthracene 330 µg/Kg 1ND 55 9/4/2008 02:20 PM

Benzidine (M) 1600 µg/Kg 1ND 110 9/4/2008 02:20 PM

Benzo(a)anthracene 330 µg/Kg 1ND 86 9/4/2008 02:20 PM

Benzo(a)pyrene 330 µg/Kg 1ND 87 9/4/2008 02:20 PM

Benzo(b)fluoranthene 330 µg/Kg 1ND 96 9/4/2008 02:20 PM

Benzo(g,h,i)perylene 330 µg/Kg 1ND 76 9/4/2008 02:20 PM

Benzo(k)fluoranthene 330 µg/Kg 1ND 100 9/4/2008 02:20 PM

Benzoic acid 1600 µg/Kg 1ND 160 9/4/2008 02:20 PM

Benzyl alcohol 660 µg/Kg 1ND 58 9/4/2008 02:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

66 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-0-0.5

Collection Date: 8/25/2008 12:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-013

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 330 µg/Kg 1ND 72 9/4/2008 02:20 PM

Bis(2-chloroethyl)ether 330 µg/Kg 1ND 47 9/4/2008 02:20 PM

Bis(2-chloroisopropyl)ether 330 µg/Kg 1ND 64 9/4/2008 02:20 PM

Bis(2-ethylhexyl)phthalate 330 µg/Kg 1ND 250 9/4/2008 02:20 PM

Butylbenzylphthalate 330 µg/Kg 1ND 320 9/4/2008 02:20 PM

Chrysene 330 µg/Kg 1ND 78 9/4/2008 02:20 PM

Di-n-butylphthalate 330 µg/Kg 1ND 63 9/4/2008 02:20 PM

Di-n-octylphthalate 330 µg/Kg 1ND 320 9/4/2008 02:20 PM

Dibenz(a,h)anthracene 330 µg/Kg 1ND 76 9/4/2008 02:20 PM

Dibenzofuran 330 µg/Kg 1ND 59 9/4/2008 02:20 PM

Diethylphthalate 330 µg/Kg 1ND 100 9/4/2008 02:20 PM

Dimethylphthalate 330 µg/Kg 1ND 74 9/4/2008 02:20 PM

Fluoranthene 330 µg/Kg 1ND 82 9/4/2008 02:20 PM

Fluorene 330 µg/Kg 1ND 57 9/4/2008 02:20 PM

Hexachlorobenzene 330 µg/Kg 1ND 75 9/4/2008 02:20 PM

Hexachlorobutadiene 660 µg/Kg 1ND 54 9/4/2008 02:20 PM

Hexachlorocyclopentadiene 660 µg/Kg 1ND 160 9/4/2008 02:20 PM

Hexachloroethane 330 µg/Kg 1ND 61 9/4/2008 02:20 PM

Indeno(1,2,3-cd)pyrene 330 µg/Kg 1ND 74 9/4/2008 02:20 PM

Isophorone 330 µg/Kg 1ND 62 9/4/2008 02:20 PM

N-Nitrosodi-n-propylamine 330 µg/Kg 1ND 86 9/4/2008 02:20 PM

N-Nitrosodiphenylamine 330 µg/Kg 1ND 75 9/4/2008 02:20 PM

Naphthalene 330 µg/Kg 1ND 53 9/4/2008 02:20 PM

Nitrobenzene 330 µg/Kg 1ND 70 9/4/2008 02:20 PM

Pentachlorophenol 1600 µg/Kg 1ND 130 9/4/2008 02:20 PM

Phenanthrene 330 µg/Kg 1ND 66 9/4/2008 02:20 PM

Phenol 330 µg/Kg 1ND 58 9/4/2008 02:20 PM

Pyrene 330 µg/Kg 1ND 82 9/4/2008 02:20 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 181.0 0 9/4/2008 02:20 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 177.1 0 9/4/2008 02:20 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 190.0 0 9/4/2008 02:20 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 190.7 0 9/4/2008 02:20 PM

 Surr: 2-Fluorophenol 45-105 %REC 190.5 0 9/4/2008 02:20 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 1109 0 9/4/2008 02:20 PM

 Surr: Nitrobenzene-d5 48-109 %REC 196.6 0 9/4/2008 02:20 PM

 Surr: Phenol-d5 47-108 %REC 194.9 0 9/4/2008 02:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-2.0-2.5

Collection Date: 8/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-014

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902D 48450QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 04:16 PM

Arsenic 1.0 mg/Kg 13.9 0.14 9/2/2008 04:16 PM

Barium 1.0 mg/Kg 162 0.070 9/2/2008 04:16 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 04:16 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 04:16 PM

Chromium 1.0 mg/Kg 114 0.075 9/2/2008 04:16 PM

Cobalt 1.0 mg/Kg 15.0 0.070 9/2/2008 04:16 PM

Copper 2.0 mg/Kg 111 0.10 9/2/2008 04:16 PM

Lead 1.0 mg/Kg 1100 0.25 9/2/2008 04:16 PM

Molybdenum 1.0 mg/Kg 1ND 0.072 9/2/2008 04:16 PM

Nickel 1.0 mg/Kg 111 0.18 9/2/2008 04:16 PM

Selenium 1.0 mg/Kg 11.2 0.52 9/2/2008 04:16 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 04:16 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 04:16 PM

Vanadium 1.0 mg/Kg 130 0.073 9/2/2008 04:16 PM

Zinc 1.0 mg/Kg 153 0.57 9/2/2008 04:16 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/28/2008 04:41 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1105 0 8/28/2008 04:41 AM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/28/2008 04:41 AM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/28/2008 04:41 AM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/28/2008 04:41 AM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/28/2008 04:41 AM

Toluene 5.0 µg/Kg 1ND 0.96 8/28/2008 04:41 AM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1101 0 8/28/2008 04:41 AM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902D 48446QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-2.0-2.5

Collection Date: 8/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-014

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902D 48446QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 03:13 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:35 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 07:35 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 07:35 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 07:35 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 07:35 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:35 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 07:35 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 07:35 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:35 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 07:35 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:35 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 07:35 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 07:35 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:35 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:35 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 07:35 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 07:35 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:35 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:35 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:35 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 07:35 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:35 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 07:35 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:35 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:35 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:35 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:35 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 07:35 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 07:35 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 07:35 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 07:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-2.0-2.5

Collection Date: 8/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-014

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:35 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 07:35 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:35 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:35 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 07:35 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:35 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 07:35 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 07:35 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:35 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 07:35 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:35 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 07:35 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 07:35 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:35 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:35 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 07:35 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 07:35 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 07:35 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:35 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:35 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:35 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:35 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 07:35 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 07:35 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 07:35 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 07:35 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1102 0 8/27/2008 07:35 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 186.5 0 8/27/2008 07:35 PM

 Surr: Dibromofluoromethane 70-130 %REC 199.2 0 8/27/2008 07:35 PM

 Surr: Toluene-d8 70-130 %REC 192.4 0 8/27/2008 07:35 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 1600 µg/Kg 5ND 340 9/4/2008 04:48 PM

1,2-Dichlorobenzene 1600 µg/Kg 5ND 210 9/4/2008 04:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-2.0-2.5

Collection Date: 8/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-014

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 1600 µg/Kg 5ND 270 9/4/2008 04:48 PM

1,4-Dichlorobenzene 1600 µg/Kg 5ND 230 9/4/2008 04:48 PM

2,4,5-Trichlorophenol 1600 µg/Kg 5ND 390 9/4/2008 04:48 PM

2,4,6-Trichlorophenol 1600 µg/Kg 5ND 350 9/4/2008 04:48 PM

2,4-Dichlorophenol 8200 µg/Kg 5ND 380 9/4/2008 04:48 PM

2,4-Dimethylphenol 1600 µg/Kg 5ND 260 9/4/2008 04:48 PM

2,4-Dinitrophenol 8200 µg/Kg 5ND 960 9/4/2008 04:48 PM

2,4-Dinitrotoluene 1600 µg/Kg 5ND 380 9/4/2008 04:48 PM

2,6-Dinitrotoluene 1600 µg/Kg 5ND 500 9/4/2008 04:48 PM

2-Chloronaphthalene 1600 µg/Kg 5ND 290 9/4/2008 04:48 PM

2-Chlorophenol 1600 µg/Kg 5ND 240 9/4/2008 04:48 PM

2-Methylnaphthalene 1600 µg/Kg 5ND 310 9/4/2008 04:48 PM

2-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 04:48 PM

2-Nitroaniline 8200 µg/Kg 5ND 450 9/4/2008 04:48 PM

2-Nitrophenol 1600 µg/Kg 5ND 440 9/4/2008 04:48 PM

3,3´-Dichlorobenzidine 3300 µg/Kg 5ND 1300 9/4/2008 04:48 PM

3-Nitroaniline 8200 µg/Kg 5ND 340 9/4/2008 04:48 PM

4,6-Dinitro-2-methylphenol 8200 µg/Kg 5ND 1000 9/4/2008 04:48 PM

4-Bromophenyl-phenylether 1600 µg/Kg 5ND 450 9/4/2008 04:48 PM

4-Chloro-3-methylphenol 3300 µg/Kg 5ND 300 9/4/2008 04:48 PM

4-Chloroaniline 3300 µg/Kg 5ND 870 9/4/2008 04:48 PM

4-Chlorophenyl-phenylether 1600 µg/Kg 5ND 320 9/4/2008 04:48 PM

4-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 04:48 PM

4-Nitroaniline 8200 µg/Kg 5ND 580 9/4/2008 04:48 PM

4-Nitrophenol 8200 µg/Kg 5ND 800 9/4/2008 04:48 PM

Acenaphthene 1600 µg/Kg 5ND 350 9/4/2008 04:48 PM

Acenaphthylene 1600 µg/Kg 5ND 360 9/4/2008 04:48 PM

Anthracene 1600 µg/Kg 5ND 270 9/4/2008 04:48 PM

Benzidine (M) 8200 µg/Kg 5ND 550 9/4/2008 04:48 PM

Benzo(a)anthracene 1600 µg/Kg 5ND 430 9/4/2008 04:48 PM

Benzo(a)pyrene 1600 µg/Kg 5ND 440 9/4/2008 04:48 PM

Benzo(b)fluoranthene 1600 µg/Kg 5ND 480 9/4/2008 04:48 PM

Benzo(g,h,i)perylene 1600 µg/Kg 5ND 380 9/4/2008 04:48 PM

Benzo(k)fluoranthene 1600 µg/Kg 5ND 520 9/4/2008 04:48 PM

Benzoic acid 8200 µg/Kg 5ND 780 9/4/2008 04:48 PM

Benzyl alcohol 3300 µg/Kg 5ND 290 9/4/2008 04:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-2.0-2.5

Collection Date: 8/25/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-014

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 1600 µg/Kg 5ND 360 9/4/2008 04:48 PM

Bis(2-chloroethyl)ether 1600 µg/Kg 5ND 230 9/4/2008 04:48 PM

Bis(2-chloroisopropyl)ether 1600 µg/Kg 5ND 320 9/4/2008 04:48 PM

Bis(2-ethylhexyl)phthalate 1600 µg/Kg 5ND 1300 9/4/2008 04:48 PM

Butylbenzylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 04:48 PM

Chrysene 1600 µg/Kg 5ND 390 9/4/2008 04:48 PM

Di-n-butylphthalate 1600 µg/Kg 5ND 320 9/4/2008 04:48 PM

Di-n-octylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 04:48 PM

Dibenz(a,h)anthracene 1600 µg/Kg 5ND 380 9/4/2008 04:48 PM

Dibenzofuran 1600 µg/Kg 5ND 300 9/4/2008 04:48 PM

Diethylphthalate 1600 µg/Kg 5ND 510 9/4/2008 04:48 PM

Dimethylphthalate 1600 µg/Kg 5ND 370 9/4/2008 04:48 PM

Fluoranthene 1600 µg/Kg 5ND 410 9/4/2008 04:48 PM

Fluorene 1600 µg/Kg 5ND 280 9/4/2008 04:48 PM

Hexachlorobenzene 1600 µg/Kg 5ND 380 9/4/2008 04:48 PM

Hexachlorobutadiene 3300 µg/Kg 5ND 270 9/4/2008 04:48 PM

Hexachlorocyclopentadiene 3300 µg/Kg 5ND 780 9/4/2008 04:48 PM

Hexachloroethane 1600 µg/Kg 5ND 310 9/4/2008 04:48 PM

Indeno(1,2,3-cd)pyrene 1600 µg/Kg 5ND 370 9/4/2008 04:48 PM

Isophorone 1600 µg/Kg 5ND 310 9/4/2008 04:48 PM

N-Nitrosodi-n-propylamine 1600 µg/Kg 5ND 430 9/4/2008 04:48 PM

N-Nitrosodiphenylamine 1600 µg/Kg 5ND 380 9/4/2008 04:48 PM

Naphthalene 1600 µg/Kg 5ND 270 9/4/2008 04:48 PM

Nitrobenzene 1600 µg/Kg 5ND 350 9/4/2008 04:48 PM

Pentachlorophenol 8200 µg/Kg 5ND 630 9/4/2008 04:48 PM

Phenanthrene 1600 µg/Kg 5ND 330 9/4/2008 04:48 PM

Phenol 1600 µg/Kg 5ND 290 9/4/2008 04:48 PM

Pyrene 1600 µg/Kg 5ND 410 9/4/2008 04:48 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 573.4 0 9/4/2008 04:48 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 565.6 0 9/4/2008 04:48 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 581.1 0 9/4/2008 04:48 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 587.3 0 9/4/2008 04:48 PM

 Surr: 2-Fluorophenol 45-105 %REC 582.2 0 9/4/2008 04:48 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 594.0 0 9/4/2008 04:48 PM

 Surr: Nitrobenzene-d5 48-109 %REC 591.3 0 9/4/2008 04:48 PM

 Surr: Phenol-d5 47-108 %REC 584.8 0 9/4/2008 04:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-4.5-5

Collection Date: 8/25/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-015

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: LKN

EPA 3050B

RunID: ICP8_080902D 48450QC Batch: PrepDate: 8/29/2008

Antimony 2.0 mg/Kg 1ND 0.21 9/2/2008 04:20 PM

Arsenic 1.0 mg/Kg 110 0.14 9/2/2008 04:20 PM

Barium 1.0 mg/Kg 1400 0.070 9/2/2008 04:20 PM

Beryllium 1.0 mg/Kg 1ND 0.055 9/2/2008 04:20 PM

Cadmium 1.0 mg/Kg 1ND 0.088 9/2/2008 04:20 PM

Chromium 1.0 mg/Kg 116 0.075 9/2/2008 04:20 PM

Cobalt 1.0 mg/Kg 15.3 0.070 9/2/2008 04:20 PM

Copper 2.0 mg/Kg 112 0.10 9/2/2008 04:20 PM

Lead 1.0 mg/Kg 1170 0.25 9/2/2008 04:20 PM

Molybdenum 1.0 mg/Kg 11.0 0.072 9/2/2008 04:20 PM

Nickel 1.0 mg/Kg 111 0.18 9/2/2008 04:20 PM

Selenium 1.0 mg/Kg 11.1 0.52 9/2/2008 04:20 PM

Silver 1.0 mg/Kg 1ND 0.097 9/2/2008 04:20 PM

Thallium 1.0 mg/Kg 1ND 0.25 9/2/2008 04:20 PM

Vanadium 1.0 mg/Kg 131 0.073 9/2/2008 04:20 PM

Zinc 1.0 mg/Kg 152 0.57 9/2/2008 04:20 PM

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

GRO 1.0 mg/Kg 1ND 0.19 8/28/2008 05:11 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1107 0 8/28/2008 05:11 AM

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 0.97 8/28/2008 05:11 AM

Ethylbenzene 5.0 µg/Kg 1ND 1.1 8/28/2008 05:11 AM

m,p-Xylene 10 µg/Kg 1ND 1.9 8/28/2008 05:11 AM

o-Xylene 5.0 µg/Kg 1ND 0.96 8/28/2008 05:11 AM

Toluene 5.0 µg/Kg 1ND 0.96 8/28/2008 05:11 AM

 Surr: Bromofluorobenzene (PID) 71-139 %REC 1102 0 8/28/2008 05:11 AM

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902D 48446QC Batch: PrepDate: 8/28/2008

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-4.5-5

Collection Date: 8/25/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-015

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: AMTRunID: AA5_080902D 48446QC Batch: PrepDate: 8/28/2008

Mercury 0.10 mg/Kg 1ND 0.038 9/2/2008 03:08 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:51 PM

1,1,1-Trichloroethane 5.0 µg/Kg 1ND 0.61 8/27/2008 07:51 PM

1,1,2,2-Tetrachloroethane 5.0 µg/Kg 1ND 1.4 8/27/2008 07:51 PM

1,1,2-Trichloroethane 5.0 µg/Kg 1ND 0.97 8/27/2008 07:51 PM

1,1-Dichloroethane 5.0 µg/Kg 1ND 0.69 8/27/2008 07:51 PM

1,1-Dichloroethene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:51 PM

1,1-Dichloropropene 5.0 µg/Kg 1ND 0.98 8/27/2008 07:51 PM

1,2,3-Trichlorobenzene 5.0 µg/Kg 1ND 2.4 8/27/2008 07:51 PM

1,2,3-Trichloropropane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:51 PM

1,2,4-Trichlorobenzene 5.0 µg/Kg 1ND 1.4 8/27/2008 07:51 PM

1,2,4-Trimethylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:51 PM

1,2-Dibromo-3-chloropropane 10 µg/Kg 1ND 3.0 8/27/2008 07:51 PM

1,2-Dibromoethane 5.0 µg/Kg 1ND 0.89 8/27/2008 07:51 PM

1,2-Dichlorobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:51 PM

1,2-Dichloroethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:51 PM

1,2-Dichloropropane 5.0 µg/Kg 1ND 0.77 8/27/2008 07:51 PM

1,3,5-Trimethylbenzene 5.0 µg/Kg 1ND 0.72 8/27/2008 07:51 PM

1,3-Dichlorobenzene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:51 PM

1,3-Dichloropropane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:51 PM

1,4-Dichlorobenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:51 PM

2,2-Dichloropropane 5.0 µg/Kg 1ND 0.62 8/27/2008 07:51 PM

2-Chlorotoluene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:51 PM

4-Chlorotoluene 5.0 µg/Kg 1ND 0.84 8/27/2008 07:51 PM

4-Isopropyltoluene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:51 PM

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:51 PM

Bromobenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:51 PM

Bromodichloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:51 PM

Bromoform 5.0 µg/Kg 1ND 0.69 8/27/2008 07:51 PM

Bromomethane 5.0 µg/Kg 1ND 2.7 8/27/2008 07:51 PM

Carbon tetrachloride 5.0 µg/Kg 1ND 0.73 8/27/2008 07:51 PM

Chlorobenzene 5.0 µg/Kg 1ND 0.93 8/27/2008 07:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-4.5-5

Collection Date: 8/25/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-015

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Chloroethane 5.0 µg/Kg 1ND 1.1 8/27/2008 07:51 PM

Chloroform 5.0 µg/Kg 1ND 1.0 8/27/2008 07:51 PM

Chloromethane 5.0 µg/Kg 1ND 0.81 8/27/2008 07:51 PM

cis-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:51 PM

cis-1,3-Dichloropropene 5.0 µg/Kg 1ND 0.76 8/27/2008 07:51 PM

Dibromochloromethane 5.0 µg/Kg 1ND 1.0 8/27/2008 07:51 PM

Dibromomethane 5.0 µg/Kg 1ND 1.2 8/27/2008 07:51 PM

Dichlorodifluoromethane 5.0 µg/Kg 1ND 0.85 8/27/2008 07:51 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:51 PM

Hexachlorobutadiene 5.0 µg/Kg 1ND 1.2 8/27/2008 07:51 PM

Isopropylbenzene 5.0 µg/Kg 1ND 0.80 8/27/2008 07:51 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 07:51 PM

Methylene chloride 5.0 µg/Kg 1ND 5.0 8/27/2008 07:51 PM

n-Butylbenzene 5.0 µg/Kg 1ND 0.78 8/27/2008 07:51 PM

n-Propylbenzene 5.0 µg/Kg 1ND 0.82 8/27/2008 07:51 PM

Naphthalene 5.0 µg/Kg 1ND 3.0 8/27/2008 07:51 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 07:51 PM

sec-Butylbenzene 5.0 µg/Kg 1ND 0.68 8/27/2008 07:51 PM

Styrene 5.0 µg/Kg 1ND 0.83 8/27/2008 07:51 PM

tert-Butylbenzene 5.0 µg/Kg 1ND 0.73 8/27/2008 07:51 PM

Tetrachloroethene 5.0 µg/Kg 1ND 0.89 8/27/2008 07:51 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 07:51 PM

trans-1,2-Dichloroethene 5.0 µg/Kg 1ND 0.95 8/27/2008 07:51 PM

Trichloroethene 5.0 µg/Kg 1ND 0.75 8/27/2008 07:51 PM

Trichlorofluoromethane 5.0 µg/Kg 1ND 0.79 8/27/2008 07:51 PM

Vinyl chloride 5.0 µg/Kg 1ND 0.85 8/27/2008 07:51 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1103 0 8/27/2008 07:51 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 188.9 0 8/27/2008 07:51 PM

 Surr: Dibromofluoromethane 70-130 %REC 1103 0 8/27/2008 07:51 PM

 Surr: Toluene-d8 70-130 %REC 193.4 0 8/27/2008 07:51 PM

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,2,4-Trichlorobenzene 1600 µg/Kg 5ND 340 9/4/2008 04:18 PM

1,2-Dichlorobenzene 1600 µg/Kg 5ND 210 9/4/2008 04:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-4.5-5

Collection Date: 8/25/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-015

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

1,3-Dichlorobenzene 1600 µg/Kg 5ND 270 9/4/2008 04:18 PM

1,4-Dichlorobenzene 1600 µg/Kg 5ND 230 9/4/2008 04:18 PM

2,4,5-Trichlorophenol 1600 µg/Kg 5ND 390 9/4/2008 04:18 PM

2,4,6-Trichlorophenol 1600 µg/Kg 5ND 350 9/4/2008 04:18 PM

2,4-Dichlorophenol 8200 µg/Kg 5ND 380 9/4/2008 04:18 PM

2,4-Dimethylphenol 1600 µg/Kg 5ND 260 9/4/2008 04:18 PM

2,4-Dinitrophenol 8200 µg/Kg 5ND 960 9/4/2008 04:18 PM

2,4-Dinitrotoluene 1600 µg/Kg 5ND 380 9/4/2008 04:18 PM

2,6-Dinitrotoluene 1600 µg/Kg 5ND 500 9/4/2008 04:18 PM

2-Chloronaphthalene 1600 µg/Kg 5ND 290 9/4/2008 04:18 PM

2-Chlorophenol 1600 µg/Kg 5ND 240 9/4/2008 04:18 PM

2-Methylnaphthalene 1600 µg/Kg 5ND 310 9/4/2008 04:18 PM

2-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 04:18 PM

2-Nitroaniline 8200 µg/Kg 5ND 450 9/4/2008 04:18 PM

2-Nitrophenol 1600 µg/Kg 5ND 440 9/4/2008 04:18 PM

3,3´-Dichlorobenzidine 3300 µg/Kg 5ND 1300 9/4/2008 04:18 PM

3-Nitroaniline 8200 µg/Kg 5ND 340 9/4/2008 04:18 PM

4,6-Dinitro-2-methylphenol 8200 µg/Kg 5ND 1000 9/4/2008 04:18 PM

4-Bromophenyl-phenylether 1600 µg/Kg 5ND 450 9/4/2008 04:18 PM

4-Chloro-3-methylphenol 3300 µg/Kg 5ND 300 9/4/2008 04:18 PM

4-Chloroaniline 3300 µg/Kg 5ND 870 9/4/2008 04:18 PM

4-Chlorophenyl-phenylether 1600 µg/Kg 5ND 320 9/4/2008 04:18 PM

4-Methylphenol 1600 µg/Kg 5ND 300 9/4/2008 04:18 PM

4-Nitroaniline 8200 µg/Kg 5ND 580 9/4/2008 04:18 PM

4-Nitrophenol 8200 µg/Kg 5ND 800 9/4/2008 04:18 PM

Acenaphthene 1600 µg/Kg 5ND 350 9/4/2008 04:18 PM

Acenaphthylene 1600 µg/Kg 5ND 360 9/4/2008 04:18 PM

Anthracene 1600 µg/Kg 5ND 270 9/4/2008 04:18 PM

Benzidine (M) 8200 µg/Kg 5ND 550 9/4/2008 04:18 PM

Benzo(a)anthracene 1600 µg/Kg 5ND 430 9/4/2008 04:18 PM

Benzo(a)pyrene 1600 µg/Kg 5ND 440 9/4/2008 04:18 PM

Benzo(b)fluoranthene 1600 µg/Kg 5ND 480 9/4/2008 04:18 PM

Benzo(g,h,i)perylene 1600 µg/Kg 5ND 380 9/4/2008 04:18 PM

Benzo(k)fluoranthene 1600 µg/Kg 5ND 520 9/4/2008 04:18 PM

Benzoic acid 8200 µg/Kg 5ND 780 9/4/2008 04:18 PM

Benzyl alcohol 3300 µg/Kg 5ND 290 9/4/2008 04:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-175N-4.5-5

Collection Date: 8/25/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-015

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: SMH

EPA 3550B

RunID: MS6_080903B 48506QC Batch: PrepDate: 9/2/2008

Bis(2-chloroethoxy)methane 1600 µg/Kg 5ND 360 9/4/2008 04:18 PM

Bis(2-chloroethyl)ether 1600 µg/Kg 5ND 230 9/4/2008 04:18 PM

Bis(2-chloroisopropyl)ether 1600 µg/Kg 5ND 320 9/4/2008 04:18 PM

Bis(2-ethylhexyl)phthalate 1600 µg/Kg 5ND 1300 9/4/2008 04:18 PM

Butylbenzylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 04:18 PM

Chrysene 1600 µg/Kg 5ND 390 9/4/2008 04:18 PM

Di-n-butylphthalate 1600 µg/Kg 5ND 320 9/4/2008 04:18 PM

Di-n-octylphthalate 1600 µg/Kg 5ND 1600 9/4/2008 04:18 PM

Dibenz(a,h)anthracene 1600 µg/Kg 5ND 380 9/4/2008 04:18 PM

Dibenzofuran 1600 µg/Kg 5ND 300 9/4/2008 04:18 PM

Diethylphthalate 1600 µg/Kg 5ND 510 9/4/2008 04:18 PM

Dimethylphthalate 1600 µg/Kg 5ND 370 9/4/2008 04:18 PM

Fluoranthene 1600 µg/Kg 5ND 410 9/4/2008 04:18 PM

Fluorene 1600 µg/Kg 5ND 280 9/4/2008 04:18 PM

Hexachlorobenzene 1600 µg/Kg 5ND 380 9/4/2008 04:18 PM

Hexachlorobutadiene 3300 µg/Kg 5ND 270 9/4/2008 04:18 PM

Hexachlorocyclopentadiene 3300 µg/Kg 5ND 780 9/4/2008 04:18 PM

Hexachloroethane 1600 µg/Kg 5ND 310 9/4/2008 04:18 PM

Indeno(1,2,3-cd)pyrene 1600 µg/Kg 5ND 370 9/4/2008 04:18 PM

Isophorone 1600 µg/Kg 5ND 310 9/4/2008 04:18 PM

N-Nitrosodi-n-propylamine 1600 µg/Kg 5ND 430 9/4/2008 04:18 PM

N-Nitrosodiphenylamine 1600 µg/Kg 5ND 380 9/4/2008 04:18 PM

Naphthalene 1600 µg/Kg 5ND 270 9/4/2008 04:18 PM

Nitrobenzene 1600 µg/Kg 5ND 350 9/4/2008 04:18 PM

Pentachlorophenol 8200 µg/Kg 5ND 630 9/4/2008 04:18 PM

Phenanthrene 1600 µg/Kg 5ND 330 9/4/2008 04:18 PM

Phenol 1600 µg/Kg 5ND 290 9/4/2008 04:18 PM

Pyrene 1600 µg/Kg 5ND 410 9/4/2008 04:18 PM

 Surr: 1,2-Dichlorobenzene-d4 40-97 %REC 570.4 0 9/4/2008 04:18 PM

 Surr: 2,4,6-Tribromophenol 31-148 %REC 565.8 0 9/4/2008 04:18 PM

 Surr: 2-Chlorophenol-d4 49-103 %REC 578.7 0 9/4/2008 04:18 PM

 Surr: 2-Fluorobiphenyl 55-102 %REC 586.2 0 9/4/2008 04:18 PM

 Surr: 2-Fluorophenol 45-105 %REC 580.9 0 9/4/2008 04:18 PM

 Surr: 4-Terphenyl-d14 52-124 %REC 5101 0 9/4/2008 04:18 PM

 Surr: Nitrobenzene-d5 48-109 %REC 588.2 0 9/4/2008 04:18 PM

 Surr: Phenol-d5 47-108 %REC 583.5 0 9/4/2008 04:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

77 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-180N-0-.5

Collection Date: 8/25/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-016

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 185 0.11 9/2/2008 11:25 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-181N-0-.5

Collection Date: 8/25/2008 2:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-017

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 180 0.11 9/2/2008 11:30 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-182N-0-.5

Collection Date: 8/25/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-018

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 1200 0.11 9/2/2008 11:33 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-182N-1-1.5

Collection Date: 8/25/2008 2:23:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-019

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 121 0.11 9/2/2008 11:37 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-184N-0-.5

Collection Date: 8/25/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-020

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 174 0.11 9/2/2008 11:41 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-186N-0-.5

Collection Date: 8/25/2008 3:03:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-021

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 17.9 0.11 9/2/2008 11:45 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: ER-1

Collection Date: 8/25/2008 3:25:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-023

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP8_080903B 48512QC Batch: PrepDate: 9/2/2008

Lead 0.25 mg/L 1ND 0.0046 9/3/2008 11:15 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-183N-0-.5

Collection Date: 8/26/2008 8:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-024

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 153 0.11 9/2/2008 11:49 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-184N-1-1.5

Collection Date: 8/26/2008 8:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-025

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 113 0.11 9/2/2008 11:53 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

86 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-184N-2-2.5

Collection Date: 8/26/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-026

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 17.0 0.11 9/2/2008 12:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-187N-0-.5

Collection Date: 8/26/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-027

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 18.8 0.11 9/2/2008 12:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-187N-1-1.5

Collection Date: 8/26/2008 9:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-028

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 16.3 0.11 9/2/2008 12:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-188N-0-0.5

Collection Date: 8/26/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-029

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1ND 10 9/5/2008 03:40 AM

 Surr: p-Terphenyl 62-133 %REC 187.6 0 9/5/2008 03:40 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 05:40 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1104 0 8/28/2008 05:40 AM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080827B K08VS402QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/27/2008 08:07 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/27/2008 08:07 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/27/2008 08:07 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/27/2008 08:07 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/27/2008 08:07 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/27/2008 08:07 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/27/2008 08:07 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/27/2008 08:07 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/27/2008 08:07 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/27/2008 08:07 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1105 0 8/27/2008 08:07 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 186.4 0 8/27/2008 08:07 PM

 Surr: Dibromofluoromethane 70-130 %REC 1106 0 8/27/2008 08:07 PM

 Surr: Toluene-d8 70-130 %REC 195.0 0 8/27/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-188N-2-2.5

Collection Date: 8/26/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-030

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1ND 10 9/5/2008 04:07 AM

 Surr: p-Terphenyl 62-133 %REC 190.5 0 9/5/2008 04:07 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 06:09 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1108 0 8/28/2008 06:09 AM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:13 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 01:13 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 01:13 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 01:13 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 01:13 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 01:13 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 01:13 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 01:13 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 01:13 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:13 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1114 0 8/28/2008 01:13 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 193.0 0 8/28/2008 01:13 PM

 Surr: Dibromofluoromethane 70-130 %REC 1105 0 8/28/2008 01:13 PM

 Surr: Toluene-d8 70-130 %REC 193.6 0 8/28/2008 01:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-188N-4.5-5

Collection Date: 8/26/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-031

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 100 mg/Kg 10ND 100 9/5/2008 07:46 AM

T/R Hydrocarbons: C10-C18 100 mg/Kg 10ND 100 9/5/2008 07:46 AM

T/R Hydrocarbons: C18-C28 100 mg/Kg 10610 100 9/5/2008 07:46 AM

T/R Hydrocarbons: C28-C36 100 mg/Kg 102100 100 9/5/2008 07:46 AM

T/R Hydrocarbons: C36-C40 100 mg/Kg 101600 100 9/5/2008 07:46 AM

T/R Hydrocarbons: C8-C40 Total 100 mg/Kg 104300 100 9/5/2008 07:46 AM

 Surr: p-Terphenyl SDO62-133 %REC 100 0 9/5/2008 07:46 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 06:39 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1100 0 8/28/2008 06:39 AM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:29 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 01:29 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 01:29 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 01:29 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 01:29 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 01:29 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 01:29 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 01:29 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 01:29 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:29 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 198.4 0 8/28/2008 01:29 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 177.8 0 8/28/2008 01:29 PM

 Surr: Dibromofluoromethane 70-130 %REC 199.6 0 8/28/2008 01:29 PM

 Surr: Toluene-d8 70-130 %REC 186.5 0 8/28/2008 01:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-189N-0-0.5

Collection Date: 8/26/2008 9:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-032

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 06:24 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 06:24 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 158 10 9/5/2008 06:24 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1210 10 9/5/2008 06:24 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1110 10 9/5/2008 06:24 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1370 10 9/5/2008 06:24 AM

 Surr: p-Terphenyl 62-133 %REC 191.5 0 9/5/2008 06:24 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 07:08 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 199.2 0 8/28/2008 07:08 AM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:45 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 01:45 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 01:45 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 01:45 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 01:45 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 01:45 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 01:45 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 01:45 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 01:45 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 01:45 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 198.4 0 8/28/2008 01:45 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 175.5 0 8/28/2008 01:45 PM

 Surr: Dibromofluoromethane 70-130 %REC 177.5 0 8/28/2008 01:45 PM

 Surr: Toluene-d8 70-130 %REC 187.0 0 8/28/2008 01:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-189N-2.0-2.5

Collection Date: 8/26/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-033

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1ND 10 9/5/2008 04:35 AM

 Surr: p-Terphenyl 62-133 %REC 185.3 0 9/5/2008 04:35 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080827B D08VS139QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 07:38 AM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1107 0 8/28/2008 07:38 AM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:10 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 02:10 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 02:10 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 02:10 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 02:10 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 02:10 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 02:10 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 02:10 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 02:10 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:10 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1107 0 8/28/2008 02:10 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 189.4 0 8/28/2008 02:10 PM

 Surr: Dibromofluoromethane 70-130 %REC 1106 0 8/28/2008 02:10 PM

 Surr: Toluene-d8 70-130 %REC 196.5 0 8/28/2008 02:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-189N-4.5-5

Collection Date: 8/26/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-034

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 05:02 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 05:02 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 05:02 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 128 10 9/5/2008 05:02 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 117 10 9/5/2008 05:02 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 144 10 9/5/2008 05:02 AM

 Surr: p-Terphenyl 62-133 %REC 190.4 0 9/5/2008 05:02 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 12:42 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1106 0 8/28/2008 12:42 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 12:40 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 12:40 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 12:40 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 12:40 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 12:40 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 12:40 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 12:40 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 12:40 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 12:40 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 12:40 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 192.4 0 8/28/2008 12:40 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 188.0 0 8/28/2008 12:40 PM

 Surr: Dibromofluoromethane 70-130 %REC 194.1 0 8/28/2008 12:40 PM

 Surr: Toluene-d8 70-130 %REC 191.0 0 8/28/2008 12:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-190N-0-0.5

Collection Date: 8/26/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-035

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 06:51 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 06:51 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 151 10 9/5/2008 06:51 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1260 10 9/5/2008 06:51 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1280 10 9/5/2008 06:51 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1600 10 9/5/2008 06:51 AM

 Surr: p-Terphenyl 62-133 %REC 185.2 0 9/5/2008 06:51 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 03:39 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1106 0 8/28/2008 03:39 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:26 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 02:26 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 02:26 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 02:26 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 02:26 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 02:26 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 02:26 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 02:26 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 02:26 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:26 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 194.2 0 8/28/2008 02:26 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 190.5 0 8/28/2008 02:26 PM

 Surr: Dibromofluoromethane 70-130 %REC 197.0 0 8/28/2008 02:26 PM

 Surr: Toluene-d8 70-130 %REC 193.8 0 8/28/2008 02:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-190N-2-2.5

Collection Date: 8/26/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-036

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 05:57 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 05:57 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 05:57 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 127 10 9/5/2008 05:57 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 122 10 9/5/2008 05:57 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 149 10 9/5/2008 05:57 AM

 Surr: p-Terphenyl 62-133 %REC 190.1 0 9/5/2008 05:57 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 04:08 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1103 0 8/28/2008 04:08 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:43 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 02:43 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 02:43 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 02:43 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 02:43 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 02:43 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 02:43 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 02:43 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 02:43 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:43 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1106 0 8/28/2008 02:43 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 191.1 0 8/28/2008 02:43 PM

 Surr: Dibromofluoromethane 70-130 %REC 1104 0 8/28/2008 02:43 PM

 Surr: Toluene-d8 70-130 %REC 195.9 0 8/28/2008 02:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-190N-4.5-5

Collection Date: 8/26/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-037

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 07:18 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 07:18 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1110 10 9/5/2008 07:18 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1320 10 9/5/2008 07:18 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1230 10 9/5/2008 07:18 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1660 10 9/5/2008 07:18 AM

 Surr: p-Terphenyl 62-133 %REC 194.8 0 9/5/2008 07:18 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 04:38 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1108 0 8/28/2008 04:38 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:59 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 02:59 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 02:59 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 02:59 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 02:59 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 02:59 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 02:59 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 02:59 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 02:59 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 02:59 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1108 0 8/28/2008 02:59 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 188.9 0 8/28/2008 02:59 PM

 Surr: Dibromofluoromethane 70-130 %REC 1106 0 8/28/2008 02:59 PM

 Surr: Toluene-d8 70-130 %REC 193.5 0 8/28/2008 02:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-191N-0-0.5

Collection Date: 8/26/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-038

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903E 48476QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/5/2008 05:29 AM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/5/2008 05:29 AM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/5/2008 05:29 AM

T/R Hydrocarbons: C28-C36 10 mg/Kg 121 10 9/5/2008 05:29 AM

T/R Hydrocarbons: C36-C40 10 mg/Kg 115 10 9/5/2008 05:29 AM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 137 10 9/5/2008 05:29 AM

 Surr: p-Terphenyl 62-133 %REC 191.7 0 9/5/2008 05:29 AM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 05:07 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1104 0 8/28/2008 05:07 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 03:15 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 03:15 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 03:15 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 03:15 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 03:15 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 03:15 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 03:15 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 03:15 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 03:15 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 03:15 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1109 0 8/28/2008 03:15 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 190.0 0 8/28/2008 03:15 PM

 Surr: Dibromofluoromethane 70-130 %REC 1107 0 8/28/2008 03:15 PM

 Surr: Toluene-d8 70-130 %REC 194.7 0 8/28/2008 03:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-191N-2-2.5

Collection Date: 8/26/2008 11:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-039

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903A 48475QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/4/2008 07:24 PM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/4/2008 07:24 PM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/4/2008 07:24 PM

T/R Hydrocarbons: C28-C36 10 mg/Kg 128 10 9/4/2008 07:24 PM

T/R Hydrocarbons: C36-C40 10 mg/Kg 120 10 9/4/2008 07:24 PM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 148 10 9/4/2008 07:24 PM

 Surr: p-Terphenyl 62-133 %REC 196.0 0 9/4/2008 07:24 PM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 08:04 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1101 0 8/28/2008 08:04 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080828A K08VS403QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/28/2008 03:32 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/28/2008 03:32 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/28/2008 03:32 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/28/2008 03:32 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/28/2008 03:32 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/28/2008 03:32 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/28/2008 03:32 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/28/2008 03:32 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/28/2008 03:32 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/28/2008 03:32 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1114 0 8/28/2008 03:32 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 184.7 0 8/28/2008 03:32 PM

 Surr: Dibromofluoromethane 70-130 %REC 1103 0 8/28/2008 03:32 PM

 Surr: Toluene-d8 70-130 %REC 195.1 0 8/28/2008 03:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-191N-4.5-5

Collection Date: 8/26/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-040

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903A 48475QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/4/2008 06:56 PM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/4/2008 06:56 PM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/4/2008 06:56 PM

T/R Hydrocarbons: C28-C36 10 mg/Kg 110 10 9/4/2008 06:56 PM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1ND 10 9/4/2008 06:56 PM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 110 10 9/4/2008 06:56 PM

 Surr: p-Terphenyl 62-133 %REC 1102 0 9/4/2008 06:56 PM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 08:34 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1109 0 8/28/2008 08:34 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080829A K08VS404QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/29/2008 12:57 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/29/2008 12:57 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/29/2008 12:57 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/29/2008 12:57 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/29/2008 12:57 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/29/2008 12:57 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/29/2008 12:57 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/29/2008 12:57 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/29/2008 12:57 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/29/2008 12:57 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1119 0 8/29/2008 12:57 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 192.5 0 8/29/2008 12:57 PM

 Surr: Dibromofluoromethane 70-130 %REC 1112 0 8/29/2008 12:57 PM

 Surr: Toluene-d8 70-130 %REC 195.8 0 8/29/2008 12:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-192N-0-.5

Collection Date: 8/26/2008 11:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-041

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903A 48475QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/4/2008 08:48 PM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/4/2008 08:48 PM

T/R Hydrocarbons: C18-C28 10 mg/Kg 151 10 9/4/2008 08:48 PM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1220 10 9/4/2008 08:48 PM

T/R Hydrocarbons: C36-C40 10 mg/Kg 1170 10 9/4/2008 08:48 PM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1440 10 9/4/2008 08:48 PM

 Surr: p-Terphenyl 62-133 %REC 1102 0 9/4/2008 08:48 PM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 09:03 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1101 0 8/28/2008 09:03 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080829A K08VS404QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/29/2008 01:14 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/29/2008 01:14 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/29/2008 01:14 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/29/2008 01:14 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/29/2008 01:14 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/29/2008 01:14 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/29/2008 01:14 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/29/2008 01:14 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/29/2008 01:14 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/29/2008 01:14 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1107 0 8/29/2008 01:14 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 186.7 0 8/29/2008 01:14 PM

 Surr: Dibromofluoromethane 70-130 %REC 1105 0 8/29/2008 01:14 PM

 Surr: Toluene-d8 70-130 %REC 194.9 0 8/29/2008 01:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

102 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-192N-2-2.5

Collection Date: 8/26/2008 11:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-042

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903A 48475QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/4/2008 06:28 PM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/4/2008 06:28 PM

T/R Hydrocarbons: C18-C28 10 mg/Kg 1ND 10 9/4/2008 06:28 PM

T/R Hydrocarbons: C28-C36 10 mg/Kg 113 10 9/4/2008 06:28 PM

T/R Hydrocarbons: C36-C40 10 mg/Kg 110 10 9/4/2008 06:28 PM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 123 10 9/4/2008 06:28 PM

 Surr: p-Terphenyl 62-133 %REC 193.6 0 9/4/2008 06:28 PM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 09:33 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1105 0 8/28/2008 09:33 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080829A K08VS404QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/29/2008 01:31 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/29/2008 01:31 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/29/2008 01:31 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/29/2008 01:31 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/29/2008 01:31 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/29/2008 01:31 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/29/2008 01:31 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/29/2008 01:31 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/29/2008 01:31 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/29/2008 01:31 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1111 0 8/29/2008 01:31 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 188.2 0 8/29/2008 01:31 PM

 Surr: Dibromofluoromethane 70-130 %REC 1109 0 8/29/2008 01:31 PM

 Surr: Toluene-d8 70-130 %REC 197.1 0 8/29/2008 01:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-192N-4.5-5

Collection Date: 8/26/2008 11:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-043

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC8_BACK_080903A 48475QC Batch: PrepDate: 8/29/2008

T/R Hydrocarbons: C8-C10 10 mg/Kg 1ND 10 9/4/2008 08:20 PM

T/R Hydrocarbons: C10-C18 10 mg/Kg 1ND 10 9/4/2008 08:20 PM

T/R Hydrocarbons: C18-C28 10 mg/Kg 133 10 9/4/2008 08:20 PM

T/R Hydrocarbons: C28-C36 10 mg/Kg 1140 10 9/4/2008 08:20 PM

T/R Hydrocarbons: C36-C40 10 mg/Kg 189 10 9/4/2008 08:20 PM

T/R Hydrocarbons: C8-C40 Total 10 mg/Kg 1260 10 9/4/2008 08:20 PM

 Surr: p-Terphenyl 62-133 %REC 197.1 0 9/4/2008 08:20 PM

HYDROCARBON CHAIN IDENTIFICATION
EPA 8015B

Analyst: KHNRunID: GC1_080828A D08VS140QC Batch: PrepDate:

T/R Hydrocarbons: C5-C12 1.0 mg/Kg 1ND 0.19 8/28/2008 10:02 PM

 Surr: Bromofluorobenzene (FID) 42-142 %REC 1104 0 8/28/2008 10:02 PM

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: CBBRunID: MS4_080829A K08VS404QC Batch: PrepDate:

Benzene 5.0 µg/Kg 1ND 1.0 8/29/2008 12:24 PM

Di-isopropyl ether 5.0 µg/Kg 1ND 0.77 8/29/2008 12:24 PM

Ethyl Tert-butyl ether 5.0 µg/Kg 1ND 0.94 8/29/2008 12:24 PM

Ethylbenzene 5.0 µg/Kg 1ND 0.83 8/29/2008 12:24 PM

m,p-Xylene 10 µg/Kg 1ND 1.6 8/29/2008 12:24 PM

MTBE 5.0 µg/Kg 1ND 1.0 8/29/2008 12:24 PM

o-Xylene 5.0 µg/Kg 1ND 0.81 8/29/2008 12:24 PM

Tert-amyl methyl ether 5.0 µg/Kg 1ND 1.0 8/29/2008 12:24 PM

Tert-Butanol 100 µg/Kg 1ND 17 8/29/2008 12:24 PM

Toluene 5.0 µg/Kg 1ND 1.0 8/29/2008 12:24 PM

 Surr: 1,2-Dichloroethane-d4 70-130 %REC 1109 0 8/29/2008 12:24 PM

 Surr: 4-Bromofluorobenzene 70-130 %REC 196.6 0 8/29/2008 12:24 PM

 Surr: Dibromofluoromethane 70-130 %REC 1106 0 8/29/2008 12:24 PM

 Surr: Toluene-d8 70-130 %REC 196.7 0 8/29/2008 12:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-234N-0-.5

Collection Date: 8/26/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-044

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 116 0.11 9/2/2008 12:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-234NA-0-.5

Collection Date: 8/26/2008 1:33:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-045

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 117 0.11 9/2/2008 12:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-235N-0-.5

Collection Date: 8/26/2008 1:37:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-046

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 112 0.11 9/2/2008 12:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-236N-0-.5

Collection Date: 8/26/2008 1:42:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-047

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 18.7 0.11 9/2/2008 12:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-250N-0-.5

Collection Date: 8/26/2008 1:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-048

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 183 0.11 9/2/2008 12:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-193N-0-.5

Collection Date: 8/26/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-049

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 132 0.11 9/2/2008 12:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-194N-0-.5

Collection Date: 8/26/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-050

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 118 0.11 9/2/2008 01:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-185N-0-.5

Collection Date: 8/25/2008 2:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100642

Lab ID: 100642-051

Advanced Technology Laboratories Print Date: 08-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080902A 48462QC Batch: PrepDate: 8/29/2008

Lead 5.0 mg/Kg 1ND 0.11 9/2/2008 01:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

08-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48448

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98997

SeqNo: 1532500

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND

Arsenic 1.0ND

Barium 1.00.193

Beryllium 1.0ND

Cadmium 1.00.021

Chromium 1.00.101

Cobalt 1.00.027

Copper 2.0ND

Lead 1.00.125

Molybdenum 1.00.095

Nickel 1.00.079

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.00.089

Zinc 1.00.441

Sample ID: LCS-48448

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98997

SeqNo: 1532501

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 103 80 1202.0 051.727

Arsenic 50.00 111 80 1201.0 055.422

Barium 50.00 106 80 1201.0 0.193153.057

Beryllium 50.00 104 80 1201.0 051.970

Cadmium 50.00 108 80 1201.0 0.0212953.932

Chromium 50.00 105 80 1201.0 0.100752.418

Cobalt 50.00 108 80 1201.0 0.0268953.819

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-48448

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98997

SeqNo: 1532501

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 99.4 80 1202.0 049.725

Lead 50.00 108 80 1201.0 0.125054.243

Molybdenum 50.00 106 80 1201.0 0.0950652.943

Nickel 50.00 105 80 1201.0 0.0790452.410

Selenium 50.00 110 80 1201.0 054.816

Silver 50.00 99.0 80 1201.0 049.503

Thallium 50.00 96.5 80 1201.0 048.267

Vanadium 50.00 104 80 1201.0 0.0885351.846

Zinc 50.00 109 80 1201.0 0.440754.761

Sample ID: 100642-010A-DUP

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-0-0.5

RunNo: 98997

SeqNo: 1532512

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0 0ND

Arsenic 201.0 5.347 8.574.907

Barium 201.0 114.6 7.74106.065

Beryllium 201.0 0 0ND

Cadmium 201.0 0.6051 00.528

Chromium 201.0 20.61 2.9421.225

Cobalt 201.0 8.164 7.818.828

Copper 202.0 19.95 0.24119.900

Lead 20 R1.0 17.29 34.312.226

Molybdenum 201.0 0.9457 00.801

Nickel 201.0 16.34 2.8416.812

Selenium 20 R1.0 1.911 33.11.368

Silver 201.0 0 0ND

Thallium 201.0 0 00.304

Vanadium 201.0 44.65 0.71344.967

Zinc 201.0 61.87 0.62162.259

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100642-010A-MS

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-0-0.5

RunNo: 98997

SeqNo: 1532513

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 60.0 24 1092.0 074.963

Arsenic 125.0 81.1 52 1061.0 5.347106.682

Barium 125.0 72.7 31 1291.0 114.6205.497

Beryllium 125.0 77.8 55 1101.0 097.218

Cadmium 125.0 77.0 51 1101.0 0.605196.869

Chromium 125.0 74.5 50 1141.0 20.61113.712

Cobalt 125.0 78.6 51 1091.0 8.164106.420

Copper 125.0 83.4 55 1222.0 19.95124.193

Lead 125.0 73.5 45 1101.0 17.29109.192

Molybdenum 125.0 78.2 52 1091.0 0.945798.660

Nickel 125.0 78.5 47 1111.0 16.34114.449

Selenium 125.0 78.7 48 1081.0 1.911100.236

Silver 125.0 78.5 55 1101.0 098.064

Thallium 125.0 69.8 43 1051.0 087.261

Vanadium 125.0 79.9 54 1151.0 44.65144.564

Zinc 125.0 79.2 39 1201.0 61.87160.845

Sample ID: 100642-010A-MSD

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-0-0.5

RunNo: 98997

SeqNo: 1532514

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 60.1 24 109 202.0 0 74.96 0.26075.159

Arsenic 125.0 78.7 52 106 201.0 5.347 106.7 2.77103.772

Barium 125.0 76.4 31 129 201.0 114.6 205.5 2.23210.140

Beryllium 125.0 76.6 55 110 201.0 0 97.22 1.5195.763

Cadmium 125.0 76.1 51 110 201.0 0.6051 96.87 1.2295.692

Chromium 125.0 75.1 50 114 201.0 20.61 113.7 0.712114.525

Cobalt 125.0 77.0 51 109 201.0 8.164 106.4 1.96104.355

Copper 125.0 83.4 55 122 202.0 19.95 124.2 0.0384124.145

Lead 125.0 72.5 45 110 201.0 17.29 109.2 1.22107.868

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100642-010A-MSD

Batch ID: 48448 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-0-0.5

RunNo: 98997

SeqNo: 1532514

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 76.6 52 109 201.0 0.9457 98.66 2.0796.638

Nickel 125.0 77.2 47 111 201.0 16.34 114.4 1.45112.797

Selenium 125.0 76.5 48 108 201.0 1.911 100.2 2.7697.504

Silver 125.0 77.6 55 110 201.0 0 98.06 1.1596.946

Thallium 125.0 68.6 43 105 201.0 0 87.26 1.6885.809

Vanadium 125.0 80.8 54 115 201.0 44.65 144.6 0.720145.609

Zinc 125.0 77.8 39 120 201.0 61.87 160.8 1.09159.102

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48450

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98972

SeqNo: 1532632

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND

Arsenic 1.0ND

Barium 1.00.145

Beryllium 1.0ND

Cadmium 1.00.031

Chromium 1.0ND

Cobalt 1.00.037

Copper 2.0ND

Lead 1.00.272

Molybdenum 1.0ND

Nickel 1.00.041

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.00.072

Zinc 1.0ND

Sample ID: 100642-011A-DUP

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98972

SeqNo: 1532635

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 202.0 0.3726 00.526

Arsenic 201.0 3.665 0.5763.686

Barium 201.0 66.84 2.4465.225

Beryllium 201.0 0 0ND

Cadmium 201.0 0.6652 00.477

Chromium 201.0 8.650 5.469.135

Cobalt 201.0 4.037 7.923.729

Copper 202.0 15.91 13.513.901

Lead 201.0 432.4 18.6521.067

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100642-011A-DUP

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98972

SeqNo: 1532635

DUPSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 201.0 0.7998 00.591

Nickel 201.0 8.297 3.488.592

Selenium 201.0 1.036 00.826

Silver 201.0 0 0ND

Thallium 201.0 0 0ND

Vanadium 201.0 17.48 4.9018.360

Zinc 201.0 72.90 0.82672.298

Sample ID: 100642-011A-MS

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98972

SeqNo: 1532636

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 78.7 24 1092.0 0.372698.704

Arsenic 125.0 87.7 52 1061.0 3.665113.230

Barium 125.0 84.9 31 1291.0 66.84172.917

Beryllium 125.0 84.9 55 1101.0 0106.141

Cadmium 125.0 85.3 51 1101.0 0.6652107.270

Chromium 125.0 81.6 50 1141.0 8.650110.626

Cobalt 125.0 84.8 51 1091.0 4.037110.006

Copper 125.0 85.9 55 1222.0 15.91123.255

Lead 125.0 137 45 110 S1.0 432.4603.238

Molybdenum 125.0 86.1 52 1091.0 0.7998108.385

Nickel 125.0 85.7 47 1111.0 8.297115.407

Selenium 125.0 87.1 48 1081.0 1.036109.931

Silver 125.0 82.5 55 1101.0 0103.089

Thallium 125.0 78.4 43 1051.0 097.947

Vanadium 125.0 85.9 54 1151.0 17.48124.806

Zinc 125.0 85.1 39 1201.0 72.90179.211

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100642-011A-MSD

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98972

SeqNo: 1532637

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 80.2 24 109 202.0 0.3726 98.70 1.98100.679

Arsenic 125.0 88.9 52 106 201.0 3.665 113.2 1.40114.826

Barium 125.0 92.7 31 129 201.0 66.84 172.9 5.54182.774

Beryllium 125.0 86.7 55 110 201.0 0 106.1 2.05108.336

Cadmium 125.0 87.2 51 110 201.0 0.6652 107.3 2.26109.725

Chromium 125.0 83.6 50 114 201.0 8.650 110.6 2.25113.140

Cobalt 125.0 87.1 51 109 201.0 4.037 110.0 2.64112.947

Copper 125.0 90.9 55 122 202.0 15.91 123.3 4.92129.478

Lead 125.0 140 45 110 20 S1.0 432.4 603.2 0.712607.549

Molybdenum 125.0 87.2 52 109 201.0 0.7998 108.4 1.27109.774

Nickel 125.0 88.4 47 111 201.0 8.297 115.4 2.86118.750

Selenium 125.0 87.7 48 108 201.0 1.036 109.9 0.637110.634

Silver 125.0 84.7 55 110 201.0 0 103.1 2.72105.927

Thallium 125.0 79.3 43 105 201.0 0 97.95 1.2599.182

Vanadium 125.0 90.1 54 115 201.0 17.48 124.8 4.20130.155

Zinc 125.0 91.8 39 120 201.0 72.90 179.2 4.63187.702

Sample ID: LCS-48450

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98972

SeqNo: 1532643

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 99.7 80 1202.0 049.849

Arsenic 50.00 107 80 1201.0 053.459

Barium 50.00 102 80 1201.0 0.144951.045

Beryllium 50.00 100 80 1201.0 050.197

Cadmium 50.00 104 80 1201.0 0.0306551.963

Chromium 50.00 101 80 1201.0 050.285

Cobalt 50.00 104 80 1201.0 0.0365651.789

Copper 50.00 94.6 80 1202.0 047.286

Lead 50.00 109 80 1201.0 0.271655.014

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-48450

Batch ID: 48450 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98972

SeqNo: 1532643

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 102 80 1201.0 050.804

Nickel 50.00 101 80 1201.0 0.0411950.680

Selenium 50.00 106 80 1201.0 053.240

Silver 50.00 93.8 80 1201.0 046.916

Thallium 50.00 93.9 80 1201.0 046.945

Vanadium 50.00 99.2 80 1201.0 0.0718449.681

Zinc 50.00 105 80 1201.0 052.699

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48462A

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98988

SeqNo: 1532420

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48462

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98988

SeqNo: 1532421

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 110 80 1205.0 0275.024

Sample ID: 100642-027A-DUP

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-187N-0-.5

RunNo: 98988

SeqNo: 1532432

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 8.802 5.158.360

Sample ID: 100642-027A-MS

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-187N-0-.5

RunNo: 98988

SeqNo: 1532433

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.5 45 1105.0 8.802192.654

Sample ID: MB-48462B

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98988

SeqNo: 1532434

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100642-051A-DUP

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-185N-0-.5

RunNo: 98988

SeqNo: 1532444

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.885 04.190

Sample ID: 100642-051A-MS

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-185N-0-.5

RunNo: 98988

SeqNo: 1532445

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.3 45 1105.0 3.885239.617

Sample ID: 100642-051A-MSD

Batch ID: 48462 TestNo: EPA 6010B Analysis Date: 9/2/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-185N-0-.5

RunNo: 98988

SeqNo: 1532446

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 76.3 45 110 20 R5.0 3.885 239.6 20.7194.744

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: LCS-48512

Batch ID: 48512 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99032

SeqNo: 1533023

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 100 85 1150.25 01.002

Sample ID: 100760-002A-MS

Batch ID: 48512 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99032

SeqNo: 1533026

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.4 71 1180.25 02.334

Sample ID: 100760-002A-MSD

Batch ID: 48512 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99032

SeqNo: 1533027

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 93.7 71 118 200.25 0 2.334 0.3662.343

Sample ID: MB-48512

Batch ID: 48512 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99032

SeqNo: 1533029

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-48444

Batch ID: 48444 TestNo: EPA 7471A Analysis Date: 8/29/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98962

SeqNo: 1531997

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-48444

Batch ID: 48444 TestNo: EPA 7471A Analysis Date: 8/29/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98962

SeqNo: 1531998

LCSSampType: TestCode: 7471_S

Mercury 0.8300 108 80 1200.10 00.898

Sample ID: 100602-011A-MS

Batch ID: 48444 TestNo: EPA 7471A Analysis Date: 8/29/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98962

SeqNo: 1531999

MSSampType: TestCode: 7471_S

Mercury 0.8300 80.9 70 1300.10 0.023330.695

Sample ID: 100602-011A-MSD

Batch ID: 48444 TestNo: EPA 7471A Analysis Date: 8/29/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98962

SeqNo: 1532000

MSDSampType: TestCode: 7471_S

Mercury 0.8300 91.2 70 130 200.10 0.02333 0.6948 11.60.780

Sample ID: 100602-011A-DUP

Batch ID: 48444 TestNo: EPA 7471A Analysis Date: 8/29/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98962

SeqNo: 1532002

DUPSampType: TestCode: 7471_S

Mercury 200.10 0.02333 00.036

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-48445

Batch ID: 48445 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98995

SeqNo: 1532466

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-48445

Batch ID: 48445 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98995

SeqNo: 1532467

LCSSampType: TestCode: 7471_S

Mercury 0.8300 109 80 1200.10 00.903

Sample ID: 100642-013A-MS

Batch ID: 48445 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98995

SeqNo: 1532468

MSSampType: TestCode: 7471_S

Mercury 0.8300 106 70 1300.10 00.880

Sample ID: 100642-013A-MSD

Batch ID: 48445 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98995

SeqNo: 1532469

MSDSampType: TestCode: 7471_S

Mercury 0.8300 104 70 130 200.10 0 0.8796 2.230.860

Sample ID: 100642-013A-DUP

Batch ID: 48445 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98995

SeqNo: 1532471

DUPSampType: TestCode: 7471_S

Mercury 200.10 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-48446

Batch ID: 48446 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99002

SeqNo: 1532557

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-48446

Batch ID: 48446 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99002

SeqNo: 1532558

LCSSampType: TestCode: 7471_S

Mercury 0.8300 97.1 80 1200.10 00.806

Sample ID: 100642-015A-MS

Batch ID: 48446 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-4.5-5

RunNo: 99002

SeqNo: 1532559

MSSampType: TestCode: 7471_S

Mercury 0.8300 102 70 1300.10 00.844

Sample ID: 100642-015A-MSD

Batch ID: 48446 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-4.5-5

RunNo: 99002

SeqNo: 1532560

MSDSampType: TestCode: 7471_S

Mercury 0.8300 100 70 130 200.10 0 0.8439 1.680.830

Sample ID: 100642-015A-DUP

Batch ID: 48446 TestNo: EPA 7471A Analysis Date: 9/2/2008

Prep Date: 8/28/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-4.5-5

RunNo: 99002

SeqNo: 1532562

DUPSampType: TestCode: 7471_S

Mercury 200.10 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: D080827MB1

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98870

SeqNo: 1530283

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 104 42 142103.585

Sample ID: 100646-001AMS

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98870

SeqNo: 1530285

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 88.6 33 1201.0 04.429

 Surr: Bromofluorobenzene (FID) 100.0 111 42 142111.499

Sample ID: 100646-001AMSD

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98870

SeqNo: 1530286

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 87.3 33 120 201.0 0 4.429 1.504.363

 Surr: Bromofluorobenzene (FID) 100.0 112 42 142 200111.673

Sample ID: D080827LCS1

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98870

SeqNo: 1530294

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 97.0 74 1081.0 04.848

 Surr: Bromofluorobenzene (FID) 100.0 111 42 142110.517

Sample ID: 100642-001ADUP

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98870

SeqNo: 1530297

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 100642-001ADUP

Batch ID: D08VS138 TestNo: EPA 8015B(M Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98870

SeqNo: 1530297

DUPSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 104 42 142 00103.892

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: D080827MB2

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98888

SeqNo: 1530657

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 102 42 142102.039

Sample ID: 100642-013ADUP

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530659

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

 Surr: Bromofluorobenzene (FID) 100.0 109 42 142 00108.729

Sample ID: 100642-013AMS

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530660

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 73.1 33 1201.0 03.655

 Surr: Bromofluorobenzene (FID) 100.0 109 42 142108.594

Sample ID: 100642-013AMSD

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530661

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 86.5 33 120 201.0 0 3.655 16.84.326

 Surr: Bromofluorobenzene (FID) 100.0 112 42 142 200111.617

Sample ID: D080827LCS3

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98888

SeqNo: 1530672

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 92.6 74 1081.0 04.632

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: D080827LCS3

Batch ID: D08VS139 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98888

SeqNo: 1530672

LCSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 107 42 142107.124

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: D080828MB1

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98917

SeqNo: 1531189

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 102 42 142101.503

Sample ID: 100642-034ADUP

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531191

DUPSampType: TestCode: 8015_S_GAS

GRO 201.0 0 0ND

 Surr: Bromofluorobenzene (FID) 100.0 108 42 142 00107.634

Sample ID: 100642-034AMS

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531192

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 75.4 33 1201.0 03.772

 Surr: Bromofluorobenzene (FID) 100.0 107 42 142107.173

Sample ID: 100642-034AMSD

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531193

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 74.2 33 120 201.0 0 3.772 1.663.710

 Surr: Bromofluorobenzene (FID) 100.0 108 42 142 200107.667

Sample ID: D080828LCS1

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98917

SeqNo: 1531199

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 94.8 74 1081.0 04.742

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: D080828LCS1

Batch ID: D08VS140 TestNo: EPA 8015B(M Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98917

SeqNo: 1531199

LCSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 111 42 142110.559

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: D080827MB1

Batch ID: D08VS138 TestNo: EPA 8021B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98870

SeqNo: 1530326

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 100 71 139100.011

Sample ID: 100646-001AMS

Batch ID: D08VS138 TestNo: EPA 8021B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98870

SeqNo: 1530328

MSSampType: TestCode: 8021_S_BTE

Benzene 35.75 98.0 39 1135.0 035.043

Ethylbenzene 49.65 106 38 1125.0 052.384

m,p-Xylene 199.6 90.4 42 11010 0180.438

o-Xylene 78.40 92.9 35 1005.0 072.830

Toluene 172.2 104 50 1105.0 0179.669

 Surr: Bromofluorobenzene (PID) 100.0 119 71 139118.734

Sample ID: 100646-001AMSD

Batch ID: D08VS138 TestNo: EPA 8021B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98870

SeqNo: 1530329

MSDSampType: TestCode: 8021_S_BTE

Benzene 35.75 96.5 39 113 205.0 0 35.04 1.5334.512

Ethylbenzene 49.65 104 38 112 205.0 0 52.38 1.4851.613

m,p-Xylene 199.6 88.6 42 110 2010 0 180.4 2.07176.741

o-Xylene 78.40 91.8 35 100 205.0 0 72.83 1.2271.949

Toluene 172.2 101 50 110 205.0 0 179.7 3.17174.062

 Surr: Bromofluorobenzene (PID) 100.0 119 71 139 200119.217

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: D080827LCS2

Batch ID: D08VS138 TestNo: EPA 8021B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98870

SeqNo: 1530338

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.8 81 1155.0 098.754

Ethylbenzene 100.0 100 82 1165.0 0100.249

m,p-Xylene 200.0 99.7 83 12010 0199.495

o-Xylene 100.0 101 84 1205.0 0100.918

Toluene 100.0 99.0 82 1185.0 099.037

 Surr: Bromofluorobenzene (PID) 100.0 104 71 139103.581

Sample ID: 100642-001ADUP

Batch ID: D08VS138 TestNo: EPA 8021B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98870

SeqNo: 1530340

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 101 71 139 200100.702

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: D080827MB2

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98888

SeqNo: 1530732

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 99.2 71 13999.238

Sample ID: 100642-013ADUP

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530734

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 102 71 139 200101.949

Sample ID: 100642-013AMS

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530735

MSSampType: TestCode: 8021_S_BTE

Benzene 35.75 76.1 39 1135.0 027.222

Ethylbenzene 49.65 80.7 38 1125.0 040.047

m,p-Xylene 199.6 67.6 42 11010 0134.804

Methyl tert-butyl ether 578.9 68.2 51 1315.0 0394.960

o-Xylene 78.40 68.6 35 1005.0 053.760

Toluene 172.2 80.2 50 1105.0 0138.126

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 100642-013AMS

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530735

MSSampType: TestCode: 8021_S_BTE

Xylenes, Total 278.0 67.8 70 130 S15 0188.564

 Surr: Bromofluorobenzene (PID) 100.0 113 71 139112.721

Sample ID: 100642-013AMSD

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530736

MSDSampType: TestCode: 8021_S_BTE

Benzene 35.75 89.8 39 113 205.0 0 27.22 16.432.093

Ethylbenzene 49.65 96.5 38 112 205.0 0 40.05 17.947.921

m,p-Xylene 199.6 79.9 42 110 2010 0 134.8 16.8159.479

Methyl tert-butyl ether 578.9 77.9 51 131 205.0 0 395.0 13.3451.152

o-Xylene 78.40 82.7 35 100 205.0 0 53.76 18.764.825

Toluene 172.2 93.6 50 110 205.0 0 138.1 15.5161.287

Xylenes, Total 278.0 80.7 70 130 2015 0 188.6 17.3224.304

 Surr: Bromofluorobenzene (PID) 100.0 118 71 139 200117.734

Sample ID: D080827LCS4

Batch ID: D08VS139 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98888

SeqNo: 1530748

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 100 81 1155.0 0100.419

Ethylbenzene 100.0 101 82 1165.0 0101.499

m,p-Xylene 200.0 99.6 83 12010 0199.256

o-Xylene 100.0 101 84 1205.0 0101.248

Toluene 100.0 101 82 1185.0 0100.879

 Surr: Bromofluorobenzene (PID) 100.0 104 71 139104.006

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: D080828MB1

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98917

SeqNo: 1531208

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 97.7 71 13997.661

Sample ID: 100642-034ADUP

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531210

DUPSampType: TestCode: 8021_S_BTE

Benzene 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methyl tert-butyl ether 205.0 0 0ND

o-Xylene 205.0 0 0ND

Toluene 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: Bromofluorobenzene (PID) 100.0 105 71 139 200104.615

Sample ID: 100642-034AMS

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531211

MSSampType: TestCode: 8021_S_BTE

Benzene 35.75 79.5 39 1135.0 028.437

Ethylbenzene 49.65 74.7 38 1125.0 037.088

m,p-Xylene 199.6 62.6 42 11010 0124.876

Methyl tert-butyl ether 578.9 73.7 51 1315.0 0426.410

o-Xylene 78.40 63.3 35 1005.0 049.599

Toluene 172.2 78.5 50 1105.0 0135.278

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 100642-034AMS

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531211

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 114 71 139113.864

Sample ID: 100642-034AMSD

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531212

MSDSampType: TestCode: 8021_S_BTE

Benzene 35.75 81.3 39 113 205.0 0 28.44 2.1829.065

Ethylbenzene 49.65 74.5 38 112 205.0 0 37.09 0.21637.008

m,p-Xylene 199.6 63.3 42 110 2010 0 124.9 1.21126.402

Methyl tert-butyl ether 578.9 73.0 51 131 205.0 0 426.4 0.953422.364

o-Xylene 78.40 63.1 35 100 205.0 0 49.60 0.24449.478

Toluene 172.2 80.6 50 110 205.0 0 135.3 2.55138.773

 Surr: Bromofluorobenzene (PID) 100.0 112 71 139 200112.124

Sample ID: D080828LCS2

Batch ID: D08VS140 TestNo: EPA 8021B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98917

SeqNo: 1531214

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 99.1 81 1155.0 099.103

Ethylbenzene 100.0 101 82 1165.0 0100.886

m,p-Xylene 200.0 100 83 12010 0200.309

o-Xylene 100.0 101 84 1205.0 0100.804

Toluene 100.0 98.2 82 1185.0 098.226

 Surr: Bromofluorobenzene (PID) 100.0 102 71 139101.582

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827LCS1

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98863

SeqNo: 1530074

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 90.9 70 1305.0 045.470

Benzene 100.0 87.1 70 1305.0 087.060

Chlorobenzene 50.00 94.8 70 1305.0 047.380

MTBE 50.00 81.8 70 1305.0 040.880

Toluene 100.0 90.8 70 1305.0 090.780

Trichloroethene 50.00 90.5 70 1305.0 045.250

 Surr: 1,2-Dichloroethane-d4 50.00 96.7 70 13048.350

 Surr: 4-Bromofluorobenzene 50.00 96.2 70 13048.090

 Surr: Dibromofluoromethane 50.00 99.4 70 13049.690

 Surr: Toluene-d8 50.00 95.4 70 13047.720

Sample ID: K080827MB2MS

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98863

SeqNo: 1530075

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 89.5 70 1305.0 044.730

Benzene 100.0 89.1 70 1305.0 089.120

Chlorobenzene 50.00 97.4 70 1305.0 048.720

MTBE 50.00 79.4 70 1305.0 039.710

Toluene 100.0 92.9 70 1305.0 092.890

Trichloroethene 50.00 92.2 70 1305.0 046.100

 Surr: 1,2-Dichloroethane-d4 50.00 93.8 70 13046.880

 Surr: 4-Bromofluorobenzene 50.00 96.8 70 13048.420

 Surr: Dibromofluoromethane 50.00 98.8 70 13049.400

 Surr: Toluene-d8 50.00 97.0 70 13048.520

Sample ID: K080827MB2MSD

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98863

SeqNo: 1530076

MSDSampType: TestCode: 8260_S

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB2MSD

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98863

SeqNo: 1530076

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 89.6 70 130 205.0 0 44.73 0.17944.810

Benzene 100.0 87.6 70 130 205.0 0 89.12 1.6687.650

Chlorobenzene 50.00 96.1 70 130 205.0 0 48.72 1.4148.040

MTBE 50.00 80.4 70 130 205.0 0 39.71 1.2840.220

Toluene 100.0 93.0 70 130 205.0 0 92.89 0.10892.990

Trichloroethene 50.00 92.8 70 130 205.0 0 46.10 0.67046.410

 Surr: 1,2-Dichloroethane-d4 50.00 95.9 70 130 20047.940

 Surr: 4-Bromofluorobenzene 50.00 98.0 70 130 20048.980

 Surr: Dibromofluoromethane 50.00 98.9 70 130 20049.450

 Surr: Toluene-d8 50.00 98.2 70 130 20049.120

Sample ID: K080827MB2

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98863

SeqNo: 1530077

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

140 of 192



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB2

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98863

SeqNo: 1530077

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Di-isopropyl ether 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethyl Tert-butyl ether 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB2

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98863

SeqNo: 1530077

MBLKSampType: TestCode: 8260_S

Methylene chloride 5.0ND

MTBE 5.0ND

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

Tert-amyl methyl ether 5.0ND

Tert-Butanol 100ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 100 70 13050.060

 Surr: 4-Bromofluorobenzene 50.00 87.9 70 13043.940

 Surr: Dibromofluoromethane 50.00 98.9 70 13049.460

 Surr: Toluene-d8 50.00 97.0 70 13048.520

Sample ID: 100642-001A-DUP

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98863

SeqNo: 1530087

DUPSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 205.0 0 0ND

1,1,1-Trichloroethane 205.0 0 0ND

1,1,2,2-Tetrachloroethane 205.0 0 0ND

1,1,2-Trichloroethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-001A-DUP

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98863

SeqNo: 1530087

DUPSampType: TestCode: 8260_S

1,1-Dichloroethane 205.0 0 0ND

1,1-Dichloroethene 205.0 0 0ND

1,1-Dichloropropene 205.0 0 0ND

1,2,3-Trichlorobenzene 205.0 0 0ND

1,2,3-Trichloropropane 205.0 0 0ND

1,2,4-Trichlorobenzene 205.0 0 0ND

1,2,4-Trimethylbenzene 205.0 0 0ND

1,2-Dibromo-3-chloropropane 2010 0 0ND

1,2-Dibromoethane 205.0 0 0ND

1,2-Dichlorobenzene 205.0 0 0ND

1,2-Dichloroethane 205.0 0 0ND

1,2-Dichloropropane 205.0 0 0ND

1,3,5-Trimethylbenzene 205.0 0 0ND

1,3-Dichlorobenzene 205.0 0 0ND

1,3-Dichloropropane 205.0 0 0ND

1,4-Dichlorobenzene 205.0 0 0ND

2,2-Dichloropropane 205.0 0 0ND

2-Butanone 2050 0 0ND

2-Chloroethyl vinyl ether 205.0 0 0ND

2-Chlorotoluene 205.0 0 0ND

2-Hexanone 2050 0 0ND

4-Chlorotoluene 205.0 0 0ND

4-Isopropyltoluene 205.0 0 0ND

4-Methyl-2-pentanone 2050 0 0ND

Acetone 2050 0 0ND

Acrolein 2050 0 0ND

Acrylonitrile 2050 0 0ND

Benzene 205.0 0 0ND

Bromobenzene 205.0 0 0ND

Bromochloromethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-001A-DUP

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98863

SeqNo: 1530087

DUPSampType: TestCode: 8260_S

Bromodichloromethane 205.0 0 0ND

Bromoform 205.0 0 0ND

Bromomethane 205.0 0 0ND

Carbon disulfide 205.0 0 0ND

Carbon tetrachloride 205.0 0 0ND

Chlorobenzene 205.0 0 0ND

Chloroethane 205.0 0 0ND

Chloroform 205.0 0 0ND

Chloromethane 205.0 0 0ND

cis-1,2-Dichloroethene 205.0 0 0ND

cis-1,3-Dichloropropene 205.0 0 0ND

Cyclohexanone 2050 0 0ND

Di-isopropyl ether 205.0 0 0ND

Dibromochloromethane 205.0 0 0ND

Dibromomethane 205.0 0 0ND

Dichlorodifluoromethane 205.0 0 0ND

Ethyl Acetate 2050 0 0ND

Ethyl Ether 2050 0 0ND

Ethyl Tert-butyl ether 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

Freon-113 205.0 0 0ND

Hexachlorobutadiene 205.0 0 0ND

Iodomethane 205.0 0 0ND

Isopropylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methylene chloride 205.0 0 0ND

MTBE 205.0 0 0ND

n-Butylbenzene 205.0 0 0ND

n-Propylbenzene 205.0 0 0ND

Naphthalene 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-001A-DUP

Batch ID: K08VS401 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-0-0.5

RunNo: 98863

SeqNo: 1530087

DUPSampType: TestCode: 8260_S

o-Xylene 205.0 0 0ND

sec-Butylbenzene 205.0 0 0ND

Styrene 205.0 0 0ND

Tert-amyl methyl ether 205.0 0 0ND

Tert-Butanol 20100 0 0ND

tert-Butylbenzene 205.0 0 0ND

Tetrachloroethene 205.0 0 0ND

Toluene 205.0 0 0ND

trans-1,2-Dichloroethene 205.0 0 0ND

trans-1,3-Dichloropropene 205.0 0 0ND

Trichloroethene 205.0 0 0ND

Trichlorofluoromethane 205.0 0 0ND

Vinyl acetate 2050 0 0ND

Vinyl chloride 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: 1,2-Dichloroethane-d4 50.00 100 70 130 20050.200

 Surr: 4-Bromofluorobenzene 50.00 87.6 70 130 20043.800

 Surr: Dibromofluoromethane 50.00 104 70 130 20052.030

 Surr: Toluene-d8 50.00 95.6 70 130 20047.780

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827LCS2

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98875

SeqNo: 1530422

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 93.2 70 1305.0 046.580

Benzene 100.0 88.8 70 1305.0 088.800

Chlorobenzene 50.00 96.6 70 1305.0 048.310

MTBE 50.00 81.2 70 1305.0 040.590

Toluene 100.0 93.1 70 1305.0 093.060

Trichloroethene 50.00 92.5 70 1305.0 046.230

 Surr: 1,2-Dichloroethane-d4 50.00 97.8 70 13048.880

 Surr: 4-Bromofluorobenzene 50.00 96.0 70 13048.020

 Surr: Dibromofluoromethane 50.00 97.2 70 13048.590

 Surr: Toluene-d8 50.00 95.6 70 13047.780

Sample ID: K080827MB4MS

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98875

SeqNo: 1530423

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 91.4 70 1305.0 045.700

Benzene 100.0 87.9 70 1305.0 087.870

Chlorobenzene 50.00 97.2 70 1305.0 048.610

MTBE 50.00 79.3 70 1305.0 039.660

Toluene 100.0 92.1 70 1305.0 092.100

Trichloroethene 50.00 92.9 70 1305.0 046.430

 Surr: 1,2-Dichloroethane-d4 50.00 94.1 70 13047.070

 Surr: 4-Bromofluorobenzene 50.00 94.5 70 13047.260

 Surr: Dibromofluoromethane 50.00 98.0 70 13048.990

 Surr: Toluene-d8 50.00 95.5 70 13047.730

Sample ID: K080827MB4MSD

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98875

SeqNo: 1530424

MSDSampType: TestCode: 8260_S

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB4MSD

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98875

SeqNo: 1530424

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 92.6 70 130 205.0 0 45.70 1.3546.320

Benzene 100.0 89.5 70 130 205.0 0 87.87 1.8089.470

Chlorobenzene 50.00 99.7 70 130 205.0 0 48.61 2.5249.850

MTBE 50.00 83.0 70 130 205.0 0 39.66 4.5841.520

Toluene 100.0 93.4 70 130 205.0 0 92.10 1.4193.410

Trichloroethene 50.00 93.5 70 130 205.0 0 46.43 0.73046.770

 Surr: 1,2-Dichloroethane-d4 50.00 95.5 70 130 20047.750

 Surr: 4-Bromofluorobenzene 50.00 96.7 70 130 20048.360

 Surr: Dibromofluoromethane 50.00 100 70 130 20050.060

 Surr: Toluene-d8 50.00 96.2 70 130 20048.110

Sample ID: K080827MB4

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98875

SeqNo: 1530425

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB4

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98875

SeqNo: 1530425

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Di-isopropyl ether 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethyl Tert-butyl ether 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080827MB4

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98875

SeqNo: 1530425

MBLKSampType: TestCode: 8260_S

Methylene chloride 5.0ND

MTBE 5.0ND

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

Tert-amyl methyl ether 5.0ND

Tert-Butanol 100ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 102 70 13051.010

 Surr: 4-Bromofluorobenzene 50.00 89.7 70 13044.870

 Surr: Dibromofluoromethane 50.00 103 70 13051.710

 Surr: Toluene-d8 50.00 96.4 70 13048.220

Sample ID: 100642-011A-DUP

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98875

SeqNo: 1530427

DUPSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 205.0 0 0ND

1,1,1-Trichloroethane 205.0 0 0ND

1,1,2,2-Tetrachloroethane 205.0 0 0ND

1,1,2-Trichloroethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-011A-DUP

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98875

SeqNo: 1530427

DUPSampType: TestCode: 8260_S

1,1-Dichloroethane 205.0 0 0ND

1,1-Dichloroethene 205.0 0 0ND

1,1-Dichloropropene 205.0 0 0ND

1,2,3-Trichlorobenzene 205.0 0 0ND

1,2,3-Trichloropropane 205.0 0 0ND

1,2,4-Trichlorobenzene 205.0 0 0ND

1,2,4-Trimethylbenzene 205.0 0 0ND

1,2-Dibromo-3-chloropropane 2010 0 0ND

1,2-Dibromoethane 205.0 0 0ND

1,2-Dichlorobenzene 205.0 0 0ND

1,2-Dichloroethane 205.0 0 0ND

1,2-Dichloropropane 205.0 0 0ND

1,3,5-Trimethylbenzene 205.0 0 0ND

1,3-Dichlorobenzene 205.0 0 0ND

1,3-Dichloropropane 205.0 0 0ND

1,4-Dichlorobenzene 205.0 0 0ND

2,2-Dichloropropane 205.0 0 0ND

2-Butanone 2050 0 0ND

2-Chloroethyl vinyl ether 205.0 0 0ND

2-Chlorotoluene 205.0 0 0ND

2-Hexanone 2050 0 0ND

4-Chlorotoluene 205.0 0 0ND

4-Isopropyltoluene 205.0 0 0ND

4-Methyl-2-pentanone 2050 0 0ND

Acetone 2050 0 0ND

Acrolein 2050 0 0ND

Acrylonitrile 2050 0 0ND

Benzene 205.0 0 0ND

Bromobenzene 205.0 0 0ND

Bromochloromethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-011A-DUP

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98875

SeqNo: 1530427

DUPSampType: TestCode: 8260_S

Bromodichloromethane 205.0 0 0ND

Bromoform 205.0 0 0ND

Bromomethane 205.0 0 0ND

Carbon disulfide 205.0 0 0ND

Carbon tetrachloride 205.0 0 0ND

Chlorobenzene 205.0 0 0ND

Chloroethane 205.0 0 0ND

Chloroform 205.0 0 0ND

Chloromethane 205.0 0 0ND

cis-1,2-Dichloroethene 205.0 0 0ND

cis-1,3-Dichloropropene 205.0 0 0ND

Cyclohexanone 2050 0 0ND

Di-isopropyl ether 205.0 0 0ND

Dibromochloromethane 205.0 0 0ND

Dibromomethane 205.0 0 0ND

Dichlorodifluoromethane 205.0 0 0ND

Ethyl Acetate 2050 0 0ND

Ethyl Ether 2050 0 0ND

Ethyl Tert-butyl ether 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

Freon-113 205.0 0 0ND

Hexachlorobutadiene 205.0 0 0ND

Iodomethane 205.0 0 0ND

Isopropylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methylene chloride 205.0 0 0ND

MTBE 205.0 0 0ND

n-Butylbenzene 205.0 0 0ND

n-Propylbenzene 205.0 0 0ND

Naphthalene 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-011A-DUP

Batch ID: K08VS402 TestNo: EPA 8260B Analysis Date: 8/27/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-179N-2.0-2.5

RunNo: 98875

SeqNo: 1530427

DUPSampType: TestCode: 8260_S

o-Xylene 205.0 0 0ND

sec-Butylbenzene 205.0 0 0ND

Styrene 205.0 0 0ND

Tert-amyl methyl ether 205.0 0 0ND

Tert-Butanol 20100 0 0ND

tert-Butylbenzene 205.0 0 0ND

Tetrachloroethene 205.0 0 0ND

Toluene 205.0 0 0ND

trans-1,2-Dichloroethene 205.0 0 0ND

trans-1,3-Dichloropropene 205.0 0 0ND

Trichloroethene 205.0 0 0ND

Trichlorofluoromethane 205.0 0 0ND

Vinyl acetate 2050 0 0ND

Vinyl chloride 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: 1,2-Dichloroethane-d4 50.00 103 70 130 20051.290

 Surr: 4-Bromofluorobenzene 50.00 81.3 70 130 20040.660

 Surr: Dibromofluoromethane 50.00 105 70 130 20052.570

 Surr: Toluene-d8 50.00 92.3 70 130 20046.130

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080828LCS1

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98881

SeqNo: 1531532

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 92.3 70 1305.0 046.170

Benzene 100.0 88.0 70 1305.0 088.010

Chlorobenzene 50.00 97.2 70 1305.0 048.580

MTBE 50.00 79.0 70 1305.0 039.490

Toluene 100.0 91.3 70 1305.0 091.260

Trichloroethene 50.00 91.7 70 1305.0 045.860

 Surr: 1,2-Dichloroethane-d4 50.00 98.0 70 13048.990

 Surr: 4-Bromofluorobenzene 50.00 98.6 70 13049.280

 Surr: Dibromofluoromethane 50.00 103 70 13051.300

 Surr: Toluene-d8 50.00 95.5 70 13047.760

Sample ID: K080828MB2MS

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98881

SeqNo: 1531533

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 87.7 70 1305.0 043.860

Benzene 100.0 87.1 70 1305.0 087.120

Chlorobenzene 50.00 96.5 70 1305.0 048.250

MTBE 50.00 77.9 70 1305.0 038.940

Toluene 100.0 90.0 70 1305.0 090.050

Trichloroethene 50.00 90.0 70 1305.0 045.000

 Surr: 1,2-Dichloroethane-d4 50.00 98.7 70 13049.330

 Surr: 4-Bromofluorobenzene 50.00 97.6 70 13048.820

 Surr: Dibromofluoromethane 50.00 102 70 13050.810

 Surr: Toluene-d8 50.00 95.2 70 13047.620

Sample ID: K080828MB2MSD

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98881

SeqNo: 1531534

MSDSampType: TestCode: 8260_S

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080828MB2MSD

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98881

SeqNo: 1531534

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 91.3 70 130 205.0 0 43.86 3.9645.630

Benzene 100.0 89.0 70 130 205.0 0 87.12 2.1689.020

Chlorobenzene 50.00 99.8 70 130 205.0 0 48.25 3.3649.900

MTBE 50.00 77.7 70 130 205.0 0 38.94 0.20638.860

Toluene 100.0 92.8 70 130 205.0 0 90.05 2.9692.760

Trichloroethene 50.00 92.6 70 130 205.0 0 45.00 2.8746.310

 Surr: 1,2-Dichloroethane-d4 50.00 93.4 70 130 20046.700

 Surr: 4-Bromofluorobenzene 50.00 97.8 70 130 20048.900

 Surr: Dibromofluoromethane 50.00 98.7 70 130 20049.350

 Surr: Toluene-d8 50.00 95.0 70 130 20047.500

Sample ID: K080828MB2

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98881

SeqNo: 1531535

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080828MB2

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98881

SeqNo: 1531535

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Di-isopropyl ether 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethyl Tert-butyl ether 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080828MB2

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98881

SeqNo: 1531535

MBLKSampType: TestCode: 8260_S

Methylene chloride 5.0ND

MTBE 5.0ND

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

Tert-amyl methyl ether 5.0ND

Tert-Butanol 100ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 94.2 70 13047.090

 Surr: 4-Bromofluorobenzene 50.00 82.7 70 13041.350

 Surr: Dibromofluoromethane 50.00 94.5 70 13047.230

 Surr: Toluene-d8 50.00 86.5 70 13043.270

Sample ID: 100642-034A-DUP

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98881

SeqNo: 1531538

DUPSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 205.0 0 0ND

1,1,1-Trichloroethane 205.0 0 0ND

1,1,2,2-Tetrachloroethane 205.0 0 0ND

1,1,2-Trichloroethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-034A-DUP

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98881

SeqNo: 1531538

DUPSampType: TestCode: 8260_S

1,1-Dichloroethane 205.0 0 0ND

1,1-Dichloroethene 205.0 0 0ND

1,1-Dichloropropene 205.0 0 0ND

1,2,3-Trichlorobenzene 205.0 0 0ND

1,2,3-Trichloropropane 205.0 0 0ND

1,2,4-Trichlorobenzene 205.0 0 0ND

1,2,4-Trimethylbenzene 205.0 0 0ND

1,2-Dibromo-3-chloropropane 2010 0 0ND

1,2-Dibromoethane 205.0 0 0ND

1,2-Dichlorobenzene 205.0 0 0ND

1,2-Dichloroethane 205.0 0 0ND

1,2-Dichloropropane 205.0 0 0ND

1,3,5-Trimethylbenzene 205.0 0 0ND

1,3-Dichlorobenzene 205.0 0 0ND

1,3-Dichloropropane 205.0 0 0ND

1,4-Dichlorobenzene 205.0 0 0ND

2,2-Dichloropropane 205.0 0 0ND

2-Butanone 2050 0 0ND

2-Chloroethyl vinyl ether 205.0 0 0ND

2-Chlorotoluene 205.0 0 0ND

2-Hexanone 2050 0 0ND

4-Chlorotoluene 205.0 0 0ND

4-Isopropyltoluene 205.0 0 0ND

4-Methyl-2-pentanone 2050 0 0ND

Acetone 2050 0 0ND

Acrolein 2050 0 0ND

Acrylonitrile 2050 0 0ND

Benzene 205.0 0 0ND

Bromobenzene 205.0 0 0ND

Bromochloromethane 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-034A-DUP

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98881

SeqNo: 1531538

DUPSampType: TestCode: 8260_S

Bromodichloromethane 205.0 0 0ND

Bromoform 205.0 0 0ND

Bromomethane 205.0 0 0ND

Carbon disulfide 205.0 0 0ND

Carbon tetrachloride 205.0 0 0ND

Chlorobenzene 205.0 0 0ND

Chloroethane 205.0 0 0ND

Chloroform 205.0 0 0ND

Chloromethane 205.0 0 0ND

cis-1,2-Dichloroethene 205.0 0 0ND

cis-1,3-Dichloropropene 205.0 0 0ND

Cyclohexanone 2050 0 0ND

Di-isopropyl ether 205.0 0 0ND

Dibromochloromethane 205.0 0 0ND

Dibromomethane 205.0 0 0ND

Dichlorodifluoromethane 205.0 0 0ND

Ethyl Acetate 2050 0 0ND

Ethyl Ether 2050 0 0ND

Ethyl Tert-butyl ether 205.0 0 0ND

Ethylbenzene 205.0 0 0ND

Freon-113 205.0 0 0ND

Hexachlorobutadiene 205.0 0 0ND

Iodomethane 205.0 0 0ND

Isopropylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methylene chloride 205.0 0 0ND

MTBE 205.0 0 0ND

n-Butylbenzene 205.0 0 0ND

n-Propylbenzene 205.0 0 0ND

Naphthalene 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-034A-DUP

Batch ID: K08VS403 TestNo: EPA 8260B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98881

SeqNo: 1531538

DUPSampType: TestCode: 8260_S

o-Xylene 205.0 0 0ND

sec-Butylbenzene 205.0 0 0ND

Styrene 205.0 0 0ND

Tert-amyl methyl ether 205.0 0 0ND

Tert-Butanol 20100 0 0ND

tert-Butylbenzene 205.0 0 0ND

Tetrachloroethene 205.0 0 0ND

Toluene 205.0 0 0ND

trans-1,2-Dichloroethene 205.0 0 0ND

trans-1,3-Dichloropropene 205.0 0 0ND

Trichloroethene 205.0 0 0ND

Trichlorofluoromethane 205.0 0 0ND

Vinyl acetate 2050 0 0ND

Vinyl chloride 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: 1,2-Dichloroethane-d4 50.00 105 70 130 20052.740

 Surr: 4-Bromofluorobenzene 50.00 83.0 70 130 20041.520

 Surr: Dibromofluoromethane 50.00 101 70 130 20050.550

 Surr: Toluene-d8 50.00 96.2 70 130 20048.080

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829LCS1

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 98951

SeqNo: 1531827

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 93.9 70 1305.0 046.950

Benzene 100.0 92.7 70 1305.0 092.660

Chlorobenzene 50.00 97.7 70 1305.0 048.870

MTBE 50.00 88.0 70 1305.0 043.980

Toluene 100.0 93.2 70 1305.0 093.150

Trichloroethene 50.00 94.0 70 1305.0 046.990

 Surr: 1,2-Dichloroethane-d4 50.00 103 70 13051.490

 Surr: 4-Bromofluorobenzene 50.00 97.0 70 13048.480

 Surr: Dibromofluoromethane 50.00 100 70 13050.170

 Surr: Toluene-d8 50.00 97.4 70 13048.690

Sample ID: K080829MB2MS

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98951

SeqNo: 1531828

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 91.7 70 1305.0 045.830

Benzene 100.0 93.1 70 1305.0 093.080

Chlorobenzene 50.00 98.0 70 1305.0 049.000

MTBE 50.00 87.4 70 1305.0 043.690

Toluene 100.0 94.5 70 1305.0 094.530

Trichloroethene 50.00 95.9 70 1305.0 047.940

 Surr: 1,2-Dichloroethane-d4 50.00 99.3 70 13049.670

 Surr: 4-Bromofluorobenzene 50.00 98.4 70 13049.200

 Surr: Dibromofluoromethane 50.00 102 70 13050.790

 Surr: Toluene-d8 50.00 96.3 70 13048.170

Sample ID: K080829MB2MSD

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98951

SeqNo: 1531829

MSDSampType: TestCode: 8260_S

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB2MSD

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 98951

SeqNo: 1531829

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 94.1 70 130 205.0 0 45.83 2.6747.070

Benzene 100.0 94.9 70 130 205.0 0 93.08 1.9894.940

Chlorobenzene 50.00 102 70 130 205.0 0 49.00 3.6750.830

MTBE 50.00 85.8 70 130 205.0 0 43.69 1.8042.910

Toluene 100.0 96.6 70 130 205.0 0 94.53 2.1996.620

Trichloroethene 50.00 97.3 70 130 205.0 0 47.94 1.4348.630

 Surr: 1,2-Dichloroethane-d4 50.00 95.4 70 130 20047.690

 Surr: 4-Bromofluorobenzene 50.00 99.8 70 130 20049.890

 Surr: Dibromofluoromethane 50.00 99.3 70 130 20049.640

 Surr: Toluene-d8 50.00 95.6 70 130 20047.810

Sample ID: K080829MB1

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531830

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB1

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531830

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Di-isopropyl ether 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethyl Tert-butyl ether 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB1

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531830

MBLKSampType: TestCode: 8260_S

Methylene chloride 5.0ND

MTBE 5.0ND

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

Tert-amyl methyl ether 5.0ND

Tert-Butanol 100ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 98.2 70 13049.100

 Surr: 4-Bromofluorobenzene 50.00 84.8 70 13042.420

 Surr: Dibromofluoromethane 50.00 101 70 13050.260

 Surr: Toluene-d8 50.00 96.5 70 13048.230

Sample ID: K080829MB2

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531831

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB2

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531831

MBLKSampType: TestCode: 8260_S

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 5.0ND

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB2

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531831

MBLKSampType: TestCode: 8260_S

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Di-isopropyl ether 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethyl Tert-butyl ether 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Methylene chloride 5.0ND

MTBE 5.0ND

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

Tert-amyl methyl ether 5.0ND

Tert-Butanol 100ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 99.4 70 13049.700

 Surr: 4-Bromofluorobenzene 50.00 91.1 70 13045.570

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: K080829MB2

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 98951

SeqNo: 1531831

MBLKSampType: TestCode: 8260_S

 Surr: Dibromofluoromethane 50.00 99.6 70 13049.800

 Surr: Toluene-d8 50.00 95.1 70 13047.540

Sample ID: 100642-043A-DUP

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-192N-4.5-5

RunNo: 98951

SeqNo: 1532614

DUPSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 205.0 0 0ND

1,1,1-Trichloroethane 205.0 0 0ND

1,1,2,2-Tetrachloroethane 205.0 0 0ND

1,1,2-Trichloroethane 205.0 0 0ND

1,1-Dichloroethane 205.0 0 0ND

1,1-Dichloroethene 205.0 0 0ND

1,1-Dichloropropene 205.0 0 0ND

1,2,3-Trichlorobenzene 205.0 0 0ND

1,2,3-Trichloropropane 205.0 0 0ND

1,2,4-Trichlorobenzene 205.0 0 0ND

1,2,4-Trimethylbenzene 205.0 0 0ND

1,2-Dibromo-3-chloropropane 2010 0 0ND

1,2-Dibromoethane 205.0 0 0ND

1,2-Dichlorobenzene 205.0 0 0ND

1,2-Dichloroethane 205.0 0 0ND

1,2-Dichloropropane 205.0 0 0ND

1,3,5-Trimethylbenzene 205.0 0 0ND

1,3-Dichlorobenzene 205.0 0 0ND

1,3-Dichloropropane 205.0 0 0ND

1,4-Dichlorobenzene 205.0 0 0ND

2,2-Dichloropropane 205.0 0 0ND

2-Butanone 2050 0 0ND

2-Chloroethyl vinyl ether 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-043A-DUP

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-192N-4.5-5

RunNo: 98951

SeqNo: 1532614

DUPSampType: TestCode: 8260_S

2-Chlorotoluene 205.0 0 0ND

2-Hexanone 2050 0 0ND

4-Chlorotoluene 205.0 0 0ND

4-Isopropyltoluene 205.0 0 0ND

4-Methyl-2-pentanone 2050 0 0ND

Acetone 2050 0 0ND

Acrolein 2050 0 0ND

Acrylonitrile 2050 0 0ND

Benzene 205.0 0 0ND

Bromobenzene 205.0 0 0ND

Bromochloromethane 205.0 0 0ND

Bromodichloromethane 205.0 0 0ND

Bromoform 205.0 0 0ND

Bromomethane 205.0 0 0ND

Carbon disulfide 205.0 0 0ND

Carbon tetrachloride 205.0 0 0ND

Chlorobenzene 205.0 0 0ND

Chloroethane 205.0 0 0ND

Chloroform 205.0 0 0ND

Chloromethane 205.0 0 0ND

cis-1,2-Dichloroethene 205.0 0 0ND

cis-1,3-Dichloropropene 205.0 0 0ND

Cyclohexanone 2050 0 0ND

Di-isopropyl ether 205.0 0 0ND

Dibromochloromethane 205.0 0 0ND

Dibromomethane 205.0 0 0ND

Dichlorodifluoromethane 205.0 0 0ND

Ethyl Acetate 2050 0 0ND

Ethyl Ether 2050 0 0ND

Ethyl Tert-butyl ether 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: 100642-043A-DUP

Batch ID: K08VS404 TestNo: EPA 8260B Analysis Date: 8/29/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-192N-4.5-5

RunNo: 98951

SeqNo: 1532614

DUPSampType: TestCode: 8260_S

Ethylbenzene 205.0 0 0ND

Freon-113 205.0 0 0ND

Hexachlorobutadiene 205.0 0 0ND

Iodomethane 205.0 0 0ND

Isopropylbenzene 205.0 0 0ND

m,p-Xylene 2010 0 0ND

Methylene chloride 205.0 0 0ND

MTBE 205.0 0 0ND

n-Butylbenzene 205.0 0 0ND

n-Propylbenzene 205.0 0 0ND

Naphthalene 205.0 0 0ND

o-Xylene 205.0 0 0ND

sec-Butylbenzene 205.0 0 0ND

Styrene 205.0 0 0ND

Tert-amyl methyl ether 205.0 0 0ND

Tert-Butanol 20100 0 0ND

tert-Butylbenzene 205.0 0 0ND

Tetrachloroethene 205.0 0 0ND

Toluene 205.0 0 0ND

trans-1,2-Dichloroethene 205.0 0 0ND

trans-1,3-Dichloropropene 205.0 0 0ND

Trichloroethene 205.0 0 0ND

Trichlorofluoromethane 205.0 0 0ND

Vinyl acetate 2050 0 0ND

Vinyl chloride 205.0 0 0ND

Xylenes, Total 2015 0 0ND

 Surr: 1,2-Dichloroethane-d4 50.00 108 70 130 20053.840

 Surr: 4-Bromofluorobenzene 50.00 92.4 70 130 20046.200

 Surr: Dibromofluoromethane 50.00 106 70 130 20053.150

 Surr: Toluene-d8 50.00 94.0 70 130 20047.000

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100746-002AMS

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/2/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99059

SeqNo: 1533275

MSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 88.5 50 102330 02947.000

1,4-Dichlorobenzene 3330 73.8 46 94330 02457.667

2,4-Dinitrotoluene 3330 113 63 125330 03766.667

2-Chlorophenol 3330 83.7 49 101330 02786.667

4-Chloro-3-methylphenol 3330 109 60 128660 03627.333

4-Nitrophenol 3330 97.7 48 1351600 03254.333

Acenaphthene 3330 91.5 57 109330 03046.667

N-Nitrosodi-n-propylamine 3330 89.1 48 123330 02966.667

Pentachlorophenol 3330 84.4 62 1351600 02810.333

Phenol 3330 85.7 50 113330 02855.333

Pyrene 3330 103 52 126330 03429.667

 Surr: 1,2-Dichlorobenzene-d4 3330 71.7 40 972387.667

 Surr: 2,4,6-Tribromophenol 3330 104 31 1483448.333

 Surr: 2-Chlorophenol-d4 3330 81.8 49 1032722.333

 Surr: 2-Fluorobiphenyl 3330 87.1 55 1022899.333

 Surr: 2-Fluorophenol 3330 77.1 45 1052566.333

 Surr: 4-Terphenyl-d14 3330 103 52 1243445.333

 Surr: Nitrobenzene-d5 3330 79.4 48 1092642.667

 Surr: Phenol-d5 3330 80.7 47 1082688.667

Sample ID: 100746-002AMSD

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/2/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99059

SeqNo: 1533276

MSDSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 89.4 50 102 20330 0 2947 1.062978.333

1,4-Dichlorobenzene 3330 74.0 46 94 20330 0 2458 0.2172463.000

2,4-Dinitrotoluene 3330 116 63 125 20330 0 3767 2.183849.667

2-Chlorophenol 3330 85.4 49 101 20330 0 2787 2.082845.333

4-Chloro-3-methylphenol 3330 111 60 128 20660 0 3627 2.253710.000

4-Nitrophenol 3330 100 48 135 201600 0 3254 2.343331.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100746-002AMSD

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/2/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99059

SeqNo: 1533276

MSDSampType: TestCode: 8270_S_FUL

EPA 3550B

Acenaphthene 3330 94.2 57 109 20330 0 3047 2.943137.667

N-Nitrosodi-n-propylamine 3330 91.1 48 123 20330 0 2967 2.243034.000

Pentachlorophenol 3330 86.2 62 135 201600 0 2810 2.122870.667

Phenol 3330 87.6 50 113 20330 0 2855 2.182918.333

Pyrene 3330 105 52 126 20330 0 3430 1.483480.667

 Surr: 1,2-Dichlorobenzene-d4 3330 73.5 40 97 2002449.000

 Surr: 2,4,6-Tribromophenol 3330 108 31 148 2003599.667

 Surr: 2-Chlorophenol-d4 3330 84.9 49 103 2002827.667

 Surr: 2-Fluorobiphenyl 3330 92.1 55 102 2003066.000

 Surr: 2-Fluorophenol 3330 79.9 45 105 2002662.333

 Surr: 4-Terphenyl-d14 3330 106 52 124 2003522.000

 Surr: Nitrobenzene-d5 3330 81.5 48 109 2002713.667

 Surr: Phenol-d5 3330 84.3 47 108 2002806.333

Sample ID: LCS-48505

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/2/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99059

SeqNo: 1533277

LCSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 102 60 98 S330 03382.000

1,4-Dichlorobenzene 3330 88.7 58 91330 02952.667

2,4-Dinitrotoluene 3330 114 69 123330 03800.000

2-Chlorophenol 3330 94.4 58 97330 03145.000

4-Chloro-3-methylphenol 3330 112 69 123660 03721.000

4-Nitrophenol 3330 98.7 61 1281600 03286.667

Acenaphthene 3330 96.6 66 104330 03218.333

N-Nitrosodi-n-propylamine 3330 97.9 56 120330 03260.000

Pentachlorophenol 3330 92.0 77 1271600 03063.667

Phenol 3330 94.4 61 108330 03143.000

Pyrene 3330 102 57 119330 03389.333

 Surr: 1,2-Dichlorobenzene-d4 3330 87.5 40 972914.667

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: LCS-48505

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/2/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99059

SeqNo: 1533277

LCSSampType: TestCode: 8270_S_FUL

EPA 3550B

 Surr: 2,4,6-Tribromophenol 3330 107 31 1483566.667

 Surr: 2-Chlorophenol-d4 3330 92.9 49 1033094.000

 Surr: 2-Fluorobiphenyl 3330 93.7 55 1023119.000

 Surr: 2-Fluorophenol 3330 89.1 45 1052968.667

 Surr: 4-Terphenyl-d14 3330 103 52 1243428.333

 Surr: Nitrobenzene-d5 3330 90.1 48 1093001.667

 Surr: Phenol-d5 3330 89.4 47 1082976.667

Sample ID: MB-48505

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99059

SeqNo: 1533279

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 330ND

1,2-Dichlorobenzene 330ND

1,3-Dichlorobenzene 330ND

1,4-Dichlorobenzene 330ND

2,4,5-Trichlorophenol 330ND

2,4,6-Trichlorophenol 330ND

2,4-Dichlorophenol 1600ND

2,4-Dimethylphenol 330ND

2,4-Dinitrophenol 1600ND

2,4-Dinitrotoluene 330ND

2,6-Dinitrotoluene 330ND

2-Chloronaphthalene 330ND

2-Chlorophenol 330ND

2-Methylnaphthalene 330ND

2-Methylphenol 330ND

2-Nitroaniline 1600ND

2-Nitrophenol 330ND

3,3´-Dichlorobenzidine 660ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-48505

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99059

SeqNo: 1533279

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

3-Nitroaniline 1600ND

4,6-Dinitro-2-methylphenol 1600ND

4-Bromophenyl-phenylether 330ND

4-Chloro-3-methylphenol 660ND

4-Chloroaniline 660ND

4-Chlorophenyl-phenylether 330ND

4-Methylphenol 330ND

4-Nitroaniline 1600ND

4-Nitrophenol 1600ND

Acenaphthene 330ND

Acenaphthylene 330ND

Anthracene 330ND

Benzidine (M) 1600ND

Benzo(a)anthracene 330ND

Benzo(a)pyrene 330ND

Benzo(b)fluoranthene 330ND

Benzo(g,h,i)perylene 330ND

Benzo(k)fluoranthene 330ND

Benzoic acid 1600ND

Benzyl alcohol 660ND

Bis(2-chloroethoxy)methane 330ND

Bis(2-chloroethyl)ether 330ND

Bis(2-chloroisopropyl)ether 330ND

Bis(2-ethylhexyl)phthalate 330ND

Butylbenzylphthalate 330ND

Chrysene 330ND

Di-n-butylphthalate 330ND

Di-n-octylphthalate 330ND

Dibenz(a,h)anthracene 330ND

Dibenzofuran 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-48505

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99059

SeqNo: 1533279

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

Diethylphthalate 330ND

Dimethylphthalate 330ND

Fluoranthene 330ND

Fluorene 330ND

Hexachlorobenzene 330ND

Hexachlorobutadiene 660ND

Hexachlorocyclopentadiene 660ND

Hexachloroethane 330ND

Indeno(1,2,3-cd)pyrene 330ND

Isophorone 330ND

N-Nitrosodi-n-propylamine 330ND

N-Nitrosodiphenylamine 330ND

Naphthalene 330ND

Nitrobenzene 330ND

Pentachlorophenol 1600ND

Phenanthrene 330ND

Phenol 330ND

Pyrene 330ND

 Surr: 1,2-Dichlorobenzene-d4 3330 88.9 40 972960.000

 Surr: 2,4,6-Tribromophenol 3330 84.4 31 1482809.000

 Surr: 2-Chlorophenol-d4 3330 90.9 49 1033027.333

 Surr: 2-Fluorobiphenyl 3330 92.8 55 1023091.000

 Surr: 2-Fluorophenol 3330 91.7 45 1053054.667

 Surr: 4-Terphenyl-d14 3330 107 52 1243560.667

 Surr: Nitrobenzene-d5 3330 98.4 48 1093275.667

 Surr: Phenol-d5 3330 93.4 47 1083110.000

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-003ADUP

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-4.5-5

RunNo: 99059

SeqNo: 1533480

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 20330 0 0ND

1,2-Dichlorobenzene 20330 0 0ND

1,2-Diphenylhydrazine 20330 0 0ND

1,3-Dichlorobenzene 20330 0 0ND

1,4-Dichlorobenzene 20330 0 0ND

1,4-Dioxane 20330 0 0ND

2,4,5-Trichlorophenol 20330 0 0ND

2,4,6-Trichlorophenol 20330 0 0ND

2,4-Dichlorophenol 201600 0 0ND

2,4-Dimethylphenol 20330 0 0ND

2,4-Dinitrophenol 201600 0 0ND

2,4-Dinitrotoluene 20330 0 0ND

2,6-Dinitrotoluene 20330 0 0ND

2-Chloronaphthalene 20330 0 0ND

2-Chlorophenol 20330 0 0ND

2-Methylnaphthalene 20330 0 0ND

2-Methylphenol 20330 0 0ND

2-Nitroaniline 201600 0 0ND

2-Nitrophenol 20330 0 0ND

3,3´-Dichlorobenzidine 20660 0 0ND

3-Nitroaniline 201600 0 0ND

4,6-Dinitro-2-methylphenol 201600 0 0ND

4-Bromophenyl-phenylether 20330 0 0ND

4-Chloro-3-methylphenol 20660 0 0ND

4-Chloroaniline 20660 0 0ND

4-Chlorophenyl-phenylether 20330 0 0ND

3/4-Methylphenol 20330 0 0ND

4-Methylphenol 20330 0 0ND

4-Nitroaniline 201600 0 0ND

4-Nitrophenol 201600 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-003ADUP

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-4.5-5

RunNo: 99059

SeqNo: 1533480

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

Acenaphthene 20330 0 0ND

Acenaphthylene 20330 0 0ND

Aniline 20330 0 0ND

Anthracene 20330 0 0ND

Benzidine (M) 201600 0 0ND

Benzo(a)anthracene 20330 0 0ND

Benzo(a)pyrene 20330 0 0ND

Benzo(b)fluoranthene 20330 0 0ND

Benzo(g,h,i)perylene 20330 0 0ND

Benzo(k)fluoranthene 20330 0 0ND

Benzoic acid 201600 0 0ND

Benzyl alcohol 20660 0 0ND

Bis(2-chloroethoxy)methane 20330 0 0ND

Bis(2-chloroethyl)ether 20330 0 0ND

Bis(2-chloroisopropyl)ether 20330 0 0ND

Bis(2-ethylhexyl)phthalate 20330 0 0ND

Butylbenzylphthalate 20330 0 0ND

Carbazole 20330 0 0ND

Chrysene 20330 0 0ND

Di-n-butylphthalate 20330 0 0ND

Di-n-octylphthalate 20330 0 0ND

Dibenz(a,h)anthracene 20330 0 0ND

Dibenzofuran 20330 0 0ND

Diethylphthalate 20330 0 0ND

Dimethylphthalate 20330 0 0ND

Fluoranthene 20330 0 0ND

Fluorene 20330 0 0ND

Hexachlorobenzene 20330 0 0ND

Hexachlorobutadiene 20660 0 0ND

Hexachlorocyclopentadiene 20660 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-003ADUP

Batch ID: 48505 TestNo: EPA 8270C Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-176N-4.5-5

RunNo: 99059

SeqNo: 1533480

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

Hexachloroethane 20330 0 0ND

Indeno(1,2,3-cd)pyrene 20330 0 0ND

Isophorone 20330 0 0ND

N-Nitrosodi-n-propylamine 20330 0 0ND

N-Nitrosodimethylamine 20330 0 0ND

N-Nitrosodiphenylamine 20330 0 0ND

Naphthalene 20330 0 0ND

Nitrobenzene 20330 0 0ND

Pentachlorophenol 201600 0 0ND

Phenanthrene 20330 0 0ND

Phenol 20330 0 0ND

Pyrene 20330 0 0ND

Pyridine 201600 0 0ND

 Surr: 1,2-Dichlorobenzene-d4 3330 82.8 40 97 002757.000

 Surr: 2,4,6-Tribromophenol 3330 88.1 31 148 002935.333

 Surr: 2-Chlorophenol-d4 3330 87.8 49 103 002923.000

 Surr: 2-Fluorobiphenyl 3330 89.3 55 102 002973.000

 Surr: 2-Fluorophenol 3330 88.0 45 105 002930.667

 Surr: 4-Terphenyl-d14 3330 109 52 124 003636.000

 Surr: Nitrobenzene-d5 3330 93.0 48 109 003096.667

 Surr: Phenol-d5 3330 90.3 47 108 003006.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-48506

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99090

SeqNo: 1533908

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 330ND

1,2-Dichlorobenzene 330ND

1,3-Dichlorobenzene 330ND

1,4-Dichlorobenzene 330ND

2,4,5-Trichlorophenol 330ND

2,4,6-Trichlorophenol 330ND

2,4-Dichlorophenol 1600ND

2,4-Dimethylphenol 330ND

2,4-Dinitrophenol 1600ND

2,4-Dinitrotoluene 330ND

2,6-Dinitrotoluene 330ND

2-Chloronaphthalene 330ND

2-Chlorophenol 330ND

2-Methylnaphthalene 330ND

2-Methylphenol 330ND

2-Nitroaniline 1600ND

2-Nitrophenol 330ND

3,3´-Dichlorobenzidine 660ND

3-Nitroaniline 1600ND

4,6-Dinitro-2-methylphenol 1600ND

4-Bromophenyl-phenylether 330ND

4-Chloro-3-methylphenol 660ND

4-Chloroaniline 660ND

4-Chlorophenyl-phenylether 330ND

4-Methylphenol 330ND

4-Nitroaniline 1600ND

4-Nitrophenol 1600ND

Acenaphthene 330ND

Acenaphthylene 330ND

Anthracene 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-48506

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99090

SeqNo: 1533908

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

Benzidine (M) 1600ND

Benzo(a)anthracene 330ND

Benzo(a)pyrene 330ND

Benzo(b)fluoranthene 330ND

Benzo(g,h,i)perylene 330ND

Benzo(k)fluoranthene 330ND

Benzoic acid 1600ND

Benzyl alcohol 660ND

Bis(2-chloroethoxy)methane 330ND

Bis(2-chloroethyl)ether 330ND

Bis(2-chloroisopropyl)ether 330ND

Bis(2-ethylhexyl)phthalate 330ND

Butylbenzylphthalate 330ND

Chrysene 330ND

Di-n-butylphthalate 330ND

Di-n-octylphthalate 330ND

Dibenz(a,h)anthracene 330ND

Dibenzofuran 330ND

Diethylphthalate 330ND

Dimethylphthalate 330ND

Fluoranthene 330ND

Fluorene 330ND

Hexachlorobenzene 330ND

Hexachlorobutadiene 660ND

Hexachlorocyclopentadiene 660ND

Hexachloroethane 330ND

Indeno(1,2,3-cd)pyrene 330ND

Isophorone 330ND

N-Nitrosodi-n-propylamine 330ND

N-Nitrosodiphenylamine 330ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-48506

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99090

SeqNo: 1533908

MBLKSampType: TestCode: 8270_S_FUL

EPA 3550B

Naphthalene 330ND

Nitrobenzene 330ND

Pentachlorophenol 1600ND

Phenanthrene 330ND

Phenol 330ND

Pyrene 330ND

 Surr: 1,2-Dichlorobenzene-d4 3330 92.0 40 973064.667

 Surr: 2,4,6-Tribromophenol 3330 77.4 31 1482578.000

 Surr: 2-Chlorophenol-d4 3330 100 49 1033329.667

 Surr: 2-Fluorobiphenyl 3330 96.1 55 1023199.000

 Surr: 2-Fluorophenol 3330 100 45 1053335.000

 Surr: 4-Terphenyl-d14 3330 112 52 1243745.667

 Surr: Nitrobenzene-d5 3330 107 48 1093558.667

 Surr: Phenol-d5 3330 104 47 1083457.333

Sample ID: LCS-48506

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99090

SeqNo: 1533909

LCSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3330 93.6 60 98330 03117.000

1,4-Dichlorobenzene 3330 83.2 58 91330 02771.000

2,4-Dinitrotoluene 3330 104 69 123330 03477.667

2-Chlorophenol 3330 89.7 58 97330 02988.000

4-Chloro-3-methylphenol 3330 109 69 123660 03644.667

4-Nitrophenol 3330 99.7 61 1281600 03319.000

Acenaphthene 3330 93.4 66 104330 03109.667

N-Nitrosodi-n-propylamine 3330 104 56 120330 03463.667

Pentachlorophenol 3330 82.2 77 1271600 02736.667

Phenol 3330 93.8 61 108330 03122.667

Pyrene 3330 95.6 57 119330 03183.000

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: LCS-48506

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99090

SeqNo: 1533909

LCSSampType: TestCode: 8270_S_FUL

EPA 3550B

 Surr: 1,2-Dichlorobenzene-d4 3330 82.7 40 972752.667

 Surr: 2,4,6-Tribromophenol 3330 95.6 31 1483184.667

 Surr: 2-Chlorophenol-d4 3330 89.1 49 1032967.333

 Surr: 2-Fluorobiphenyl 3330 91.6 55 1023048.667

 Surr: 2-Fluorophenol 3330 86.4 45 1052876.667

 Surr: 4-Terphenyl-d14 3330 103 52 1243437.333

 Surr: Nitrobenzene-d5 3330 94.1 48 1093133.667

 Surr: Phenol-d5 3330 90.7 47 1083020.667

Sample ID: 100732-002AMS

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

PQL

Client ID: ZZZZZZ

RunNo: 99090

SeqNo: 1533910

MSSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3337 90.7 50 102330 03026.021

1,4-Dichlorobenzene 3337 80.3 46 94330 02678.959

2,4-Dinitrotoluene 3337 104 63 125330 03480.309

2-Chlorophenol 3337 90.1 49 101330 03005.979

4-Chloro-3-methylphenol 3337 109 60 128660 03638.975

4-Nitrophenol 3337 96.8 48 1351700 03229.448

Acenaphthene 3337 92.0 57 109330 03071.116

N-Nitrosodi-n-propylamine 3337 104 48 123330 03484.651

Pentachlorophenol 3337 51.8 62 135 S1700 01728.296

Phenol 3337 95.6 50 113330 03190.366

Pyrene 3337 93.8 52 126330 03130.240

 Surr: 1,2-Dichlorobenzene-d4 3337 77.3 40 972581.087

 Surr: 2,4,6-Tribromophenol 3337 89.2 31 1482976.250

 Surr: 2-Chlorophenol-d4 3337 85.6 49 1032856.666

 Surr: 2-Fluorobiphenyl 3337 88.6 55 1022955.206

 Surr: 2-Fluorophenol 3337 82.8 45 1052763.804

 Surr: 4-Terphenyl-d14 3337 101 52 1243360.056

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100732-002AMS

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

PQL

Client ID: ZZZZZZ

RunNo: 99090

SeqNo: 1533910

MSSampType: TestCode: 8270_S_FUL

EPA 3550B

 Surr: Nitrobenzene-d5 3337 88.3 48 1092947.189

 Surr: Phenol-d5 3337 87.9 47 1082934.496

Sample ID: 100732-002AMSD

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

PQL

Client ID: ZZZZZZ

RunNo: 99090

SeqNo: 1533911

MSDSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 3337 87.9 50 102 20330 0 3026 3.112933.494

1,4-Dichlorobenzene 3337 78.7 46 94 20330 0 2679 2.032625.179

2,4-Dinitrotoluene 3337 103 63 125 20330 0 3480 1.733420.516

2-Chlorophenol 3337 87.1 49 101 20330 0 3006 3.322907.773

4-Chloro-3-methylphenol 3337 107 60 128 20660 0 3639 1.753575.843

4-Nitrophenol 3337 93.8 48 135 201700 0 3229 3.143129.572

Acenaphthene 3337 87.8 57 109 20330 0 3071 4.712929.819

N-Nitrosodi-n-propylamine 3337 101 48 123 20330 0 3485 3.423367.405

Pentachlorophenol 3337 51.7 62 135 20 S1700 0 1728 0.2711723.620

Phenol 3337 92.6 50 113 20330 0 3190 3.203089.822

Pyrene 3337 92.6 52 126 20330 0 3130 1.303089.822

 Surr: 1,2-Dichlorobenzene-d4 3337 76.9 40 97 2002567.726

 Surr: 2,4,6-Tribromophenol 3337 88.5 31 148 2002951.866

 Surr: 2-Chlorophenol-d4 3337 83.7 49 103 2002794.201

 Surr: 2-Fluorobiphenyl 3337 85.3 55 102 2002846.979

 Surr: 2-Fluorophenol 3337 82.1 45 105 2002738.083

 Surr: 4-Terphenyl-d14 3337 97.8 52 124 2003265.190

 Surr: Nitrobenzene-d5 3337 87.2 48 109 2002911.113

 Surr: Phenol-d5 3337 86.5 47 108 2002885.727

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-013ADUP

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 99090

SeqNo: 1534028

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

1,2,4-Trichlorobenzene 20330 0 0ND

1,2-Dichlorobenzene 20330 0 0ND

1,2-Diphenylhydrazine 20330 0 0ND

1,3-Dichlorobenzene 20330 0 0ND

1,4-Dichlorobenzene 20330 0 0ND

1,4-Dioxane 20330 0 0ND

2,4,5-Trichlorophenol 20330 0 0ND

2,4,6-Trichlorophenol 20330 0 0ND

2,4-Dichlorophenol 201600 0 0ND

2,4-Dimethylphenol 20330 0 0ND

2,4-Dinitrophenol 201600 0 0ND

2,4-Dinitrotoluene 20330 0 0ND

2,6-Dinitrotoluene 20330 0 0ND

2-Chloronaphthalene 20330 0 0ND

2-Chlorophenol 20330 0 0ND

2-Methylnaphthalene 20330 0 0ND

2-Methylphenol 20330 0 0ND

2-Nitroaniline 201600 0 0ND

2-Nitrophenol 20330 0 0ND

3,3´-Dichlorobenzidine 20660 0 0ND

3-Nitroaniline 201600 0 0ND

4,6-Dinitro-2-methylphenol 201600 0 0ND

4-Bromophenyl-phenylether 20330 0 0ND

4-Chloro-3-methylphenol 20660 0 0ND

4-Chloroaniline 20660 0 0ND

4-Chlorophenyl-phenylether 20330 0 0ND

3/4-Methylphenol 20330 0 0ND

4-Methylphenol 20330 0 0ND

4-Nitroaniline 201600 0 0ND

4-Nitrophenol 201600 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-013ADUP

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 99090

SeqNo: 1534028

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

Acenaphthene 20330 0 0ND

Acenaphthylene 20330 0 0ND

Aniline 20330 0 0ND

Anthracene 20330 0 0ND

Benzidine (M) 201600 0 0ND

Benzo(a)anthracene 20330 0 0ND

Benzo(a)pyrene 20330 0 0ND

Benzo(b)fluoranthene 20330 0 0ND

Benzo(g,h,i)perylene 20330 0 0ND

Benzo(k)fluoranthene 20330 0 0ND

Benzoic acid 201600 0 0ND

Benzyl alcohol 20660 0 0ND

Bis(2-chloroethoxy)methane 20330 0 0ND

Bis(2-chloroethyl)ether 20330 0 0ND

Bis(2-chloroisopropyl)ether 20330 0 0ND

Bis(2-ethylhexyl)phthalate 20330 0 0ND

Butylbenzylphthalate 20330 0 0ND

Carbazole 20330 0 0ND

Chrysene 20330 0 0ND

Di-n-butylphthalate 20330 0 0ND

Di-n-octylphthalate 20330 0 0ND

Dibenz(a,h)anthracene 20330 0 0ND

Dibenzofuran 20330 0 0ND

Diethylphthalate 20330 0 0ND

Dimethylphthalate 20330 0 0ND

Fluoranthene 20330 0 0ND

Fluorene 20330 0 0ND

Hexachlorobenzene 20330 0 0ND

Hexachlorobutadiene 20660 0 0ND

Hexachlorocyclopentadiene 20660 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 100642-013ADUP

Batch ID: 48506 TestNo: EPA 8270C Analysis Date: 9/4/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 99090

SeqNo: 1534028

DUPSampType: TestCode: 8270_S_FUL

EPA 3550B

Hexachloroethane 20330 0 0ND

Indeno(1,2,3-cd)pyrene 20330 0 0ND

Isophorone 20330 0 0ND

N-Nitrosodi-n-propylamine 20330 0 0ND

N-Nitrosodimethylamine 20330 0 0ND

N-Nitrosodiphenylamine 20330 0 0ND

Naphthalene 20330 0 0ND

Nitrobenzene 20330 0 0ND

Pentachlorophenol 201600 0 0ND

Phenanthrene 20330 0 0ND

Phenol 20330 0 0ND

Pyrene 20330 0 0ND

Pyridine 201600 0 0ND

 Surr: 1,2-Dichlorobenzene-d4 3330 70.0 40 97 002330.667

 Surr: 2,4,6-Tribromophenol 3330 68.8 31 148 002290.667

 Surr: 2-Chlorophenol-d4 3330 78.3 49 103 002607.667

 Surr: 2-Fluorobiphenyl 3330 82.7 55 102 002754.000

 Surr: 2-Fluorophenol 3330 79.2 45 105 002637.667

 Surr: 4-Terphenyl-d14 3330 102 52 124 003396.333

 Surr: Nitrobenzene-d5 3330 85.4 48 109 002843.000

 Surr: Phenol-d5 3330 83.3 47 108 002772.667

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_ATL

Sample ID: MB-48475

Batch ID: 48475 TestNo: EPA 8015B(M Analysis Date: 9/3/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99093

SeqNo: 1534882

MBLKSampType: TestCode: HC_S_ATL

LUFT

T/R Hydrocarbons: C8-C10 10ND

T/R Hydrocarbons: C10-C18 10ND

T/R Hydrocarbons: C18-C28 10ND

T/R Hydrocarbons: C28-C36 10ND

T/R Hydrocarbons: C36-C40 10ND

T/R Hydrocarbons: C8-C40 Total 10ND

 Surr: p-Terphenyl 80.00 92.5 62 13373.995

Sample ID: 100642-043ADUP

Batch ID: 48475 TestNo: EPA 8015B(M Analysis Date: 9/4/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-192N-4.5-5

RunNo: 99093

SeqNo: 1534886

DUPSampType: TestCode: HC_S_ATL

LUFT

T/R Hydrocarbons: C8-C10 2010 0 0ND

T/R Hydrocarbons: C10-C18 2010 0 0ND

T/R Hydrocarbons: C18-C28 2010 32.50 7.7130.089

T/R Hydrocarbons: C28-C36 2010 138.7 9.67125.920

T/R Hydrocarbons: C36-C40 2010 89.30 19.773.253

T/R Hydrocarbons: C8-C40 Total 2010 260.5 12.8229.262

 Surr: p-Terphenyl 80.00 96.8 62 133 0077.457

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_ATL

Sample ID: MB-48476

Batch ID: 48476 TestNo: EPA 8015B(M Analysis Date: 9/5/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99157

SeqNo: 1534731

MBLKSampType: TestCode: HC_S_ATL

LUFT

T/R Hydrocarbons: C8-C10 10ND

T/R Hydrocarbons: C10-C18 10ND

T/R Hydrocarbons: C18-C28 10ND

T/R Hydrocarbons: C28-C36 10ND

T/R Hydrocarbons: C36-C40 10ND

T/R Hydrocarbons: C8-C40 Total 10ND

 Surr: p-Terphenyl 80.00 93.0 62 13374.427

Sample ID: 100642-029ADUP

Batch ID: 48476 TestNo: EPA 8015B(M Analysis Date: 9/5/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-188N-0-0.5

RunNo: 99157

SeqNo: 1534732

DUPSampType: TestCode: HC_S_ATL

LUFT

T/R Hydrocarbons: C8-C10 2010 0 0ND

T/R Hydrocarbons: C10-C18 2010 0 0ND

T/R Hydrocarbons: C18-C28 2010 0 0ND

T/R Hydrocarbons: C28-C36 2010 0 0ND

T/R Hydrocarbons: C36-C40 2010 0 0ND

T/R Hydrocarbons: C8-C40 Total 2010 0 0ND

 Surr: p-Terphenyl 80.00 88.5 62 133 0070.775

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_VOA

Sample ID: D080827MB2

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98888

SeqNo: 1530749

MBLKSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 102 42 142102.039

Sample ID: 100642-013ADUP

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530751

DUPSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 201.0 0 0ND

 Surr: Bromofluorobenzene (FID) 100.0 109 42 142 00108.729

Sample ID: 100642-013AMS

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530752

MSSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 73.1 33 1201.0 03.655

 Surr: Bromofluorobenzene (FID) 100.0 109 42 142108.594

Sample ID: 100642-013AMSD

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-175N-0-0.5

RunNo: 98888

SeqNo: 1530753

MSDSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 86.5 33 120 201.0 0 3.655 16.84.326

 Surr: Bromofluorobenzene (FID) 100.0 112 42 142 200111.617

Sample ID: D080827LCS3

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98888

SeqNo: 1530766

LCSSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 92.6 74 1081.0 04.632

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_VOA

Sample ID: D080827LCS3

Batch ID: D08VS139 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98888

SeqNo: 1530766

LCSSampType: TestCode: HC_S_VOA

 Surr: Bromofluorobenzene (FID) 100.0 107 42 142107.124

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_VOA

Sample ID: D080828MB1

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 98917

SeqNo: 1531237

MBLKSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 102 42 142101.503

Sample ID: 100642-034ADUP

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531239

DUPSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 201.0 0 0ND

 Surr: Bromofluorobenzene (FID) 100.0 108 42 142 00107.634

Sample ID: 100642-034AMS

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531240

MSSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 75.4 33 1201.0 03.772

 Surr: Bromofluorobenzene (FID) 100.0 107 42 142107.173

Sample ID: 100642-034AMSD

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-189N-4.5-5

RunNo: 98917

SeqNo: 1531241

MSDSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 74.2 33 120 201.0 0 3.772 1.663.710

 Surr: Bromofluorobenzene (FID) 100.0 108 42 142 200107.667

Sample ID: D080828LCS1

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98917

SeqNo: 1531247

LCSSampType: TestCode: HC_S_VOA

T/R Hydrocarbons: C5-C12 5.000 94.8 74 1081.0 04.742

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

TestCode: HC_S_VOA

Sample ID: D080828LCS1

Batch ID: D08VS140 TestNo: EPA 8015B Analysis Date: 8/28/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 98917

SeqNo: 1531247

LCSSampType: TestCode: HC_S_VOA

 Surr: Bromofluorobenzene (FID) 100.0 111 42 142110.559

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

08-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: 48476

Sample ID: LCS-48476

Batch ID: 48476 TestNo: EPA 8015B(M Analysis Date: 9/5/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99157

SeqNo: 1534726

LCSSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 97.4 71 12210 0974.074

 Surr: p-Terphenyl 80.00 92.9 62 13374.354

Sample ID: 100642-029AMS

Batch ID: 48476 TestNo: EPA 8015B(M Analysis Date: 9/5/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-188N-0-0.5

RunNo: 99157

SeqNo: 1534727

MSSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 96.9 68 12310 0969.114

 Surr: p-Terphenyl 80.00 87.8 62 13370.271

Sample ID: 100642-029AMSD

Batch ID: 48476 TestNo: EPA 8015B(M Analysis Date: 9/5/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-188N-0-0.5

RunNo: 99157

SeqNo: 1534728

MSDSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 96.1 68 123 2010 0 969.1 0.797961.422

 Surr: p-Terphenyl 80.00 90.2 62 133 0072.192

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

08-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: 48475

Sample ID: LCS-48475

Batch ID: 48475 TestNo: EPA 8015B(M Analysis Date: 9/3/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99093

SeqNo: 1534878

LCSSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 109 71 12210 01093.686

 Surr: p-Terphenyl 80.00 103 62 13382.318

Sample ID: 100672-001AMS

Batch ID: 48475 TestNo: EPA 8015B(M Analysis Date: 9/3/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99093

SeqNo: 1534879

MSSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 107 68 12310 16.281086.685

 Surr: p-Terphenyl 80.00 98.6 62 13378.847

Sample ID: 100672-001AMSD

Batch ID: 48475 TestNo: EPA 8015B(M Analysis Date: 9/3/2008

Prep Date: 8/29/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99093

SeqNo: 1534880

MSDSampType: TestCode: 8015_S_DM 

LUFT

DRO 1000 108 68 123 2010 16.28 1087 0.7571094.946

 Surr: p-Terphenyl 80.00 98.7 62 133 0078.964

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

192 of 192



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

100642-001C 0808470-01 Soil 08/25/08 09:35 08/27/08 12:08

100642-002C 0808470-02 Soil 08/25/08 09:45 08/27/08 12:08

100642-003C 0808470-03 Soil 08/25/08 09:55 08/27/08 12:08

100642-004C 0808470-04 Soil 08/25/08 10:05 08/27/08 12:08

100642-005C 0808470-05 Soil 08/25/08 10:10 08/27/08 12:08

100642-006C 0808470-06 Soil 08/25/08 10:15 08/27/08 12:08

100642-007C 0808470-07 Soil 08/25/08 10:55 08/27/08 12:08

100642-008C 0808470-08 Soil 08/25/08 11:05 08/27/08 12:08

100642-009C 0808470-09 Soil 08/25/08 11:45 08/27/08 12:08

100642-010C 0808470-10 Soil 08/25/08 11:55 08/27/08 12:08

SAMPLE RECEIPT:
PRESERVATION:
HOLDING TIMES:
QA/QC CRITERIA:

Samples requiring preservation were verified prior to sample preparation and analysis.
All holding times were met, unless otherwise noted in the report with data qualifiers.
All quality objective criteria were met, except as noted in the report with data qualifiers.

CASE NARRATIVE 

Samples were received intact, at 4 °C, and accompanied by chain of custody documentation.
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100642-001C (0808470-01) Soil    Sampled: 08/25/08 09:35   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/03/08 23:55µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "51.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100642-002C (0808470-02) Soil    Sampled: 08/25/08 09:45   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 00:41µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "51.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100642-003C (0808470-03) Soil    Sampled: 08/25/08 09:55   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 01:28µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-0428.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100642-004C (0808470-04) Soil    Sampled: 08/25/08 10:05   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 02:14µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "73.1 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

Page 3 of 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100642-005C (0808470-05) Soil    Sampled: 08/25/08 10:10   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 03:00µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "91.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100642-006C (0808470-06) Soil    Sampled: 08/25/08 10:15   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 03:47µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "98.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100642-007C (0808470-07) Soil    Sampled: 08/25/08 10:55   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 04:33µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "90.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100642-008C (0808470-08) Soil    Sampled: 08/25/08 11:05   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 05:20µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "81.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100642-009C (0808470-09) Soil    Sampled: 08/25/08 11:45   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 06:06µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "71.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100642-010C (0808470-10) Soil    Sampled: 08/25/08 11:55   Received: 08/27/08 12:08

EPA 8151A09/03/08 09/04/08 06:52µg/kg B8I031812,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "76.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I0318 - EPA 8151A Herbicides

Blank (B8I0318-BLK1) Prepared & Analyzed: 09/03/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 102102

LCS (B8I0318-BS1) Prepared & Analyzed: 09/03/08 
2,4,5-T µg/kg6.84 1.6 10.0 20-15068.4
2,4,5-TP (Silvex) "9.68 1.6 10.0 20-15096.8
Dichlorprop "6.60 1.6 10.0 20-15066.0
Dinoseb "3.42 1.6 10.0 20-15034.2

Duplicate (B8I0318-DUP1) Prepared: 09/03/08  Analyzed: 09/04/08 Source: 0808470-10
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I0318 - EPA 8151A Herbicides

Matrix Spike (B8I0318-MS1) Prepared & Analyzed: 09/03/08 Source: 0808470-01
2,4,5-T µg/kg13.8 1.6 10.0 ND 20-150138
2,4,5-TP (Silvex) "13.9 1.6 10.0 ND 20-150139
Dichlorprop "9.88 1.6 10.0 ND 20-15098.8
Dinoseb "5.86 1.6 10.0 ND 20-15058.6

Matrix Spike Dup (B8I0318-MSD1) Prepared & Analyzed: 09/03/08 Source: 0808470-01
2,4,5-T µg/kg12.0 1.6 10.0 ND 3020-150120 14.0
2,4,5-TP (Silvex) "13.4 1.6 10.0 ND 3020-150134 3.66
Dichlorprop "8.08 1.6 10.0 ND 3020-15080.8 20.0
Dinoseb "4.48 1.6 10.0 ND 3020-15044.8 26.7
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03895

Hoa Huynh 09/04/08 10:48Signal Hill CA, 90755

NA

Notes and Definitions 

S-04 The surrogate recovery for this sample is outside of established control limits due to a sample matrix effect.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
www. atlglobal. corn 
TEL: (562) 989-4045 FAX: (562) 989-4040 

Subcontractor: 

Sierra Laboratories 
26052 Merit Circle Suite 105 
Laguna Hills, CA 92653 

TEL: (949) 348-9389 

FAX: (949) 348-91 15 
Acct #: 

QC Level: CT 

Page 1 of I 

I Reauested Tests 1 

/ 100642-001 C / 6-1 76N-0-0.5 Soil 1 8/25/2008 9:35:00 AM / 40ZG I 1 I -' 
1 Sample ID 

1 100642-004C 1 8-1 77N-0-0.5 I Soil 1 8/25/2008 10:05:00 AM / 40ZG 1 1 1 1 1 

1 Matrix 

100642-002C / 6-1 76N-2-2.5 I Soil 

100642-003C 1 6-1 76N-4.5-5 i Soil 

1 100642-0056 / B-177N-2-2.5 1 Soil I 8/25/2008 10:10:00 AM 1 4 026  1 1 1 I 1 

Date Collected Bottle Type 1 EPA 8151 

-- 1 

1 oo64z-oo6c 1 B-l77N-4.5-5 Soil -08 ro:rs:oo AM / 4ozG j 1 i I 

8/25/2008 9:45:00 AM ] 40ZG 

8/25/2008 9:55:00 AM 1 40ZG 

1 100642-007C / 8-1 78N-0-0.5 1 Soil I 812512008 10:55:00 AM 1 40ZG I 1 i I 1 I 

1 

1 I 

General Comments: Please email sample receipt acknowledgement to the PM. 

Please use PO#: SC03895 Please fax results by:NORMAL TAT 

PLEASE SEND REPORT TO HOA HUYNH 

I 
i 

1 00642-0086 1 8-1 78N-2-2.5 
1 00642-009C / 8-1 78N-4.5-5 

1 7 6 4 2 - 0 1  oc I 6-1 79N-0-0.5 

--- 

Relinquished by: 

Relinquished by: 

Soil 
Soil 

Soil 

8/25/2008 1 1 :05:00 AM 
8/25/2008 1 1 :45:00 AM 
8/25/2008 1 1 :55:00 AM 

40ZG 
40ZG 

4026  

1 
1 

1 



D-TEK Analytical Laboratories, Xnc. 
2722 Lolcer Avenr~c  W e ~ t ,  Suite B 

Gari$bad, CPa 92010 

ADVANCED TIECII.XNC)LC)G'lu' LAfiOU'ETORXES 
3275 Walnut Street 
Signal Hill, CA 90807 

Attn: Ms. 1-102 Huynh 

Date of Report: 
Sampling Date: 
Date Sample Received: 
Date ~xtraeted: 
Date Analyzed: 
Analyzed By: 
Method: 
Samplle Type: 
Work Order Number: 
Sample Log Number: 

9/5/08 
8/25/08 
8/2 7/08 
8/27/08 
August 28,2008 
EA 
EPA 8141A 
Soil 
100642 
08-5727 to 88-5736 

The sample(s) were analyzed with ETA mmethodolog or equivalent methods as specified on the 
attached "Analysc.p Results" report. 

The results of these analyses and the qual,ity control data are enclosed. 

Operations Manager 



D-TEK Analytical 'Laboratories, Inc. 
2722 Loker Avenue West, Suite I3 

Carlsbatl, CA 9201.0 
Tcll: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LABO'UTQRZES 
3275 Walnut Street 
Signal Hill, CA 90807 

Dntc of Report: 
Sampling Date: 
Date $ampl"~eccived: 
Date Extracted: 
Date Analyzed: 
AnaIyzed By: 
Sample Type: 
Method: 
Units: 

9/5/08 
8/25/08 
8/27/08 
8/27/08 
August 28,2008 
FA 
Soil 
EPA 8141A 
 PIT/^(^ 

ANALYSES RESULTS 

Log Nlrlrn ber: 08-5727 08-5728 
Sample ID: 100642-80l.R 1006421002~ 

.Aziny hos Methyl 
Rols1:a.r 
Coumspl~os 
Demeton 
Diazinon 
Dichlorvos 
Distll,foton 
Dursban (Chlorpyrifos) 
Ethoprop 
Fensulfothio~~ 
Fentliion 
Gardona (Stirophos) 
Ma.Ia.tl~ion 
Merplios 
M.ethyl Parathion 
.M.evinpI?os 
Nalcd 
Pl~oratc 
Ronnel 
Tokuth ion 
Trichloror~ate 



D-TEK Analytical Labora torics, Ine. 
2722 Lolter Avenue We.ct, Suitc .B 

Carfsbad, CA 92010 
Tcll: (760) 930-2555 h x :  (760) 930-251.0 

ADVANCED TEGkIN0LOGU J~ARO~ATORIES 
3275 Walnut Street: 
Signal F.Iilt, CA 90807 

Attn: Ms. Woa Wuynlx 

Dste o f  Reporl:: 
Sampling Datc: 
Dsttc Sample Received: 
Date ,Exl,xtmcted: 
Date Analyzed: 
Analyzed By: 
Sample Type: 
Method: 
Units: 

91510 8 
8/25/08 
8/27/08 
8/27/08 
August 28,2008 
EA 
Soil 
F,PA 8141A 
~ g / k g  

ANALYSES RESULTS 

Log Number: 08-5729 08-5730 
Sample ID: 100642-003B 100642-004B 

Azinphos Metl~yl 
Bolstar 
Coumapl-los 
Delnetan 
Diazinon 
Dichlorvos 
l)isulfoto!l 
Dursban (Chlorpyrifos) 
Etl~oprop 
Fe~~sulfoth ion 
Fenthion 
Gal-dona (Stirophos) 
Ma.] a.thion 
Merpl-ros 
Methyl Para,thioil 
Mevi~~phas 
Nalcd 
r"1iorate 
Ronnel 
Tokutllion 
TI-ichloronate 

N,D 
ND 
Nr) 
ND 
ND 
ND 
N:D 
ND 
ND 
ND 
NTI 
NIT) 
ND 
ND 
ND 
N'D 
N ,D 
ND 
ND 
ND 
ND 



D-TEK Analytical Laboratories, Znc. 
2722 Lokcr Avc~alre West, Slitite I3 

Carisbad, CA 92080 

A,DVANCED TEC1[-1NOLOGV LABOMTORHES 
3275 Walnut Street 
Signal Hill, CA 90807 

Attn: Ms. Hoa Huynh 

Date of Report: 
Sanrl~lli~lg Dsate: 
Dste Sample Reccivcd: 
Date Extracted: 
Date Analyzed: 
Anslyzed By: 
Sample Type: 
Method: 
Units: 

9/5/08 
8/25/08 
8/27/08 
81'2 7/08 
August 28,2008 
EA- 
Soil 
EPA 8141A 

~fz/k! 

ANALYSES RESULTS 

Log N!~mber: 08-5731. 08-5732 
Sample ID; 100642-005B 100642-006B 

Azinphos Methyl 
Bolstar 
Coumaphos 
Demeton 
Diazinon 
Dichlorvos 
Disulfoton 
Dursban (Chlorpyxifos) 
Etho prop 
Fensulfothion 
Penthion 
Gardona (Stiropltos) 
Ma.1 ath ion 
Merphos 
Methyl Pa.rat:hion 
.Mevinphos 
Nalcd 
Pl-iorate 
Rcrr~nel 
l'okutliion 
Trichloronate 

ND 
ND 
ND 
'N n 
ND 
N'D 
ND 
ND 
ND 
N .D 
ND 
ND 
N D  
ND 
ND 
NB 
NT9 
N D  
ND 
ND 
ND 

ND 
ND 
ND 
N D  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NJ> 
ND 
ND 
N D  
ND 
ND 
ND 
'NR 



I)-TEK Analytical Laboratories, Inc. 
2722 Iloker .Avenue \Vest, Suite Cg 

Cai-lsbad, CA 9201 0 
Tcl: (760) 930-2555 Fnx: (760) 930-2510 

ADVANCED TEGmOLOGY LABORATORIES 
3275 Walnut: Street 
Signal Mil!, GA 90807 

Attriz: Ms. Hoa Huynl~ 

Date of Report: 
Sampling Date: 
Date Sample Rcecivcd; 
Dote Ext:racted: 
Date Analyzed: 
hllalyzcd By: 
Snrnpie Type: 
Method: 
Units: 

9/5/08 
8/25/08 
8/27/08 
8/27/08 
Alrxgust 28,2008 
EA 
Soil 
EPA 8141A 
~ g / k g  

ANALYSES RESU'LTS 

Log Number: 08-5733 08-5734 
Sample ID: 100642-0076 100642-008B 

B-178N-0-0.5 

Azitlphos Methyl 
Bolstar 
Coumaplios 
Derneton 
Diazinan 
Uichlorvos 
Disulfoton 
Dursba.n (Chlorpyrifos) 
Ethoprol:, 
F c n s u I ~ ~ o ~ : h i ~ n  
Fenthion 
Gardona. (Stiropiios) 
Malath ion 
Merphos 
Mel:hyl Paxafhion 
Mevinphos 
Na.led 
P11oraI:e 
Ronnel 
Tokutl~ion 
Tric1-1 loronate 





D-TEK Analytical Laboratories, Inc. 
2722 Loker Avenue West, Suite R 

Cilrlsbnd, CA 92018 

Q2UAIdITY CONTROL DATA REPORT 

Datc: 9/5/08 
Attn: Ms. I3on Nuynh 
Date Extracted: 8/27/08 
Date Analyzed : August 28,2008 
Analysis Methad: EPA 8141A 
Log#: 08-5727 tto 08-5736 

No iarget a~lalytes werc detected in the method bla~~k. 

Compound @C Limits:* 

Diazinon 
Methyl Pa,rathion 
Dursban (ChlorpyriFos) 
Ga,rdona(S tirophos) 

Matrix Spiltc ( 

Compound Spike Spike Dup. MSIMSD LPYD 
Yi Recovery % Recoveuy RPD YO Limits 

m. . - 

Diazinon 118 121. 3 30 
Methyl Paratl~ion 1.02 115 1.2 30 
Dursban (Chlorpyrifos) 1.09 1.09 1 30 
Gardona (Stirophos) 122 122 15 30 

*QC limits applics to LC§, M$ and MSD 

. I-CS - LABORATORY CON'I'ROL SAMPLIF., Rcpntlcd ns "/n rccovcry of an indepcndenr slandnrtl carried rl\rougl~ 811 snmplc 
prcpnm~ion ~,rc?ccdurc.p to vcrify rnci:llod pcrformnnce. Acceprnble ranpc is bnacd on historical laboratory cont:rcrl data nlid KPA 
rcqulrcn~cnts, Ar~y out-o,f-conrrol QC t i ~ t n  i s  clcnrly indi~alrtl .  - Sgil<e- cl~vironrncntlll snmple is mar:rix gpiked with mahod compo~~ncls ~ n d  ?4 rccovcly of co~lccfltr~riotl spikcrl into sn.mplc i.9 cnlcull~led. 
Rcportcd ~3 O/n rcctrvcry. Acccytablc range for "Normal Matrix Si111~plc" Is hasctl on histol-ical Inborntory control dst:n, Any oul-of-control 
(JC dntu is clcnrly intlicalcd, - Sarmgatc.p- Co~mpoundfi reprcsc~~tiltivc n fa  group of compounds, Surrognlcs nre spiltcd into ~nvironmcntal samples and ?4 rccovcry ol' 
cnnccntrnticrn .ppikcd is calculntcd n~ id  reported. A~ccptab1c rnllgc vflric.7 depending on slzinple matrix ~ [ i d  a~~n lys i s  ~ncthod. Any out-of- 

~ o n l r d l  QC data is clcnrly indicxtcd. 
1 



D-TEK Analytical Laboratories, Ine. 
2722 Loker Avellue West, Suite b 

Cnrlsbad, CA 9201 0 
930-2555 Pax: 

SURROGATE RECOVERIES 
(TribotyIphospbnle) 

Merllocl Blank 
08-5727 
08-5728 
08-5 729 
08-5730 
08-573 1 
08-5732 
08-5733 
08-5734. 
08-5735 
08-5736 
LCS 
08-57] 8 M$ 
08-571 8 MSD 

QC Limits: 50 to 170% 

Operations ~ a n a ~ e r  

. LC$ - I .nROKATORY CQNTltOL SAMPLE, Kcported as % recovcy o f  nn ir~depmdcnt sl:andn.rd canicd I:hmugh nll sanrplc 
prcpnrat,i~n p r t~edu re s  to vcrify merl~od pclforrntince. Acccplable rarigc is bd.cled on llisroricnl 1n.borntor-y conlrcll dntd and EPA 
rcquircrncnts, Any nut-of-conl.rol QC dntn is r;lcn.rly indicsrcd. . Spjlce- cnvironmcntnl snmplc i s  mntrix spilted with ~ncdiod compounds and 741 recovery ofcollcct~tratiorl spiked illto snmplc i s  cnlculnlcd, 
Rcponcd as % rccovcry. Acccpi:whle ranee for "Norrnirl Matrix Stlmplc" i y  hn~cd  on historical laborwtory control d n ~ : n ,  Any out-ollcontrol 
QC dnca is clct~rly indicnrcd, - ,Sllrrog3t~~- Compounds rcgrcscntutive ol'a group of cc~mpounds. Surrogates arc spilced into cnvironmcntn.l somplcs nnd 9'0 recovcry of 
c~nccntrotic~tl ~ p i l ( ~ ( l  is calculot:cd and rcportccl. Acccptubic rnnge vnrics dcpcnding on sa~nplc  ~nntrix and nnxly5is ~ n c t h ~ d .  Ally oiu-oiL 
control QC dntn i s  clcilrly indicnicd. 

2 
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From: Carmen Aguila 
Sent: Thursday, August 28,2008 9:07 AM 
To: Hoa Huynh 
Subject: FW: Changes to COC 

- - - -  -Original Message----- 
From: Keller, Kelly (Irvine,CA-US) [mailto:kkeller@trcsolutions.com] 
Sent: Wednesday, August 27, 2008 7:28 PM 
To: Carmen Aguila 
Cc: Surrency, Ross (Irvine,CA-US) 
Subject: Changes to COC 

Carmen, 
Per our conversation today, please make the following changes to the lab . 

order/COCs received 8/26/08: 

1. Add sample B-185N-0-.5, analysis for lead (60610B). Sample submitted 
but not recorded on COC. 
2. Cancel sample B-186N-1-1.5 analysis. 
3. ER-1, which was on the COC but not received by the lab, will be 
included with the samples to be picked up on Friday. ER-2 will be on the 
COCs submitted on Friday. 
4. Unlabled tubes (2) can be discarded, since there is enough material 
in the jars for analysis. 

Thanks and we'll double-check all samples before submitting. Kelly 



September 23,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100642 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 26,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~aborkory  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolow Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100642

DF

Advanced Technology Laboratories Date: 9/23/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/26/2008 5:20:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-180N-0-.5 8/25/2008 9/22/2008mg/L0.81 R99773 1100642-016A 0.086 0.25

B-181N-0-.5 8/25/2008 9/22/2008mg/L5.0 R99773 1100642-017A 0.086 0.25

B-182N-0-.5 8/25/2008 9/22/2008mg/L15 R99773 2100642-018A 0.17 0.50

B-184N-0-.5 8/25/2008 9/22/2008mg/L2.6 R99773 1100642-020A 0.086 0.25

B-183N-0-.5 8/26/2008 9/22/2008mg/L3.3 R99773 1100642-024A 0.086 0.25

B-250N-0-.5 8/26/2008 9/22/2008mg/L3.7 R99773 1100642-048A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: MB-48908A

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545829

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-48908

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99773

SeqNo: 1545830

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 05.034

Sample ID: 100739-007A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545841

DUPSampType: TestCode: 7420_ST

Lead 200.25 3.455 0.4863.438

Sample ID: 100739-007A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545842

MSSampType: TestCode: 7420_ST

Lead 5.000 85.2 80 1200.25 3.4557.714

Sample ID: MB-48908B

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545843

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: 100740-014A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545854

DUPSampType: TestCode: 7420_ST

Lead 202.5 80.11 0.32079.851

Sample ID: 100740-014A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545855

MSSampType: TestCode: 7420_ST

Lead 5.000 171 80 120 S2.5 80.1188.648

Sample ID: 100740-014A-MSD

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545856

MSDSampType: TestCode: 7420_ST

Lead 5.000 69.3 80 120 20 S2.5 80.11 88.65 5.9083.571

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



October 01,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

E L M  No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100642 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 26,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

& ~ d d i d  F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100642

DF

Advanced Technology Laboratories Date: 10/1/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/26/2008 5:20:00 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-181N-0-.5 8/25/2008 10/1/2008mg/LND R100133 1100642-017A 0.086 0.25

B-182N-0-.5 8/25/2008 10/1/2008mg/LND R100133 1100642-018A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

01-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: MB-49176A

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552296

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128A TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552297

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: LCS-49176

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100133

SeqNo: 1552298

LCSSampType: TestCode: 7420_TC

Lead 1.000 82.9 80 1200.25 00.829

Sample ID: 100741-009A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552304

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.013 0.05531.013

Sample ID: 100741-009A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552305

MSSampType: TestCode: 7420_TC

Lead 2.500 89.4 70 1300.25 1.0133.248

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100642
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: 100741-009A-MSD

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552306

MSDSampType: TestCode: 7420_TC

Lead 2.500 83.3 70 130 200.25 1.013 3.248 4.783.096

Sample ID: MB-40176B

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552312

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128B TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552313

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: 100740-015A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552317

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.376 19.61.675

Sample ID: 100740-015A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552318

MSSampType: TestCode: 7420_TC

Lead 2.500 125 70 1300.25 1.3764.506

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



September 04,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Twine, CA 926 1 8 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02 107CA 
NEVADA. : CA-40 1 

Arizona: AZ0689 

CSDLAC No. : 10 196 

Workorder No.: 100739 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, a 
Eddie F. $(odriguez 

Labora$dry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-245S-0-.5

Collection Date: 8/29/2008 8:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-001

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 175 0.11 9/3/2008 04:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-238S-0-.5

Collection Date: 8/29/2008 8:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-002

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 19.4 0.11 9/3/2008 04:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-240S-0-.5

Collection Date: 8/29/2008 9:05:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-003

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 119 0.11 9/3/2008 04:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-241S-0-.5

Collection Date: 8/29/2008 9:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-004

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 124 0.11 9/3/2008 04:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-239S-0-.5

Collection Date: 8/29/2008 9:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-005

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1150 0.11 9/3/2008 04:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-247S-0-.5

Collection Date: 8/29/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-006

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1860 0.11 9/3/2008 04:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-249S-0-.5

Collection Date: 8/29/2008 10:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-007

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1150 0.11 9/3/2008 04:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-248S-0-.5

Collection Date: 8/29/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-008

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1540 0.11 9/3/2008 04:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-164N-0-.5

Collection Date: 8/29/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-009

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 110 0.11 9/3/2008 04:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-164NA-0-.5

Collection Date: 8/29/2008 11:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-010

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 16.3 0.11 9/3/2008 04:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-165N-0-.5

Collection Date: 8/29/2008 11:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-011

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 181 0.11 9/3/2008 04:46 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-171N-0-.5

Collection Date: 8/29/2008 11:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-012

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1330 0.11 9/3/2008 04:48 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-171NA-0-.5

Collection Date: 8/29/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-013

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1430 0.11 9/3/2008 04:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-208N-0-.5

Collection Date: 8/29/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-014

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 197 0.11 9/3/2008 04:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-208N-1-1.5

Collection Date: 8/29/2008 1:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-015

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 116 0.11 9/3/2008 04:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-208N-2-2.5

Collection Date: 8/29/2008 1:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-016

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 172 0.11 9/3/2008 05:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-256S-0-.5

Collection Date: 8/29/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-017

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 154 0.11 9/3/2008 05:04 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

18 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-256SA-0-.5

Collection Date: 8/29/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-018

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 177 0.11 9/3/2008 05:06 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

19 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: ER-5

Collection Date: 8/29/2008 1:50:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 100739

Lab ID: 100739-019

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP8_080903G 48523QC Batch: PrepDate: 9/3/2008

Lead 0.25 mg/L 1ND 0.0046 9/3/2008 03:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 23



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

04-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48490A

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99075

SeqNo: 1533481

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48490

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99075

SeqNo: 1533482

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 113 80 1205.0 0282.466

Sample ID: 100739-010A-DUP

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-164NA-0-.5

RunNo: 99075

SeqNo: 1533493

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 6.339 22.57.943

Sample ID: 100739-010A-MS

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-164NA-0-.5

RunNo: 99075

SeqNo: 1533494

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.7 45 1105.0 6.339218.161

Sample ID: MB-48490B

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99075

SeqNo: 1533495

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100740-003A-DUP

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99075

SeqNo: 1533506

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.805 03.716

Sample ID: 100740-003A-MS

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99075

SeqNo: 1533507

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.0 45 1105.0 3.805216.264

Sample ID: 100740-003A-MSD

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99075

SeqNo: 1533508

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.6 45 110 205.0 3.805 216.3 0.459215.274

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99066

SeqNo: 1533355

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99066

SeqNo: 1533356

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 94.8 85 1150.25 00.948

Sample ID: 100770-001H-DUP

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533358

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 100770-001H-MS

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533359

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 96.7 71 1180.25 02.418

Sample ID: 100770-001H-MSD

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533360

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 95.8 71 118 200.25 0 2.418 0.9612.395

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

23 of 23
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Hoa Huynh 

From: Keller, Kelly (Irvine,GA-US) [kkeller@trcsolutions.com] 

Sent: Thursday, September 04, 2008 10:12 AM 

To: Hoa Huynh 

Subject: RE: Question about samples received on 8/29/08 

Yes, Eke analysis is for lead (6010B). Thanks. 

From: Hoa Huynh [mailto: hoa@atlglobal.com] 
Sent: Tuesday, September 02, 2008 11:04 AM 
To: Keller, Kelly (Irvine,CA-US) 
Subject: Question about samples received on 8/29/08 

Good morning Kelly, 

Attached is a copy of coc for samples received on 8/29/08. 
On the second page, you did not mark the analysis. I'd like to know if these are all for Lead by 6010B? 

Thanks 

Hoa Huynh 
Prereci Coordrrrator 

Advanced Tecl.inology Laboratories 
www,atlgJi~isal.corutn 
Tel: (562) 989-4045 ext. 249 
Fax: (562) 989-4040 

Advanced Technology Laboratories is a full-service environmental lab providing organic and inorganic analyses of soil, water, wastewater, storm water 
and hazardous waste samples. ATL is accredited by the State of California, NELAP and State of Nevada and holds various SBE, DBE and MBE 
certificates and a USDA soil permit. ATL takes pride in providing our customers with quick turnaround time, excellent customer service and defensible 
data while offering very competitive rates. Advanced Technology Labs - Your Partner for Quality Environmental Testing 

This message is intended for the use of the individual or entity to which it is addressed. This may contain information that is privileged, confidential, and 
exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for 
delivering the message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly 
prohibited. If you have received this communication in error, please notify us immediately by telephone and delete the original message. Thank you. 



September 23,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 101 96 

Workorder No.: 100739 

RE: Caltrans West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 

1 o f4  
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100739

DF

Advanced Technology Laboratories Date: 9/23/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-245S-0-.5 8/29/2008 9/22/2008mg/L2.3 R99773 1100739-001A 0.086 0.25

B-239S-0-.5 8/29/2008 9/22/2008mg/L3.0 R99773 1100739-005A 0.086 0.25

B-247S-0-.5 8/29/2008 9/22/2008mg/L26 R99773 4100739-006A 0.34 1.0

B-249S-0-.5 8/29/2008 9/22/2008mg/L3.5 R99773 1100739-007A 0.086 0.25

B-248S-0-.5 8/29/2008 9/22/2008mg/L6.4 R99773 1100739-008A 0.086 0.25

B-165N-0-.5 8/29/2008 9/22/2008mg/L1.2 R99773 1100739-011A 0.086 0.25

B-171N-0-.5 8/29/2008 9/22/2008mg/L22 R99773 4100739-012A 0.34 1.0

B-171NA-0-.5 8/29/2008 9/22/2008mg/L28 R99773 4100739-013A 0.34 1.0

B-208N-0-.5 8/29/2008 9/22/2008mg/L6.0 R99773 1100739-014A 0.086 0.25

B-208N-2-2.5 8/29/2008 9/22/2008mg/L3.3 R99773 1100739-016A 0.086 0.25

B-256S-0-.5 8/29/2008 9/22/2008mg/L3.9 R99773 1100739-017A 0.086 0.25

B-256SA-0-.5 8/29/2008 9/22/2008mg/L3.5 R99773 1100739-018A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: MB-48908A

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545829

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-48908

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99773

SeqNo: 1545830

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 05.034

Sample ID: 100739-007A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-249S-0-.5

RunNo: 99773

SeqNo: 1545841

DUPSampType: TestCode: 7420_ST

Lead 200.25 3.455 0.4863.438

Sample ID: 100739-007A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-249S-0-.5

RunNo: 99773

SeqNo: 1545842

MSSampType: TestCode: 7420_ST

Lead 5.000 85.2 80 1200.25 3.4557.714

Sample ID: MB-48908B

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545843

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: 100740-014A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545854

DUPSampType: TestCode: 7420_ST

Lead 202.5 80.11 0.32079.851

Sample ID: 100740-014A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545855

MSSampType: TestCode: 7420_ST

Lead 5.000 171 80 120 S2.5 80.1188.648

Sample ID: 100740-014A-MSD

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545856

MSDSampType: TestCode: 7420_ST

Lead 5.000 69.3 80 120 20 S2.5 80.11 88.65 5.9083.571

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



October 03,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

E W  No.: 1838 
N E W  No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10 196 

Workorder No.: 100739 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

& Eddie F. Rodriguez 

Laboratory Director 

The cover letter is integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

1 o f7  
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100739

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-247S-0-.5 8/29/2008 10/2/2008mg/L0.37 R100185 1100739-006A 0.19 0.25

B-248S-0-.5 8/29/2008 10/2/2008mg/L0.60 R100185 1100739-008A 0.19 0.25

B-171NA-0-.5 8/29/2008 10/2/2008mg/L0.28 R100185 1100739-013A 0.19 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100739

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-247S-0-.5 8/29/2008 10/1/2008mg/L0.46 R100133 1100739-006A 0.086 0.25

B-248S-0-.5 8/29/2008 10/1/2008mg/LND R100133 1100739-008A 0.086 0.25

B-171N-0-.5 8/29/2008 10/1/2008mg/L0.63 R100133 1100739-012A 0.086 0.25

B-171NA-0-.5 8/29/2008 10/1/2008mg/L0.59 R100133 1100739-013A 0.086 0.25

B-208N-0-.5 8/29/2008 10/1/2008mg/LND R100133 1100739-014A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: MB-49176A

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552296

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128A TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552297

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: LCS-49176

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100133

SeqNo: 1552298

LCSSampType: TestCode: 7420_TC

Lead 1.000 82.9 80 1200.25 00.829

Sample ID: 100741-009A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552304

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.013 0.05531.013

Sample ID: 100741-009A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552305

MSSampType: TestCode: 7420_TC

Lead 2.500 89.4 70 1300.25 1.0133.248

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: 100741-009A-MSD

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552306

MSDSampType: TestCode: 7420_TC

Lead 2.500 83.3 70 130 200.25 1.013 3.248 4.783.096

Sample ID: MB-40176B

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552312

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128B TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552313

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: 100740-015A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552317

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.376 19.61.675

Sample ID: 100740-015A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552318

MSSampType: TestCode: 7420_TC

Lead 2.500 125 70 1300.25 1.3764.506

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

5 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: MB-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553474

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100185

SeqNo: 1553475

LCSSampType: TestCode: 7420_DI

Lead 5.000 97.9 80 1200.25 04.896

Sample ID: 100797-063A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553486

DUPSampType: TestCode: 7420_DI

Lead 20 R0.25 1.501 36.51.038

Sample ID: 100797-063A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553487

MSSampType: TestCode: 7420_DI

Lead 5.000 81.6 70 1300.25 1.5015.582

Sample ID: MB-49149B

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553488

MBLKSampType: TestCode: 7420_DI

Lead 0.250.219

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100739
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: 100797-072A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553491

DUPSampType: TestCode: 7420_DI

Lead 200.25 0.3272 00.191

Sample ID: 100797-072A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553492

MSSampType: TestCode: 7420_DI

Lead 5.000 93.6 70 1300.25 0.32725.009

Sample ID: 100797-072A-MSD

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553493

MSDSampType: TestCode: 7420_DI

Lead 5.000 92.3 70 130 200.25 0.3272 5.009 1.354.942

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 7



September 04,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 926 1 8 

TEL: (949) 34 1-745 8 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 

NEVADA. : CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No. : 1 00740 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sarnple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. odriguez Y 
~ a b o r a t d r ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: ER-2

Collection Date: 8/26/2008 2:45:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-001

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP8_080903G 48523QC Batch: PrepDate: 9/3/2008

Lead 0.25 mg/L 1ND 0.0046 9/3/2008 03:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-253S-0-.5

Collection Date: 8/27/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-002

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 15.5 0.25 9/3/2008 05:08 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-253S-1-1.5

Collection Date: 8/27/2008 9:23:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-003

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903C 48490QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 05:10 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-253S-2-2.5

Collection Date: 8/27/2008 9:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-004

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 18.8 0.25 9/3/2008 05:28 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-254S-0-.5

Collection Date: 8/27/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-005

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 130 0.25 9/3/2008 05:30 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-254S-1-1.5

Collection Date: 8/27/2008 9:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-006

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 18.9 0.25 9/3/2008 05:32 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-254S-2-2.5

Collection Date: 8/27/2008 9:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-007

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 05:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-255S-0-.5

Collection Date: 8/27/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-008

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 116 0.25 9/3/2008 05:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-255S-1-1.5

Collection Date: 8/27/2008 9:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-009

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 17.8 0.25 9/3/2008 05:39 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-255S-2-2.5

Collection Date: 8/27/2008 10:00:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-010

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 17.1 0.25 9/3/2008 05:41 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-204N-0-.5

Collection Date: 8/27/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-011

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1510 0.25 9/3/2008 05:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-204N-1-1.5

Collection Date: 8/27/2008 12:17:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-012

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 05:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-204N-2-2.5

Collection Date: 8/27/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-013

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 18.2 0.25 9/3/2008 05:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-205N-0-.5

Collection Date: 8/27/2008 12:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-014

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 11100 0.25 9/3/2008 06:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-205N-1-1.5

Collection Date: 8/27/2008 12:32:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-015

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1790 0.25 9/3/2008 06:03 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-205N-2-2.5

Collection Date: 8/27/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-016

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1250 0.25 9/3/2008 06:05 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-206N-0-.5

Collection Date: 8/27/2008 12:43:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-017

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1290 0.25 9/3/2008 06:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

18 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-206N-1-1.5

Collection Date: 8/27/2008 12:45:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-018

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 117 0.25 9/3/2008 06:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-206N-2-2.5

Collection Date: 8/27/2008 12:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-019

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 15.6 0.25 9/3/2008 06:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-207N-0-.5

Collection Date: 8/27/2008 1:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-020

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 161 0.25 9/3/2008 06:13 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

21 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-207N-1-1.5

Collection Date: 8/27/2008 1:03:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-021

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 17.3 0.25 9/3/2008 06:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

22 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-207N-2-2.5

Collection Date: 8/27/2008 1:07:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-022

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 16.8 0.25 9/3/2008 06:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

23 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-209N-0-.5

Collection Date: 8/27/2008 1:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-023

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903D 48491QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1500 0.25 9/3/2008 06:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-209N-1-1.5

Collection Date: 8/27/2008 1:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-024

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 06:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-209N-2-2.5

Collection Date: 8/27/2008 1:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-025

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 06:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-210S-0-.5

Collection Date: 8/27/2008 1:55:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-026

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1200 0.25 9/3/2008 06:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-210S-1-1.5

Collection Date: 8/27/2008 1:57:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-027

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1240 0.25 9/3/2008 06:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-210S-2-2.5

Collection Date: 8/27/2008 2:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-028

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 16.0 0.25 9/3/2008 06:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-211S-0-.5

Collection Date: 8/27/2008 2:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-029

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 133 0.25 9/3/2008 06:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-211S-1-1.5

Collection Date: 8/27/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-030

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 06:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-211S-2-2.5

Collection Date: 8/27/2008 2:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-031

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.25 9/3/2008 06:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-212S-0-.5

Collection Date: 8/27/2008 2:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-032

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1190 0.25 9/3/2008 07:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-212S-1-1.5

Collection Date: 8/27/2008 2:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-033

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 137 0.25 9/3/2008 07:02 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-212S-2-2.5

Collection Date: 8/27/2008 2:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100740

Lab ID: 100740-034

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 110 0.25 9/3/2008 07:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

04-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48490A

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99075

SeqNo: 1533481

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48490

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99075

SeqNo: 1533482

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 113 80 1205.0 0282.466

Sample ID: 100739-010A-DUP

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99075

SeqNo: 1533493

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 6.339 22.57.943

Sample ID: 100739-010A-MS

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99075

SeqNo: 1533494

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.7 45 1105.0 6.339218.161

Sample ID: MB-48490B

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99075

SeqNo: 1533495

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100740-003A-DUP

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-253S-1-1.5

RunNo: 99075

SeqNo: 1533506

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.805 03.716

Sample ID: 100740-003A-MS

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-253S-1-1.5

RunNo: 99075

SeqNo: 1533507

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.0 45 1105.0 3.805216.264

Sample ID: 100740-003A-MSD

Batch ID: 48490 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-253S-1-1.5

RunNo: 99075

SeqNo: 1533508

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.6 45 110 205.0 3.805 216.3 0.459215.274

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48491A

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99084

SeqNo: 1533698

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48491

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99084

SeqNo: 1533699

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 114 80 1205.0 0284.075

Sample ID: 100740-013A-DUP

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-204N-2-2.5

RunNo: 99084

SeqNo: 1533710

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 8.230 0.2278.248

Sample ID: 100740-013A-MS

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-204N-2-2.5

RunNo: 99084

SeqNo: 1533711

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 80.1 45 1105.0 8.230208.429

Sample ID: MB-48491B

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99084

SeqNo: 1533712

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100740-023A-DUP

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-209N-0-.5

RunNo: 99084

SeqNo: 1533723

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 500.1 46.8310.512

Sample ID: 100740-023A-MS

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-209N-0-.5

RunNo: 99084

SeqNo: 1533724

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 28.8 45 110 S5.0 500.1572.000

Sample ID: 100740-023A-MSD

Batch ID: 48491 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-209N-0-.5

RunNo: 99084

SeqNo: 1533725

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 -48.4 45 110 20 SR5.0 500.1 572.0 40.6379.092

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

39 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48492A

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99085

SeqNo: 1533726

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48492

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99085

SeqNo: 1533727

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 112 80 1205.0 0279.590

Sample ID: 100740-033A-DUP

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-212S-1-1.5

RunNo: 99085

SeqNo: 1533738

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 37.24 5.4735.259

Sample ID: 100740-033A-MS

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-212S-1-1.5

RunNo: 99085

SeqNo: 1533739

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.9 45 1105.0 37.24269.406

Sample ID: MB-48492B

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99085

SeqNo: 1533740

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100741-010A-DUP

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99085

SeqNo: 1533751

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 210.9 1.07213.181

Sample ID: 100741-010A-MS

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99085

SeqNo: 1533752

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 72.9 45 1105.0 210.9393.130

Sample ID: 100741-010A-MSD

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99085

SeqNo: 1533753

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.8 45 110 205.0 210.9 393.1 7.99362.916

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

41 of 42



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99066

SeqNo: 1533355

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99066

SeqNo: 1533356

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 94.8 85 1150.25 00.948

Sample ID: 100770-001H-DUP

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533358

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 100770-001H-MS

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533359

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 96.7 71 1180.25 02.418

Sample ID: 100770-001H-MSD

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533360

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 95.8 71 118 200.25 0 2.418 0.9612.395

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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September 23,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 101 96 

Workorder No.: 100740 

RE: C a l m s  West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sarnple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opporhlnity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ~ . y h r i ~ u e z  

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without d t t e n  permission from the client and Advanced Technology Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100740

DF

Advanced Technology Laboratories Date: 9/23/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-204N-0-.5 8/27/2008 9/22/2008mg/L41 R99773 5100740-011A 0.43 1.2

B-205N-0-.5 8/27/2008 9/22/2008mg/L80 R99773 10100740-014A 0.86 2.5

B-205N-1-1.5 8/27/2008 9/22/2008mg/L28 R99774 4100740-015A 0.34 1.0

B-205N-2-2.5 8/27/2008 9/22/2008mg/L12 R99774 2100740-016A 0.17 0.50

B-206N-0-.5 8/27/2008 9/22/2008mg/L24 R99774 4100740-017A 0.34 1.0

B-207N-0-.5 8/27/2008 9/22/2008mg/L8.3 R99774 1100740-020A 0.086 0.25

B-209N-0-.5 8/27/2008 9/22/2008mg/L15 R99774 2100740-023A 0.17 0.50

B-210S-0-.5 8/27/2008 9/22/2008mg/L14 R99774 2100740-026A 0.17 0.50

B-210S-1-1.5 8/27/2008 9/22/2008mg/L16 R99774 2100740-027A 0.17 0.50

B-212S-0-.5 8/27/2008 9/22/2008mg/L12 R99774 2100740-032A 0.17 0.50

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: MB-48908A

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545829

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-48908

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99773

SeqNo: 1545830

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 05.034

Sample ID: 100739-007A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545841

DUPSampType: TestCode: 7420_ST

Lead 200.25 3.455 0.4863.438

Sample ID: 100739-007A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99773

SeqNo: 1545842

MSSampType: TestCode: 7420_ST

Lead 5.000 85.2 80 1200.25 3.4557.714

Sample ID: MB-48908B

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99773

SeqNo: 1545843

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R99773

Sample ID: 100740-014A-DUP

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-205N-0-.5

RunNo: 99773

SeqNo: 1545854

DUPSampType: TestCode: 7420_ST

Lead 202.5 80.11 0.32079.851

Sample ID: 100740-014A-MS

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-205N-0-.5

RunNo: 99773

SeqNo: 1545855

MSSampType: TestCode: 7420_ST

Lead 5.000 171 80 120 S2.5 80.1188.648

Sample ID: 100740-014A-MSD

Batch ID: R99773 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-205N-0-.5

RunNo: 99773

SeqNo: 1545856

MSDSampType: TestCode: 7420_ST

Lead 5.000 69.3 80 120 20 S2.5 80.11 88.65 5.9083.571

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R99774

Sample ID: MB-48909A

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99774

SeqNo: 1545857

MBLKSampType: TestCode: 7420_ST

Lead 0.250.093

Sample ID: LCS-48909

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99774

SeqNo: 1545858

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 0.092885.153

Sample ID: 100741-005A-DUP

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99774

SeqNo: 1545869

DUPSampType: TestCode: 7420_ST

Lead 200.50 16.64 3.5316.062

Sample ID: 100741-005A-MS

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99774

SeqNo: 1545870

MSSampType: TestCode: 7420_ST

Lead 5.000 42.0 80 120 S0.50 16.6418.742

Sample ID: MB-48909B

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99774

SeqNo: 1545871

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R99774

Sample ID: 100741-030A-DUP

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99774

SeqNo: 1545882

DUPSampType: TestCode: 7420_ST

Lead 20 R0.25 6.732 31.44.904

Sample ID: 100741-030A-MS

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99774

SeqNo: 1545883

MSSampType: TestCode: 7420_ST

Lead 5.000 83.3 80 1200.50 6.73210.898

Sample ID: 100741-030A-MSD

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99774

SeqNo: 1545884

MSDSampType: TestCode: 7420_ST

Lead 5.000 95.2 80 120 200.50 6.732 10.90 5.3211.493

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 6



October 03,2008 

David Lemon 
TRC 
2 1 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAF' No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 100740 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance wirh the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. Rodriguez 

Laboratory Director 

The cover letter is w integral part of this analytical report. This Laboratory Report cannot he reproduced in part or in 
its entirew without written permission from the client and Advanced Technolopy Laboratories. 

Advanced Tecl~nologv 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100740

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-204N-0-.5 8/27/2008 10/2/2008mg/L1.4 R100185 1100740-011A 0.19 0.25

B-205N-0-.5 8/27/2008 10/2/2008mg/L0.32 R100185 1100740-014A 0.19 0.25

B-205N-1-1.5 8/27/2008 10/2/2008mg/LND R100185 1100740-015A 0.19 0.25

B-209N-0-.5 8/27/2008 10/2/2008mg/LND R100185 1100740-023A 0.19 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100740

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-204N-0-.5 8/27/2008 10/1/2008mg/L1.6 R100133 1100740-011A 0.086 0.25

B-205N-0-.5 8/27/2008 10/1/2008mg/L5.5 R100133 1100740-014A 0.086 0.25

B-205N-1-1.5 8/27/2008 10/1/2008mg/L1.4 R100133 1100740-015A 0.086 0.25

B-205N-2-2.5 8/27/2008 10/1/2008mg/L0.44 R100133 1100740-016A 0.086 0.25

B-206N-0-.5 8/27/2008 10/1/2008mg/L0.35 R100133 1100740-017A 0.086 0.25

B-207N-0-.5 8/27/2008 10/1/2008mg/LND R100133 1100740-020A 0.086 0.25

B-209N-0-.5 8/27/2008 10/1/2008mg/L0.63 R100133 1100740-023A 0.086 0.25

B-210S-0-.5 8/27/2008 10/1/2008mg/L0.41 R100133 1100740-026A 0.086 0.25

B-210S-1-1.5 8/27/2008 10/1/2008mg/L0.28 R100133 1100740-027A 0.086 0.25

B-212S-0-.5 8/27/2008 10/1/2008mg/L0.73 R100133 1100740-032A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: MB-49176A

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552296

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128A TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552297

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: LCS-49176

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100133

SeqNo: 1552298

LCSSampType: TestCode: 7420_TC

Lead 1.000 82.9 80 1200.25 00.829

Sample ID: 100741-009A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552304

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.013 0.05531.013

Sample ID: 100741-009A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552305

MSSampType: TestCode: 7420_TC

Lead 2.500 89.4 70 1300.25 1.0133.248

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: 100741-009A-MSD

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552306

MSDSampType: TestCode: 7420_TC

Lead 2.500 83.3 70 130 200.25 1.013 3.248 4.783.096

Sample ID: MB-40176B

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552312

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128B TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552313

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: 100740-015A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-205N-1-1.5

RunNo: 100133

SeqNo: 1552317

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.376 19.61.675

Sample ID: 100740-015A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-205N-1-1.5

RunNo: 100133

SeqNo: 1552318

MSSampType: TestCode: 7420_TC

Lead 2.500 125 70 1300.25 1.3764.506

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

5 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: MB-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553474

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100185

SeqNo: 1553475

LCSSampType: TestCode: 7420_DI

Lead 5.000 97.9 80 1200.25 04.896

Sample ID: 100797-063A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553486

DUPSampType: TestCode: 7420_DI

Lead 20 R0.25 1.501 36.51.038

Sample ID: 100797-063A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553487

MSSampType: TestCode: 7420_DI

Lead 5.000 81.6 70 1300.25 1.5015.582

Sample ID: MB-49149B

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553488

MBLKSampType: TestCode: 7420_DI

Lead 0.250.219

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100740
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: 100797-072A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553491

DUPSampType: TestCode: 7420_DI

Lead 200.25 0.3272 00.191

Sample ID: 100797-072A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553492

MSSampType: TestCode: 7420_DI

Lead 5.000 93.6 70 1300.25 0.32725.009

Sample ID: 100797-072A-MSD

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553493

MSDSampType: TestCode: 7420_DI

Lead 5.000 92.3 70 130 200.25 0.3272 5.009 1.354.942

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 7



September 04,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02 10'7CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 

CSDLAC No.: 10196 

Workorder No. : 1 0074 1 

: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddi riguez 

Laborathry Director 
/ 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: ER-3

Collection Date: 8/28/2008 8:10:00 AM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-001

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP8_080903G 48523QC Batch: PrepDate: 9/3/2008

Lead 0.25 mg/L 1ND 0.0046 9/3/2008 03:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-166N-0-.5

Collection Date: 8/28/2008 9:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-002

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 170 0.11 9/3/2008 07:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-167N-0-.5

Collection Date: 8/28/2008 9:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-003

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 119 0.11 9/3/2008 07:20 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-168N-0-.5

Collection Date: 8/28/2008 9:35:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-004

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 136 0.11 9/3/2008 07:22 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-169N-0-.5

Collection Date: 8/28/2008 9:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-005

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1170 0.11 9/3/2008 07:24 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-170N-0-.5

Collection Date: 8/28/2008 9:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-006

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 130 0.11 9/3/2008 07:26 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

7 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-173N-0-.5

Collection Date: 8/28/2008 10:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-007

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 123 0.11 9/3/2008 07:29 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

8 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-173N-1-1.5

Collection Date: 8/28/2008 10:25:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-008

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1130 0.11 9/3/2008 07:31 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

9 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-173N-2-2.5

Collection Date: 8/28/2008 10:30:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-009

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1160 0.11 9/3/2008 07:33 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

10 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-172N-0-.5

Collection Date: 8/28/2008 10:33:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-010

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903E 48492QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1210 0.11 9/3/2008 07:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

11 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-172N-1-1.5

Collection Date: 8/28/2008 10:37:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-011

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1130 0.11 9/3/2008 07:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

12 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-172N-2-2.5

Collection Date: 8/28/2008 10:40:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-012

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 122 0.11 9/3/2008 07:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

13 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-174N-0-.5

Collection Date: 8/28/2008 10:45:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-013

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 125 0.11 9/3/2008 07:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

14 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-174N-1-1.5

Collection Date: 8/28/2008 10:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-014

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 158 0.11 9/3/2008 08:00 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

15 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-174N-2-2.5

Collection Date: 8/28/2008 10:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-015

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 164 0.11 9/3/2008 08:07 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

16 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-203N-0-.5

Collection Date: 8/28/2008 11:10:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-016

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1340 0.11 9/3/2008 08:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

17 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-203N-1-1.5

Collection Date: 8/28/2008 11:15:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-017

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 112 0.11 9/3/2008 08:11 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

18 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-203N-2-2.5

Collection Date: 8/28/2008 11:20:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-018

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 143 0.11 9/3/2008 08:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

19 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-214S-0-.5

Collection Date: 8/28/2008 11:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-019

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 140 0.11 9/3/2008 08:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

20 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-214S-1-1.5

Collection Date: 8/28/2008 11:55:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-020

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 122 0.11 9/3/2008 08:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-214S-2-2.5

Collection Date: 8/28/2008 12:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-021

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 115 0.11 9/3/2008 08:27 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-215S-0-.5

Collection Date: 8/28/2008 12:05:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-022

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 126 0.11 9/3/2008 08:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-215S-1-1.5

Collection Date: 8/28/2008 12:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-023

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 18.4 0.11 9/3/2008 08:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-215S-2-2.5

Collection Date: 8/28/2008 12:15:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-024

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.11 9/3/2008 08:38 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-213S-0-.5

Collection Date: 8/28/2008 12:25:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-025

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1610 0.11 9/3/2008 08:40 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-213S-1-1.5

Collection Date: 8/28/2008 12:30:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-026

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 17.9 0.11 9/3/2008 08:43 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-213S-2-2.5

Collection Date: 8/28/2008 12:35:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-027

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 1ND 0.11 9/3/2008 08:45 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-244N-0-.5

Collection Date: 8/28/2008 1:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-028

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 116 0.11 9/3/2008 08:47 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-243N-0-.5

Collection Date: 8/28/2008 2:00:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-029

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 155 0.11 9/3/2008 08:49 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-242N-0-.5

Collection Date: 8/28/2008 2:10:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-030

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903F 48493QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 176 0.11 9/3/2008 08:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-246N-0-.5

Collection Date: 8/28/2008 2:20:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-031

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903G 48494QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 124 0.11 9/3/2008 09:09 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-237SA-0-.5

Collection Date: 8/28/2008 2:50:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-032

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903G 48494QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 166 0.11 9/3/2008 09:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-237S-0-.5

Collection Date: 8/28/2008 2:40:00 PM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-033

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: SRB

EPA  3050M

RunID: ICP6_080903G 48494QC Batch: PrepDate: 9/2/2008

Lead 5.0 mg/Kg 137 0.11 9/3/2008 09:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: ER-4

Collection Date: 8/28/2008 3:00:00 PM

Matrix: RINSEATE

CLIENT: TRC

Lab Order: 100741

Lab ID: 100741-034

Advanced Technology Laboratories Print Date: 04-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ICP
EPA 6010B

Analyst: LKN

EPA 3010A

RunID: ICP8_080903G 48523QC Batch: PrepDate: 9/3/2008

Lead 0.25 mg/L 1ND 0.0046 9/3/2008 03:23 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

04-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48492A

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99085

SeqNo: 1533726

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48492

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99085

SeqNo: 1533727

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 112 80 1205.0 0279.590

Sample ID: 100740-033A-DUP

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99085

SeqNo: 1533738

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 37.24 5.4735.259

Sample ID: 100740-033A-MS

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99085

SeqNo: 1533739

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.9 45 1105.0 37.24269.406

Sample ID: MB-48492B

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99085

SeqNo: 1533740

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100741-010A-DUP

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-172N-0-.5

RunNo: 99085

SeqNo: 1533751

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 210.9 1.07213.181

Sample ID: 100741-010A-MS

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-172N-0-.5

RunNo: 99085

SeqNo: 1533752

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 72.9 45 1105.0 210.9393.130

Sample ID: 100741-010A-MSD

Batch ID: 48492 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-172N-0-.5

RunNo: 99085

SeqNo: 1533753

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 60.8 45 110 205.0 210.9 393.1 7.99362.916

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48493A

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99086

SeqNo: 1533762

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48493

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99086

SeqNo: 1533763

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 110 80 1205.0 0275.074

Sample ID: 100741-020A-DUP

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-214S-1-1.5

RunNo: 99086

SeqNo: 1533774

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 21.64 13.518.904

Sample ID: 100741-020A-MS

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-214S-1-1.5

RunNo: 99086

SeqNo: 1533775

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.9 45 1105.0 21.64226.336

Sample ID: MB-48493B

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99086

SeqNo: 1533776

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100741-030A-DUP

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-242N-0-.5

RunNo: 99086

SeqNo: 1533787

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 76.38 4.5572.986

Sample ID: 100741-030A-MS

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-242N-0-.5

RunNo: 99086

SeqNo: 1533788

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.5 45 1105.0 76.38290.034

Sample ID: 100741-030A-MSD

Batch ID: 48493 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-242N-0-.5

RunNo: 99086

SeqNo: 1533789

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 74.6 45 110 205.0 76.38 290.0 9.77263.008

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48494

Batch ID: 48494 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99087

SeqNo: 1533807

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48494

Batch ID: 48494 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99087

SeqNo: 1533808

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 108 80 1205.0 0269.308

Sample ID: 100741-033A-DUP

Batch ID: 48494 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-237S-0-.5

RunNo: 99087

SeqNo: 1533812

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 36.86 40.824.363

Sample ID: 100741-033A-MS

Batch ID: 48494 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-237S-0-.5

RunNo: 99087

SeqNo: 1533813

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 74.8 45 1105.0 36.86223.854

Sample ID: 100741-033A-MSD

Batch ID: 48494 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/2/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-237S-0-.5

RunNo: 99087

SeqNo: 1533814

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 85.1 45 110 205.0 36.86 223.9 10.9249.587

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

40 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99066

SeqNo: 1533355

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48523

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99066

SeqNo: 1533356

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 94.8 85 1150.25 00.948

Sample ID: 100770-001H-DUP

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533358

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 100770-001H-MS

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533359

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 96.7 71 1180.25 02.418

Sample ID: 100770-001H-MSD

Batch ID: 48523 TestNo: EPA 6010B Analysis Date: 9/3/2008

Prep Date: 9/3/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99066

SeqNo: 1533360

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 95.8 71 118 200.25 0 2.418 0.9612.395

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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September 23,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100741 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie 9 F. odriguez 

~ a b o r d r y  Director 

The cover letter is an intepal part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100741

DF

Advanced Technology Laboratories Date: 9/23/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-166N-0-.5 8/28/2008 9/22/2008mg/L2.3 R99774 1100741-002A 0.086 0.25

B-169N-0-.5 8/28/2008 9/22/2008mg/L17 R99774 2100741-005A 0.17 0.50

B-173N-1-1.5 8/28/2008 9/22/2008mg/L11 R99774 2100741-008A 0.17 0.50

B-173N-2-2.5 8/28/2008 9/22/2008mg/L13 R99774 2100741-009A 0.17 0.50

B-172N-0-.5 8/28/2008 9/22/2008mg/L12 R99774 2100741-010A 0.17 0.50

B-172N-1-1.5 8/28/2008 9/22/2008mg/L9.9 R99774 1100741-011A 0.086 0.25

B-174N-1-1.5 8/28/2008 9/22/2008mg/L4.1 R99774 1100741-014A 0.086 0.25

B-174N-2-2.5 8/28/2008 9/22/2008mg/L3.4 R99774 1100741-015A 0.086 0.25

B-203N-0-.5 8/28/2008 9/22/2008mg/L27 R99774 4100741-016A 0.34 1.0

B-213S-0-.5 8/28/2008 9/22/2008mg/L47 R99774 5100741-025A 0.43 1.2

B-243N-0-.5 8/28/2008 9/22/2008mg/L9.7 R99774 1100741-029A 0.086 0.25

B-242N-0-.5 8/28/2008 9/22/2008mg/L6.7 R99774 1100741-030A 0.086 0.25

B-237SA-0-.5 8/28/2008 9/22/2008mg/L3.6 R99775 1100741-032A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R99774

Sample ID: MB-48909A

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99774

SeqNo: 1545857

MBLKSampType: TestCode: 7420_ST

Lead 0.250.093

Sample ID: LCS-48909

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99774

SeqNo: 1545858

LCSSampType: TestCode: 7420_ST

Lead 5.000 101 80 1200.25 0.092885.153

Sample ID: 100741-005A-DUP

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-169N-0-.5

RunNo: 99774

SeqNo: 1545869

DUPSampType: TestCode: 7420_ST

Lead 200.50 16.64 3.5316.062

Sample ID: 100741-005A-MS

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-169N-0-.5

RunNo: 99774

SeqNo: 1545870

MSSampType: TestCode: 7420_ST

Lead 5.000 42.0 80 120 S0.50 16.6418.742

Sample ID: MB-48909B

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99774

SeqNo: 1545871

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R99774

Sample ID: 100741-030A-DUP

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-242N-0-.5

RunNo: 99774

SeqNo: 1545882

DUPSampType: TestCode: 7420_ST

Lead 20 R0.25 6.732 31.44.904

Sample ID: 100741-030A-MS

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-242N-0-.5

RunNo: 99774

SeqNo: 1545883

MSSampType: TestCode: 7420_ST

Lead 5.000 83.3 80 1200.50 6.73210.898

Sample ID: 100741-030A-MSD

Batch ID: R99774 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-242N-0-.5

RunNo: 99774

SeqNo: 1545884

MSDSampType: TestCode: 7420_ST

Lead 5.000 95.2 80 120 200.50 6.732 10.90 5.3211.493

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R99775

Sample ID: MB-48910A

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99775

SeqNo: 1545905

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-48910

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99775

SeqNo: 1545906

LCSSampType: TestCode: 7420_ST

Lead 5.000 107 80 1200.25 05.341

Sample ID: 100797-072A-DUP

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99775

SeqNo: 1545917

DUPSampType: TestCode: 7420_ST

Lead 201.2 39.51 0.64239.256

Sample ID: 100797-072A-MS

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99775

SeqNo: 1545918

MSSampType: TestCode: 7420_ST

Lead 5.000 67.9 80 120 S1.2 39.5142.905

Sample ID: 100797-072A-MSD

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99775

SeqNo: 1545919

MSDSampType: TestCode: 7420_ST

Lead 5.000 71.1 80 120 20 S1.2 39.51 42.90 0.37343.065

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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October 03,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100741 

RE: Caltrans West County,Comectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on August 29,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to sewice the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

211- & Eddie F. Rod~igucr 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entire& without written permission from the client and Advanced Technolom Laboratories. 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100741

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-213S-0-.5 8/28/2008 10/2/2008mg/L0.32 R100185 1100741-025A 0.19 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100741

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 8/29/2008 6:00:00 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-169N-0-.5 8/28/2008 10/1/2008mg/LND R100133 1100741-005A 0.086 0.25

B-173N-1-1.5 8/28/2008 10/1/2008mg/L1.2 R100133 1100741-008A 0.086 0.25

B-173N-2-2.5 8/28/2008 10/1/2008mg/L1.0 R100133 1100741-009A 0.086 0.25

B-172N-0-.5 8/28/2008 10/1/2008mg/L0.80 49177 1100741-010A 0.086 0.25

B-172N-1-1.5 8/28/2008 10/1/2008mg/L0.78 49177 1100741-011A 0.086 0.25

B-203N-0-.5 8/28/2008 10/1/2008mg/L3.2 49177 1100741-016A 0.086 0.25

B-213S-0-.5 8/28/2008 10/1/2008mg/L2.1 49177 1100741-025A 0.086 0.25

B-243N-0-.5 8/28/2008 10/1/2008mg/L0.31 49177 1100741-029A 0.086 0.25

B-242N-0-.5 8/28/2008 10/1/2008mg/L0.37 49177 1100741-030A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: MB-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553474

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100185

SeqNo: 1553475

LCSSampType: TestCode: 7420_DI

Lead 5.000 97.9 80 1200.25 04.896

Sample ID: 100797-063A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553486

DUPSampType: TestCode: 7420_DI

Lead 20 R0.25 1.501 36.51.038

Sample ID: 100797-063A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553487

MSSampType: TestCode: 7420_DI

Lead 5.000 81.6 70 1300.25 1.5015.582

Sample ID: MB-49149B

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553488

MBLKSampType: TestCode: 7420_DI

Lead 0.250.219

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: 100797-072A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553491

DUPSampType: TestCode: 7420_DI

Lead 200.25 0.3272 00.191

Sample ID: 100797-072A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553492

MSSampType: TestCode: 7420_DI

Lead 5.000 93.6 70 1300.25 0.32725.009

Sample ID: 100797-072A-MSD

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100185

SeqNo: 1553493

MSDSampType: TestCode: 7420_DI

Lead 5.000 92.3 70 130 200.25 0.3272 5.009 1.354.942

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: MB-49176A

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552296

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128A TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552297

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: LCS-49176

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100133

SeqNo: 1552298

LCSSampType: TestCode: 7420_TC

Lead 1.000 82.9 80 1200.25 00.829

Sample ID: 100741-009A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-173N-2-2.5

RunNo: 100133

SeqNo: 1552304

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.013 0.05531.013

Sample ID: 100741-009A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-173N-2-2.5

RunNo: 100133

SeqNo: 1552305

MSSampType: TestCode: 7420_TC

Lead 2.500 89.4 70 1300.25 1.0133.248

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 9



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: R100133

Sample ID: 100741-009A-MSD

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-173N-2-2.5

RunNo: 100133

SeqNo: 1552306

MSDSampType: TestCode: 7420_TC

Lead 2.500 83.3 70 130 200.25 1.013 3.248 4.783.096

Sample ID: MB-40176B

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552312

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: MB-49128B TCLP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100133

SeqNo: 1552313

MBLKSampType: TestCode: 7420_TC

Lead 0.25ND

Sample ID: 100740-015A-DUP

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552317

DUPSampType: TestCode: 7420_TC

Lead 200.25 1.376 19.61.675

Sample ID: 100740-015A-MS

Batch ID: R100133 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100133

SeqNo: 1552318

MSSampType: TestCode: 7420_TC

Lead 2.500 125 70 1300.25 1.3764.506

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 9



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: 49177

Sample ID: MB-49177A

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552268

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.100

Sample ID: MB-49129A TCLP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552269

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.087

Sample ID: LCS-49177

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100132

SeqNo: 1552270

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 85.8 80 1200.25 00.858

Sample ID: 100797-062A-DUP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100132

SeqNo: 1552281

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.841 11.12.058

Sample ID: 100797-062A-MS

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100132

SeqNo: 1552282

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.0 70 1300.25 1.8413.891

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

8 of 9



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100741
ANALYTICAL QC SUMMARY REPORT

BatchID: 49177

Sample ID: MB-49177B

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.173

Sample ID: 100797-071A-DUP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100132

SeqNo: 1552288

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.328 16.21.129

Sample ID: 100797-071A-MS

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100132

SeqNo: 1552289

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.8 70 1300.25 1.3283.399

Sample ID: 100797-071A-MSD

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100132

SeqNo: 1552290

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.2 70 130 200.25 1.328 3.399 1.983.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

9 of 9



September 09,2008 

David Lennon 

TRC 
2 1 Technology Dr. 

Iwine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 

CSDLAC No.: 10196 

Workorder No. : 100797 

RE: Caltrans West County Connectors, 1 5 1396 

Attentioli: David Lennon 

Enclosed are the results for sample(s) received on September 03, 2008 by Advanced Technology 
Laboratories . The sa~nple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the oppomnity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

~ a b o r a t o h  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/9/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: SRB

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-195N-0-.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-001A 0.11 5.0

B-195N-1-1.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-002A 0.11 5.0

B-195N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-003A 0.11 5.0

B-196N-0-.5 9/2/2008 9/8/2008mg/Kg5.1 48589 1100797-004A 0.11 5.0

B-196N-1-1.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-005A 0.11 5.0

B-196N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-006A 0.11 5.0

B-197N-0-.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-007A 0.11 5.0

B-197N-1-1.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-008A 0.11 5.0

B-197N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-009A 0.11 5.0

B-198N-0-.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-010A 0.11 5.0

B-198N-1-1.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-011A 0.11 5.0

B-198N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-012A 0.11 5.0

B-199N-0-.5 9/2/2008 9/8/2008mg/Kg6.0 48589 1100797-013A 0.11 5.0

B-199N-1-1.5 9/2/2008 9/8/2008mg/Kg7.0 48589 1100797-014A 0.11 5.0

B-199N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-015A 0.11 5.0

B-200N-0-.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-016A 0.11 5.0

B-200N-1-1.5 9/2/2008 9/8/2008mg/Kg51 48589 1100797-017A 0.11 5.0

B-200N-2-2.5 9/2/2008 9/8/2008mg/KgND 48589 1100797-018A 0.11 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/9/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: SRB

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-201N-0-.5 9/2/2008 9/8/2008mg/Kg120 48589 1100797-019A 0.11 5.0

B-201N-1-1.5 9/2/2008 9/8/2008mg/Kg210 48589 1100797-020A 0.11 5.0

B-201N-2-2.5 9/2/2008 9/8/2008mg/Kg120 48590 1100797-021A 0.11 5.0

B-217S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-022A 0.11 5.0

B-217S-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-023A 0.11 5.0

B-217S-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-024A 0.11 5.0

B-218S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-025A 0.11 5.0

B-218S-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-026A 0.11 5.0

B-218S-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-027A 0.11 5.0

B-218SA-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-028A 0.11 5.0

B-218SA-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-029A 0.11 5.0

B-218SA-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-030A 0.11 5.0

B-219S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-031A 0.11 5.0

B-219S-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-032A 0.11 5.0

B-219S-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-033A 0.11 5.0

B-220S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-034A 0.11 5.0

B-220S-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-035A 0.11 5.0

B-220S-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-036A 0.11 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/9/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: SRB

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-221S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-037A 0.11 5.0

B-221S-1-1.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-038A 0.11 5.0

B-221S-2-2.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-039A 0.11 5.0

B-222S-0-.5 9/2/2008 9/8/2008mg/KgND 48590 1100797-040A 0.11 5.0

B-222S-1-1.5 9/2/2008 9/8/2008mg/KgND 48591 1100797-041A 0.11 5.0

B-222S-2-2.5 9/2/2008 9/8/2008mg/KgND 48591 1100797-042A 0.11 5.0

B-202N-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-044A 0.11 5.0

B-202N-1-1.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-045A 0.11 5.0

B-202N-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-046A 0.11 5.0

B-202NA-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-047A 0.11 5.0

B-202NA-1-1.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-048A 0.11 5.0

B-202NA-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-049A 0.11 5.0

B-216S-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-050A 0.11 5.0

B-216S-1-1.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-051A 0.11 5.0

B-216S-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-052A 0.11 5.0

B-223S-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-053A 0.11 5.0

B-223S-1-1.5 9/3/2008 9/8/2008mg/Kg5.6 48591 1100797-054A 0.11 5.0

B-223S-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-055A 0.11 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/9/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: SRB

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-224S-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-056A 0.11 5.0

B-224S-1-1.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-057A 0.11 5.0

B-224S-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-058A 0.11 5.0

B-225S-0-.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-059A 0.11 5.0

B-225S-1-1.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-060A 0.11 5.0

B-225S-2-2.5 9/3/2008 9/8/2008mg/KgND 48591 1100797-061A 0.11 5.0

B-251S-0-.5 9/3/2008 9/8/2008mg/Kg2500 48592 1100797-062A 0.11 5.0

B-252S-0-.5 9/3/2008 9/8/2008mg/Kg710 48592 1100797-063A 0.11 5.0

B-227S-0-.5 9/3/2008 9/8/2008mg/Kg20 48592 1100797-064A 0.11 5.0

B-227S-1-1.5 9/3/2008 9/8/2008mg/KgND 48592 1100797-065A 0.11 5.0

B-227S-2-2.5 9/3/2008 9/8/2008mg/KgND 48592 1100797-066A 0.11 5.0

B-228S-0-.5 9/3/2008 9/8/2008mg/Kg5.6 48592 1100797-067A 0.11 5.0

B-228S-1-1.5 9/3/2008 9/8/2008mg/Kg15 48592 1100797-068A 0.11 5.0

B-228S-2-2.5 9/3/2008 9/8/2008mg/Kg9.6 48592 1100797-069A 0.11 5.0

B-229S-0-.5 9/3/2008 9/8/2008mg/Kg1200 48592 1100797-070A 0.11 5.0

B-229S-1-1.5 9/3/2008 9/8/2008mg/Kg320 48592 1100797-071A 0.11 5.0

B-229S-2-2.5 9/3/2008 9/8/2008mg/Kg680 48592 1100797-072A 0.11 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/9/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Rinseate

Date Received 9/3/2008 3:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

ER-6 9/2/2008 9/9/2008mg/LND 48634 1100797-043A 0.0046 0.25

ER-7 9/3/2008 9/9/2008mg/LND 48634 1100797-073A 0.0046 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

6 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

09-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48589A

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99206

SeqNo: 1535741

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48589

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99206

SeqNo: 1535742

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 119 80 1205.0 0298.744

Sample ID: 100797-010A-DUP

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-198N-0-.5

RunNo: 99206

SeqNo: 1535753

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.276 02.654

Sample ID: 100797-010A-MS

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-198N-0-.5

RunNo: 99206

SeqNo: 1535754

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 102 45 1105.0 3.276258.456

Sample ID: MB-48589B

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99206

SeqNo: 1535755

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100797-020A-DUP

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-201N-1-1.5

RunNo: 99206

SeqNo: 1535766

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 213.2 1.28210.441

Sample ID: 100797-020A-MS

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-201N-1-1.5

RunNo: 99206

SeqNo: 1535767

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 113 45 110 S5.0 213.2495.783

Sample ID: 100797-020A-MSD

Batch ID: 48589 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-201N-1-1.5

RunNo: 99206

SeqNo: 1535768

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.4 45 110 205.0 213.2 495.8 17.4416.616

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48590A

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99210

SeqNo: 1535833

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48590

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99210

SeqNo: 1535834

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 112 80 1205.0 0279.480

Sample ID: 100797-030A-DUP

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-218SA-2-2.5

RunNo: 99210

SeqNo: 1535845

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.205 01.063

Sample ID: 100797-030A-MS

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-218SA-2-2.5

RunNo: 99210

SeqNo: 1535846

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 92.4 45 1105.0 1.205232.186

Sample ID: MB-48590B

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99210

SeqNo: 1535847

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100797-040A-DUP

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-222S-0-.5

RunNo: 99210

SeqNo: 1535858

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.657 01.998

Sample ID: 100797-040A-MS

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-222S-0-.5

RunNo: 99210

SeqNo: 1535859

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 99.6 45 1105.0 3.657252.656

Sample ID: 100797-040A-MSD

Batch ID: 48590 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-222S-0-.5

RunNo: 99210

SeqNo: 1535860

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.0 45 110 205.0 3.657 252.7 5.71238.628

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

10 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48591A

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99218

SeqNo: 1535971

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.115

Sample ID: LCS-48591

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99218

SeqNo: 1535972

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 115 80 1205.0 0.1147286.939

Sample ID: 100797-051A-DUP

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-216S-1-1.5

RunNo: 99218

SeqNo: 1535983

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.954 02.435

Sample ID: 100797-051A-MS

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-216S-1-1.5

RunNo: 99218

SeqNo: 1535984

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 95.6 45 1105.0 1.954241.038

Sample ID: MB-48591B

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99218

SeqNo: 1535985

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100797-061A-DUP

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-225S-2-2.5

RunNo: 99218

SeqNo: 1535996

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.396 00.982

Sample ID: 100797-061A-MS

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-225S-2-2.5

RunNo: 99218

SeqNo: 1535997

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 95.0 45 1105.0 1.396238.976

Sample ID: 100797-061A-MSD

Batch ID: 48591 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-225S-2-2.5

RunNo: 99218

SeqNo: 1535998

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.3 45 110 205.0 1.396 239.0 0.731237.236

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48592A

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99219

SeqNo: 1535999

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48592

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99219

SeqNo: 1536000

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 110 80 1205.0 0274.621

Sample ID: 100797-071A-DUP

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-229S-1-1.5

RunNo: 99219

SeqNo: 1536011

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 322.1 4.82306.917

Sample ID: 100797-071A-MS

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-229S-1-1.5

RunNo: 99219

SeqNo: 1536012

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 79.2 45 1105.0 322.1520.119

Sample ID: MB-48592B

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/8/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99219

SeqNo: 1536013

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100824-014A-DUP

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99219

SeqNo: 1536191

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 20 R5.0 308.5 25.0396.440

Sample ID: 100824-014A-MS

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99219

SeqNo: 1536192

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 169 45 110 S5.0 308.5731.098

Sample ID: 100824-014A-MSD

Batch ID: 48592 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/5/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99219

SeqNo: 1536193

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 206 45 110 20 S5.0 308.5 731.1 11.8822.667

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48634

Batch ID: 48634 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99242

SeqNo: 1536441

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48634

Batch ID: 48634 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99242

SeqNo: 1536442

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 108 85 1150.25 01.085

Sample ID: 100810-001A-DUP

Batch ID: 48634 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99242

SeqNo: 1536447

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 202.5 0 0ND

Sample ID: 100810-001A-MS

Batch ID: 48634 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99242

SeqNo: 1536448

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 110 71 1182.5 02.739

Sample ID: 100810-001A-MSD

Batch ID: 48634 TestNo: EPA 6010B Analysis Date: 9/9/2008

Prep Date: 9/8/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99242

SeqNo: 1536449

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 117 71 118 202.5 0 2.739 6.902.935

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

15 of 15
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Hoa Huynh 

o m  Carmen Aguila 

Sent: Friday, September 05, 2008 10:51 AM 

To: Hoa Huynh 

Subject: FW: Galtrans Sample ID Confirmation 

W0#2 00797 
-----Original Message----- 
From: Meller, Kelly (Iwine,CA-US) [mailto: kkeiler@trcsolutionsScom] 
%gat: Friday, September 05, 2008 9:52 AM 
To: Carmen Aguila 
Subject: Caltrans Sample I D  Confirmation 

Carmen, 
This is to confirm my conversation with one of your analysts on Wednesday, Sept. 3: 

The sample labeled as B-124s-0.5 should be labeled as B-224s-0.5 
The non-labeled sample with red caps should be labeled B-218s-0.5. 
The non-labeled sample with black caps should be labeled B-221 S-0.5 

Thanks, 

Kelly S. Keller 
Senior Staff Geologist 

TRC 
21 Technology Dr. 
Irvine, GA 9261 8 
949-727-7398 phone 
949-727-3022 fax 
562-577-9659cell 

C% Please consider the environment before printing this email. 



September 23,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341 -7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02 107CA 
NEVADA.: CA-401 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100797 

RE: Caltrans West County Connectors, 151396 

Attention: David Lemon 

Enclosed are the results for sample(s) received on September 03,2008 by Advanced Technology 
Laboratories . The sarnple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie 9 F. R driguez 

~ a b o r a t o 4  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 9/23/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-200N-1-1.5 9/2/2008 9/22/2008mg/L1.6 R99775 1100797-017A 0.086 0.25

B-201N-0-.5 9/2/2008 9/22/2008mg/L28 R99775 4100797-019A 0.34 1.0

B-201N-1-1.5 9/2/2008 9/22/2008mg/L14 R99775 2100797-020A 0.17 0.50

B-201N-2-2.5 9/2/2008 9/22/2008mg/L24 R99775 4100797-021A 0.34 1.0

B-251S-0-.5 9/3/2008 9/22/2008mg/L170 R99775 20100797-062A 1.7 5.0

B-252S-0-.5 9/3/2008 9/22/2008mg/L56 R99775 10100797-063A 0.86 2.5

B-229S-0-.5 9/3/2008 9/22/2008mg/L57 R99775 10100797-070A 0.86 2.5

B-229S-1-1.5 9/3/2008 9/22/2008mg/L22 R99775 4100797-071A 0.34 1.0

B-229S-2-2.5 9/3/2008 9/22/2008mg/L40 R99775 5100797-072A 0.43 1.2

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

23-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: R99775

Sample ID: MB-48910A

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99775

SeqNo: 1545905

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-48910

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99775

SeqNo: 1545906

LCSSampType: TestCode: 7420_ST

Lead 5.000 107 80 1200.25 05.341

Sample ID: 100797-072A-DUP

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 99775

SeqNo: 1545917

DUPSampType: TestCode: 7420_ST

Lead 201.2 39.51 0.64239.256

Sample ID: 100797-072A-MS

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 99775

SeqNo: 1545918

MSSampType: TestCode: 7420_ST

Lead 5.000 67.9 80 120 S1.2 39.5142.905

Sample ID: 100797-072A-MSD

Batch ID: R99775 TestNo: WET/ EPA 74 Analysis Date: 9/22/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 99775

SeqNo: 1545919

MSDSampType: TestCode: 7420_ST

Lead 5.000 71.1 80 120 20 S1.2 39.51 42.90 0.37343.065

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 3



October 03,2008 

David Lemon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

E L M  No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 101 96 

Workorder No.: 100797 

RE: Caltrans West County Connectors, 151396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 03,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of ftuther assistance to your company. 

Sincerely, 

&, Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without &nen permission from the client and Advanced Technolow Laboratories. 

a Advanced Techr~ology 
Laboratories 

? o f 7  
3275 Walnut Avenue Signal Hill. CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-251S-0-.5 9/3/2008 10/2/2008mg/L2.0 R100185 1100797-062A 0.19 0.25

B-252S-0-.5 9/3/2008 10/2/2008mg/L1.5 R100185 1100797-063A 0.19 0.25

B-229S-0-.5 9/3/2008 10/2/2008mg/L0.60 R100185 1100797-070A 0.19 0.25

B-229S-2-2.5 9/3/2008 10/2/2008mg/L0.33 R100185 1100797-072A 0.19 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100797

DF

Advanced Technology Laboratories Date: 10/3/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: 151396 Matrix: Soil

Date Received 9/3/2008 3:05:00 PM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-201N-0-.5 9/2/2008 10/1/2008mg/L0.64 49177 1100797-019A 0.086 0.25

B-201N-1-1.5 9/2/2008 10/1/2008mg/L0.72 49177 1100797-020A 0.086 0.25

B-201N-2-2.5 9/2/2008 10/1/2008mg/L1.2 49177 1100797-021A 0.086 0.25

B-251S-0-.5 9/3/2008 10/1/2008mg/L1.8 49177 1100797-062A 0.086 0.25

B-252S-0-.5 9/3/2008 10/1/2008mg/L1.1 49177 1100797-063A 0.086 0.25

B-229S-0-.5 9/3/2008 10/1/2008mg/L1.3 49177 1100797-070A 0.086 0.25

B-229S-1-1.5 9/3/2008 10/1/2008mg/L1.3 49177 1100797-071A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: MB-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553474

MBLKSampType: TestCode: 7420_DI

Lead 0.25ND

Sample ID: LCS-49149

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100185

SeqNo: 1553475

LCSSampType: TestCode: 7420_DI

Lead 5.000 97.9 80 1200.25 04.896

Sample ID: 100797-063A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-252S-0-.5

RunNo: 100185

SeqNo: 1553486

DUPSampType: TestCode: 7420_DI

Lead 20 R0.25 1.501 36.51.038

Sample ID: 100797-063A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-252S-0-.5

RunNo: 100185

SeqNo: 1553487

MSSampType: TestCode: 7420_DI

Lead 5.000 81.6 70 1300.25 1.5015.582

Sample ID: MB-49149B

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100185

SeqNo: 1553488

MBLKSampType: TestCode: 7420_DI

Lead 0.250.219

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: R100185

Sample ID: 100797-072A-DUP

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100185

SeqNo: 1553491

DUPSampType: TestCode: 7420_DI

Lead 200.25 0.3272 00.191

Sample ID: 100797-072A-MS

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100185

SeqNo: 1553492

MSSampType: TestCode: 7420_DI

Lead 5.000 93.6 70 1300.25 0.32725.009

Sample ID: 100797-072A-MSD

Batch ID: R100185 TestNo: WET DI/ EPA Analysis Date: 10/2/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100185

SeqNo: 1553493

MSDSampType: TestCode: 7420_DI

Lead 5.000 92.3 70 130 200.25 0.3272 5.009 1.354.942

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

5 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: 49177

Sample ID: MB-49177A

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552268

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.100

Sample ID: MB-49129A TCLP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552269

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.087

Sample ID: LCS-49177

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100132

SeqNo: 1552270

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 85.8 80 1200.25 00.858

Sample ID: 100797-062A-DUP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-251S-0-.5

RunNo: 100132

SeqNo: 1552281

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.841 11.12.058

Sample ID: 100797-062A-MS

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-251S-0-.5

RunNo: 100132

SeqNo: 1552282

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.0 70 1300.25 1.8413.891

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

6 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: 49177

Sample ID: MB-49177B

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100132

SeqNo: 1552283

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.173

Sample ID: 100797-071A-DUP

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-1-1.5

RunNo: 100132

SeqNo: 1552288

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 1.328 16.21.129

Sample ID: 100797-071A-MS

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-1-1.5

RunNo: 100132

SeqNo: 1552289

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 82.8 70 1300.25 1.3283.399

Sample ID: 100797-071A-MSD

Batch ID: 49177 TestNo: EPA 1311/ 74 Analysis Date: 10/1/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-1-1.5

RunNo: 100132

SeqNo: 1552290

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 80.2 70 130 200.25 1.328 3.399 1.983.333

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

7 of 7



October 07,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

E L M  No.: 1838 
NELAP No.: 021 07CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100797 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 03, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ a b o r a d r ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Ariva~~ced Technology 
Laboratories 

1 o f4  
3275 Wolnrrt Avenrre Sigllcrl Hill, CA 90755 Tel: 562 989-4045 Fox: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-229S-2-2.5

Collection Date: 9/3/2008 1:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100797

Lab ID: 100797-072A

DF

Advanced Technology Laboratories Print Date: 07-Oct-08

PQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

EPA3010A

RunID: AA2_081007A 49289QC Batch: PrepDate: 10/7/2008

Lead 0.25 mg/L 15.2 0.086 10/7/2008 12:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

07-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: 49289

Sample ID: MB-49289

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100289

SeqNo: 1555837

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.141

Sample ID: MB-49273 TCLP

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100289

SeqNo: 1555838

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.126

Sample ID: LCS-49289

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100289

SeqNo: 1555839

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 92.4 80 1200.25 0.14141.066

Sample ID: 100797-072A-DUP

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100289

SeqNo: 1555841

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 5.236 18.64.345

Sample ID: 100797-072A-MS

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100289

SeqNo: 1555842

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 -4.48 70 130 S0.25 5.2365.124

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100797
ANALYTICAL QC SUMMARY REPORT

BatchID: 49289

Sample ID: 100797-072A-MSD

Batch ID: 49289 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2008

Prep Date: 10/7/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-229S-2-2.5

RunNo: 100289

SeqNo: 1555843

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 4.10 70 130 20 S0.25 5.236 5.124 4.105.338

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

4 of 4



September 17, 2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100836 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 05,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ a b o r a d r ~  Director 

The cover letter and the case narrative are an integral part of this analytical report and cannot be reproduced in part or 
in its entirety without written permission from the client and Advanced Technolorn Laboratories. 

Adsa~arlced Tecl~r~olog)~ 
Laboratories 

1 of 33 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Lab Order: 100836
CASE NARRATIVE

Samples for Herbicides (EPA 8151) were subcontracted to Sierra Laboratories with ELAP Cert.#2320.

The samples for EPA 8141 analysis were subcontracted to D-tek Analytical Laboratories, Inc. with 
ELAP Cert. 2344.

Page 1 of 32
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Arsenic

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-257S   0.0-0.5 9/4/2008 9/11/2008mg/Kg6.0 48664 1100836-001A 0.27 1.0

B-257S   1.0-1.5 9/4/2008 9/11/2008mg/Kg4.5 48664 1100836-002A 0.27 1.0

B-257S   2.0-2.5 9/4/2008 9/11/2008mg/Kg4.8 48664 1100836-003A 0.27 1.0

B-258S   0.0-0.5 9/4/2008 9/11/2008mg/Kg4.3 48664 1100836-004A 0.27 1.0

B-258S   1.0-1.5 9/4/2008 9/11/2008mg/Kg4.6 48664 1100836-005A 0.27 1.0

B-258S   2.0-2.5 9/4/2008 9/11/2008mg/Kg4.1 48664 1100836-006A 0.27 1.0

B-259S   0.0-0.5 9/4/2008 9/11/2008mg/Kg9.2 48664 1100836-007A 0.27 1.0

B-259S   1.0-1.5 9/4/2008 9/11/2008mg/Kg5.7 48664 1100836-008A 0.27 1.0

B-259S   2.0-2.5 9/4/2008 9/11/2008mg/Kg3.9 48664 1100836-009A 0.27 1.0

B-260S   0.0-0.5 9/4/2008 9/11/2008mg/Kg3.6 48664 1100836-010A 0.27 1.0

B-260S   1.0-1.5 9/4/2008 9/11/2008mg/Kg3.0 48665 1100836-011A 0.27 1.0

B-260S   2.0-2.5 9/4/2008 9/11/2008mg/Kg2.8 48665 1100836-012A 0.27 1.0

B-261S   0.0-0.5 9/4/2008 9/11/2008mg/Kg4.0 48665 1100836-013A 0.27 1.0

B-261S   1.0-1.5 9/4/2008 9/11/2008mg/Kg4.6 48665 1100836-014A 0.27 1.0

B-261S   2.0-2.5 9/4/2008 9/11/2008mg/Kg2.3 48665 1100836-015A 0.27 1.0

B-262S   0.0-0.5 9/4/2008 9/11/2008mg/Kg5.6 48665 1100836-016A 0.27 1.0

B-262S   1.0-1.5 9/4/2008 9/11/2008mg/Kg5.9 48665 1100836-017A 0.27 1.0

B-262S   2.0-2.5 9/4/2008 9/11/2008mg/Kg3.4 48665 1100836-018A 0.27 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Arsenic

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-263S   0.0-0.5 9/4/2008 9/11/2008mg/Kg6.0 48665 1100836-019A 0.27 1.0

B-263S   1.0-1.5 9/4/2008 9/11/2008mg/Kg3.5 48665 1100836-020A 0.27 1.0

B-263S   2.0-2.5 9/4/2008 9/11/2008mg/Kg3.8 48666 1100836-021A 0.27 1.0

B-264S   0.0-0.5 9/4/2008 9/11/2008mg/Kg5.5 48666 1100836-022A 0.27 1.0

B-264S   1.0-1.5 9/4/2008 9/11/2008mg/Kg3.8 48666 1100836-023A 0.27 1.0

B-264S   2.0-2.5 9/4/2008 9/11/2008mg/Kg4.1 48666 1100836-024A 0.27 1.0

B-264SDup   0.0-
0.5

9/4/2008 9/11/2008mg/Kg5.7 48666 1100836-025A 0.27 1.0

B-264SDup   1.0-
1.5

9/4/2008 9/11/2008mg/Kg4.1 48666 1100836-026A 0.27 1.0

B-264SDup   2.0-
2.5

9/4/2008 9/11/2008mg/Kg4.1 48666 1100836-027A 0.27 1.0

B-265S   0.0-0.5 9/4/2008 9/11/2008mg/Kg5.4 48666 1100836-028A 0.27 1.0

B-265S   1.0-1.5 9/4/2008 9/11/2008mg/Kg4.0 48666 1100836-029A 0.27 1.0

B-265S   2.0-2.5 9/4/2008 9/11/2008mg/Kg4.1 48666 1100836-030A 0.27 1.0

B-266S   0.0-0.5 9/4/2008 9/11/2008mg/Kg6.2 48667 1100836-031A 0.27 1.0

B-266S   1.0-1.5 9/4/2008 9/11/2008mg/Kg5.9 48667 1100836-032A 0.27 1.0

B-266S   2.0-2.5 9/4/2008 9/11/2008mg/Kg3.0 48667 1100836-033A 0.27 1.0

B-267S   0.0-0.5 9/4/2008 9/11/2008mg/Kg6.6 48667 1100836-034A 0.27 1.0

B-267S   1.0-1.5 9/4/2008 9/11/2008mg/Kg5.1 48667 1100836-035A 0.27 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Arsenic

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-267S   2.0-2.5 9/4/2008 9/11/2008mg/Kg6.4 48667 1100836-036A 0.27 1.0

B-268S   0.0-0.5 9/4/2008 9/11/2008mg/Kg5.7 48667 1100836-037A 0.27 1.0

B-268S   1.0-1.5 9/4/2008 9/11/2008mg/Kg4.9 48667 1100836-038A 0.27 1.0

B-268S   2.0-2.5 9/4/2008 9/11/2008mg/Kg4.0 48667 1100836-039A 0.27 1.0

B-269S   0.0-0.5 9/4/2008 9/11/2008mg/Kg5.2 48667 1100836-040A 0.27 1.0

B-269S   1.0-1.5 9/4/2008 9/12/2008mg/Kg3.6 48668 1100836-041A 0.27 1.0

B-269S   2.0-2.5 9/4/2008 9/12/2008mg/Kg3.8 48668 1100836-042A 0.27 1.0

B-270S   0.0-0.5 9/4/2008 9/12/2008mg/Kg3.3 48668 1100836-043A 0.27 1.0

B-270S   1.0-1.5 9/4/2008 9/12/2008mg/Kg3.6 48668 1100836-044A 0.27 1.0

B-270S   2.0-2.5 9/4/2008 9/12/2008mg/Kg3.0 48668 1100836-045A 0.27 1.0

B-271S   0.0-0.5 9/4/2008 9/12/2008mg/Kg4.2 48668 1100836-046A 0.27 1.0

B-271S   1.0-1.5 9/4/2008 9/12/2008mg/Kg3.0 48668 1100836-047A 0.27 1.0

B-271S   2.0-2.5 9/4/2008 9/12/2008mg/Kg1.6 48668 1100836-048A 0.27 1.0

B-272S   0.0-0.5 9/5/2008 9/12/2008mg/Kg4.2 48668 1100836-050A 0.27 1.0

B-272S   1.0-1.5 9/5/2008 9/12/2008mg/Kg3.0 48668 1100836-051A 0.27 1.0

B-272S   2.0-2.5 9/5/2008 9/11/2008mg/Kg3.2 48669 1100836-052A 0.27 1.0

B-273S   0.0-0.5 9/5/2008 9/11/2008mg/Kg5.1 48669 1100836-053A 0.27 1.0

B-273S   1.0-1.5 9/5/2008 9/11/2008mg/Kg5.4 48669 1100836-054A 0.27 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Arsenic

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-273S   2.0-2.5 9/5/2008 9/11/2008mg/Kg3.6 48669 1100836-055A 0.27 1.0

B-274S   0.0-0.5 9/5/2008 9/11/2008mg/Kg5.2 48669 1100836-056A 0.27 1.0

B-274S   1.0-1.5 9/5/2008 9/11/2008mg/Kg2.4 48669 1100836-057A 0.27 1.0

B-274S   2.0-2.5 9/5/2008 9/11/2008mg/Kg2.6 48669 1100836-058A 0.27 1.0

B-272SDUP   0.0-
0.5

9/5/2008 9/11/2008mg/Kg5.4 48669 1100836-059A 0.27 1.0

B-272SDUP   1.0-
1.5

9/5/2008 9/11/2008mg/Kg3.4 48669 1100836-060A 0.27 1.0

B-272SDUP   2.0-
2.5

9/5/2008 9/11/2008mg/Kg2.7 48669 1100836-061A 0.27 1.0

B-275S   0.0-0.5 9/5/2008 9/12/2008mg/Kg6.1 48670 1100836-062A 0.27 1.0

B-275S   1.0-1.5 9/5/2008 9/12/2008mg/Kg4.1 48670 1100836-063A 0.27 1.0

B-275S   2.0-2.5 9/5/2008 9/12/2008mg/Kg1.8 48670 1100836-064A 0.27 1.0

B-276S   0.0-0.5 9/5/2008 9/12/2008mg/Kg2.7 48670 1100836-065A 0.27 1.0

B-276S   1.0-1.5 9/5/2008 9/12/2008mg/Kg2.5 48670 1100836-066A 0.27 1.0

B-276S   2.0-2.5 9/5/2008 9/12/2008mg/Kg2.8 48670 1100836-067A 0.27 1.0

B-277S   0.0-0.5 9/5/2008 9/12/2008mg/Kg4.8 48670 1100836-068A 0.27 1.0

B-277S   1.0-1.5 9/5/2008 9/12/2008mg/Kg4.6 48670 1100836-069A 0.27 1.0

B-277S   2.0-2.5 9/5/2008 9/12/2008mg/Kg2.8 48670 1100836-070A 0.27 1.0

B-278S   0.0-0.5 9/5/2008 9/12/2008mg/Kg3.9 48670 1100836-071A 0.27 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Arsenic

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-278S   1.0-1.5 9/5/2008 9/11/2008mg/Kg4.4 48671 1100836-072A 0.27 1.0

B-278S   2.0-2.5 9/5/2008 9/11/2008mg/Kg3.3 48671 1100836-073A 0.27 1.0

B-279S   0.0-0.5 9/5/2008 9/11/2008mg/Kg6.1 48671 1100836-074A 0.27 1.0

B-279S   1.0-1.5 9/5/2008 9/11/2008mg/Kg5.6 48671 1100836-075A 0.27 1.0

B-279S   2.0-2.5 9/5/2008 9/11/2008mg/Kg4.3 48671 1100836-076A 0.27 1.0

B-280S   0.0-0.5 9/5/2008 9/11/2008mg/Kg4.2 48671 1100836-077A 0.27 1.0

B-280S   1.0-1.5 9/5/2008 9/11/2008mg/Kg3.9 48671 1100836-078A 0.27 1.0

B-280S   2.0-2.5 9/5/2008 9/11/2008mg/Kg3.3 48671 1100836-079A 0.27 1.0

B-280S-DUP   0.0-
0.5

9/5/2008 9/11/2008mg/Kg4.1 48671 1100836-080A 0.27 1.0

B-280S-DUP   1.0-
1.5

9/5/2008 9/11/2008mg/Kg4.5 48671 1100836-081A 0.27 1.0

B-280S-DUP   2.0-
2.5

9/5/2008 9/10/2008mg/Kg4.1 48672 1100836-082A 0.27 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-257S   0.0-0.5 9/4/2008 9/11/2008mg/Kg69 48664 1100836-001A 0.11 1.0

B-257S   1.0-1.5 9/4/2008 9/11/2008mg/Kg19 48664 1100836-002A 0.11 1.0

B-257S   2.0-2.5 9/4/2008 9/11/2008mg/Kg28 48664 1100836-003A 0.11 1.0

B-258S   0.0-0.5 9/4/2008 9/11/2008mg/Kg120 48664 1100836-004A 0.11 1.0

B-258S   1.0-1.5 9/4/2008 9/11/2008mg/Kg59 48664 1100836-005A 0.11 1.0

B-258S   2.0-2.5 9/4/2008 9/11/2008mg/Kg7.2 48664 1100836-006A 0.11 1.0

B-259S   0.0-0.5 9/4/2008 9/11/2008mg/Kg110 48664 1100836-007A 0.11 1.0

B-259S   1.0-1.5 9/4/2008 9/11/2008mg/Kg49 48664 1100836-008A 0.11 1.0

B-259S   2.0-2.5 9/4/2008 9/11/2008mg/Kg8.4 48664 1100836-009A 0.11 1.0

B-260S   0.0-0.5 9/4/2008 9/11/2008mg/Kg52 48664 1100836-010A 0.11 1.0

B-260S   1.0-1.5 9/4/2008 9/11/2008mg/Kg12 48665 1100836-011A 0.11 1.0

B-260S   2.0-2.5 9/4/2008 9/11/2008mg/Kg13 48665 1100836-012A 0.11 1.0

B-261S   0.0-0.5 9/4/2008 9/11/2008mg/Kg150 48665 1100836-013A 0.11 1.0

B-261S   1.0-1.5 9/4/2008 9/11/2008mg/Kg52 48665 1100836-014A 0.11 1.0

B-261S   2.0-2.5 9/4/2008 9/11/2008mg/Kg6.5 48665 1100836-015A 0.11 1.0

B-262S   0.0-0.5 9/4/2008 9/11/2008mg/Kg55 48665 1100836-016A 0.11 1.0

B-262S   1.0-1.5 9/4/2008 9/11/2008mg/Kg45 48665 1100836-017A 0.11 1.0

B-262S   2.0-2.5 9/4/2008 9/11/2008mg/Kg5.4 48665 1100836-018A 0.11 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-263S   0.0-0.5 9/4/2008 9/11/2008mg/Kg57 48665 1100836-019A 0.11 1.0

B-263S   1.0-1.5 9/4/2008 9/11/2008mg/Kg24 48665 1100836-020A 0.11 1.0

B-263S   2.0-2.5 9/4/2008 9/11/2008mg/Kg6.5 48666 1100836-021A 0.11 1.0

B-264S   0.0-0.5 9/4/2008 9/11/2008mg/Kg63 48666 1100836-022A 0.11 1.0

B-264S   1.0-1.5 9/4/2008 9/11/2008mg/Kg21 48666 1100836-023A 0.11 1.0

B-264S   2.0-2.5 9/4/2008 9/11/2008mg/Kg15 48666 1100836-024A 0.11 1.0

B-264SDup   0.0-
0.5

9/4/2008 9/11/2008mg/Kg39 48666 1100836-025A 0.11 1.0

B-264SDup   1.0-
1.5

9/4/2008 9/11/2008mg/Kg15 48666 1100836-026A 0.11 1.0

B-264SDup   2.0-
2.5

9/4/2008 9/11/2008mg/Kg15 48666 1100836-027A 0.11 1.0

B-265S   0.0-0.5 9/4/2008 9/11/2008mg/Kg46 48666 1100836-028A 0.11 1.0

B-265S   1.0-1.5 9/4/2008 9/11/2008mg/Kg34 48666 1100836-029A 0.11 1.0

B-265S   2.0-2.5 9/4/2008 9/11/2008mg/Kg19 48666 1100836-030A 0.11 1.0

B-266S   0.0-0.5 9/4/2008 9/11/2008mg/Kg39 48667 1100836-031A 0.11 1.0

B-266S   1.0-1.5 9/4/2008 9/11/2008mg/Kg41 48667 1100836-032A 0.11 1.0

B-266S   2.0-2.5 9/4/2008 9/11/2008mg/Kg7.6 48667 1100836-033A 0.11 1.0

B-267S   0.0-0.5 9/4/2008 9/11/2008mg/Kg34 48667 1100836-034A 0.11 1.0

B-267S   1.0-1.5 9/4/2008 9/11/2008mg/Kg30 48667 1100836-035A 0.11 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-267S   2.0-2.5 9/4/2008 9/11/2008mg/Kg31 48667 1100836-036A 0.11 1.0

B-268S   0.0-0.5 9/4/2008 9/11/2008mg/Kg32 48667 1100836-037A 0.11 1.0

B-268S   1.0-1.5 9/4/2008 9/11/2008mg/Kg22 48667 1100836-038A 0.11 1.0

B-268S   2.0-2.5 9/4/2008 9/11/2008mg/Kg23 48667 1100836-039A 0.11 1.0

B-269S   0.0-0.5 9/4/2008 9/11/2008mg/Kg43 48667 1100836-040A 0.11 1.0

B-269S   1.0-1.5 9/4/2008 9/12/2008mg/Kg16 48668 1100836-041A 0.11 1.0

B-269S   2.0-2.5 9/4/2008 9/12/2008mg/Kg7.4 48668 1100836-042A 0.11 1.0

B-270S   0.0-0.5 9/4/2008 9/12/2008mg/Kg17 48668 1100836-043A 0.11 1.0

B-270S   1.0-1.5 9/4/2008 9/12/2008mg/Kg37 48668 1100836-044A 0.11 1.0

B-270S   2.0-2.5 9/4/2008 9/12/2008mg/Kg23 48668 1100836-045A 0.11 1.0

B-271S   0.0-0.5 9/4/2008 9/12/2008mg/Kg44 48668 1100836-046A 0.11 1.0

B-271S   1.0-1.5 9/4/2008 9/12/2008mg/Kg8.4 48668 1100836-047A 0.11 1.0

B-271S   2.0-2.5 9/4/2008 9/12/2008mg/Kg3.5 48668 1100836-048A 0.11 1.0

B-272S   0.0-0.5 9/5/2008 9/12/2008mg/Kg36 48668 1100836-050A 0.11 1.0

B-272S   1.0-1.5 9/5/2008 9/12/2008mg/Kg4.3 48668 1100836-051A 0.11 1.0

B-272S   2.0-2.5 9/5/2008 9/11/2008mg/Kg5.4 48669 1100836-052A 0.11 1.0

B-273S   0.0-0.5 9/5/2008 9/11/2008mg/Kg56 48669 1100836-053A 0.11 1.0

B-273S   1.0-1.5 9/5/2008 9/11/2008mg/Kg30 48669 1100836-054A 0.11 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-273S   2.0-2.5 9/5/2008 9/11/2008mg/Kg7.2 48669 1100836-055A 0.11 1.0

B-274S   0.0-0.5 9/5/2008 9/11/2008mg/Kg59 48669 1100836-056A 0.11 1.0

B-274S   1.0-1.5 9/5/2008 9/11/2008mg/Kg5.0 48669 1100836-057A 0.11 1.0

B-274S   2.0-2.5 9/5/2008 9/11/2008mg/Kg5.3 48669 1100836-058A 0.11 1.0

B-272SDUP   0.0-
0.5

9/5/2008 9/11/2008mg/Kg42 48669 1100836-059A 0.11 1.0

B-272SDUP   1.0-
1.5

9/5/2008 9/11/2008mg/Kg4.7 48669 1100836-060A 0.11 1.0

B-272SDUP   2.0-
2.5

9/5/2008 9/11/2008mg/Kg4.6 48669 1100836-061A 0.11 1.0

B-275S   0.0-0.5 9/5/2008 9/12/2008mg/Kg60 48670 1100836-062A 0.11 1.0

B-275S   1.0-1.5 9/5/2008 9/12/2008mg/Kg30 48670 1100836-063A 0.11 1.0

B-275S   2.0-2.5 9/5/2008 9/12/2008mg/Kg3.7 48670 1100836-064A 0.11 1.0

B-276S   0.0-0.5 9/5/2008 9/12/2008mg/Kg36 48670 1100836-065A 0.11 1.0

B-276S   1.0-1.5 9/5/2008 9/12/2008mg/Kg26 48670 1100836-066A 0.11 1.0

B-276S   2.0-2.5 9/5/2008 9/12/2008mg/Kg6.1 48670 1100836-067A 0.11 1.0

B-277S   0.0-0.5 9/5/2008 9/12/2008mg/Kg40 48670 1100836-068A 0.11 1.0

B-277S   1.0-1.5 9/5/2008 9/12/2008mg/Kg8.8 48670 1100836-069A 0.11 1.0

B-277S   2.0-2.5 9/5/2008 9/12/2008mg/Kg4.8 48670 1100836-070A 0.11 1.0

B-278S   0.0-0.5 9/5/2008 9/12/2008mg/Kg24 48670 1100836-071A 0.11 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

ICP METALS
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-278S   1.0-1.5 9/5/2008 9/11/2008mg/Kg22 48671 1100836-072A 0.11 1.0

B-278S   2.0-2.5 9/5/2008 9/11/2008mg/Kg27 48671 1100836-073A 0.11 1.0

B-279S   0.0-0.5 9/5/2008 9/11/2008mg/Kg27 48671 1100836-074A 0.11 1.0

B-279S   1.0-1.5 9/5/2008 9/11/2008mg/Kg34 48671 1100836-075A 0.11 1.0

B-279S   2.0-2.5 9/5/2008 9/11/2008mg/Kg13 48671 1100836-076A 0.11 1.0

B-280S   0.0-0.5 9/5/2008 9/11/2008mg/Kg83 48671 1100836-077A 0.11 1.0

B-280S   1.0-1.5 9/5/2008 9/11/2008mg/Kg92 48671 1100836-078A 0.11 1.0

B-280S   2.0-2.5 9/5/2008 9/11/2008mg/Kg22 48671 1100836-079A 0.11 1.0

B-280S-DUP   0.0-
0.5

9/5/2008 9/11/2008mg/Kg71 48671 1100836-080A 0.11 1.0

B-280S-DUP   1.0-
1.5

9/5/2008 9/11/2008mg/Kg54 48671 1100836-081A 0.11 1.0

B-280S-DUP   2.0-
2.5

9/5/2008 9/10/2008mg/Kg160 48672 1100836-082A 0.11 1.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/17/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Water

Date Received 9/5/2008 12:05:00 PM

LEAD BY ICP
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

ER-8 9/4/2008 9/11/2008mg/LND 48682 1100836-049A 0.0046 0.25

ER-9 9/5/2008 9/11/2008mg/LND 48682 1100836-083A 0.0046 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

17-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48664

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99397

SeqNo: 1538937

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.0ND

Sample ID: LCS-48664

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99397

SeqNo: 1538938

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 99.1 80 1201.0 049.541

Lead 50.00 105 80 1201.0 052.441

Sample ID: 100836-010A-DUP

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-260S   0.0-0.5

RunNo: 99429

SeqNo: 1539549

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 3.637 7.493.374

Lead 201.0 52.31 18.143.648

Sample ID: 100836-010A-MS

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-260S   0.0-0.5

RunNo: 99429

SeqNo: 1539550

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 79.4 52 1061.0 3.637102.887

Lead 125.0 78.8 45 1101.0 52.31150.756

Sample ID: 100836-010A-MSD

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-260S   0.0-0.5

RunNo: 99429

SeqNo: 1539551

MSDSampType: TestCode: 6010_S

EPA 3050B

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-010A-MSD

Batch ID: 48664 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-260S   0.0-0.5

RunNo: 99429

SeqNo: 1539551

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 68.3 52 106 201.0 3.637 102.9 14.489.070

Lead 125.0 58.7 45 110 201.0 52.31 150.8 18.2125.644

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48665

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99395

SeqNo: 1538912

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.168

Sample ID: LCS-48665

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99395

SeqNo: 1538913

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 96.9 80 1201.0 048.434

Lead 50.00 107 80 1201.0 0.168353.563

Sample ID: 100836-020A-DUP

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-263S   1.0-1.5

RunNo: 99395

SeqNo: 1538924

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 3.548 3.283.433

Lead 20 R1.0 23.81 23.029.991

Sample ID: 100836-020A-MS

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-263S   1.0-1.5

RunNo: 99395

SeqNo: 1538925

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 80.8 52 1061.0 3.548104.542

Lead 125.0 85.0 45 1101.0 23.81130.010

Sample ID: 100836-020A-MSD

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-263S   1.0-1.5

RunNo: 99395

SeqNo: 1538926

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 79.6 52 106 201.0 3.548 104.5 1.42103.065

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-020A-MSD

Batch ID: 48665 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-263S   1.0-1.5

RunNo: 99395

SeqNo: 1538926

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 77.0 45 110 201.0 23.81 130.0 7.92120.102

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48666

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99399

SeqNo: 1538941

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.206

Sample ID: LCS-48666

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99399

SeqNo: 1538942

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 104 80 1201.0 051.948

Lead 50.00 115 80 1201.0 0.206057.782

Sample ID: 100836-030A-DUP

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-265S   2.0-2.5

RunNo: 99399

SeqNo: 1538953

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 4.106 0.9174.144

Lead 201.0 18.87 2.4419.337

Sample ID: 100836-030A-MS

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-265S   2.0-2.5

RunNo: 99399

SeqNo: 1538954

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 83.3 52 1061.0 4.106108.274

Lead 125.0 81.4 45 1101.0 18.87120.569

Sample ID: 100836-030A-MSD

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-265S   2.0-2.5

RunNo: 99399

SeqNo: 1538955

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 85.0 52 106 201.0 4.106 108.3 1.87110.315

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-030A-MSD

Batch ID: 48666 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-265S   2.0-2.5

RunNo: 99399

SeqNo: 1538955

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 80.5 45 110 201.0 18.87 120.6 0.930119.453

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48667

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99432

SeqNo: 1539562

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.199

Sample ID: LCS-48667

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99432

SeqNo: 1539563

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 101 80 1201.0 050.388

Lead 50.00 110 80 1201.0 0.198955.142

Sample ID: 100836-040A-DUP

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-269S   0.0-0.5

RunNo: 99432

SeqNo: 1539574

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 5.193 6.454.868

Lead 201.0 43.39 14.537.519

Sample ID: 100836-040A-MS

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-269S   0.0-0.5

RunNo: 99432

SeqNo: 1539685

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 81.6 52 1061.0 5.193107.171

Lead 125.0 70.1 45 1101.0 43.39130.985

Sample ID: 100836-040A-MSD

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-269S   0.0-0.5

RunNo: 99432

SeqNo: 1539686

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 75.5 52 106 201.0 5.193 107.2 7.4099.521

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-040A-MSD

Batch ID: 48667 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-269S   0.0-0.5

RunNo: 99432

SeqNo: 1539686

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 64.5 45 110 201.0 43.39 131.0 5.43124.054

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48668

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99436

SeqNo: 1539746

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.134

Sample ID: LCS-48668

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99436

SeqNo: 1539747

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 104 80 1201.0 051.885

Lead 50.00 110 80 1201.0 0.133855.370

Sample ID: 100836-051A-DUP

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272S   1.0-1.5

RunNo: 99436

SeqNo: 1540121

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 2.994 8.172.759

Lead 201.0 4.307 15.45.027

Sample ID: 100836-051A-MS

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272S   1.0-1.5

RunNo: 99436

SeqNo: 1540122

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 72.1 52 1061.0 2.99493.093

Lead 125.0 70.1 45 1101.0 4.30791.969

Sample ID: 100836-051A-MSD

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272S   1.0-1.5

RunNo: 99436

SeqNo: 1540123

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 76.7 52 106 201.0 2.994 93.09 6.0498.893

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-051A-MSD

Batch ID: 48668 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272S   1.0-1.5

RunNo: 99436

SeqNo: 1540123

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 75.7 45 110 201.0 4.307 91.97 7.2998.925

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

23 of 33



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48669

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99411

SeqNo: 1539232

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.117

Sample ID: LCS-48669

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99411

SeqNo: 1539233

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 101 80 1201.0 050.618

Lead 50.00 107 80 1201.0 0.117553.794

Sample ID: 100836-061A-DUP

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272SDUP   2.0-2.5

RunNo: 99411

SeqNo: 1539244

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 2.695 17.93.227

Lead 201.0 4.648 8.225.047

Sample ID: 100836-061A-MS

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272SDUP   2.0-2.5

RunNo: 99411

SeqNo: 1539245

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 80.5 52 1061.0 2.695103.259

Lead 125.0 76.5 45 1101.0 4.648100.324

Sample ID: 100836-061A-MSD

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272SDUP   2.0-2.5

RunNo: 99411

SeqNo: 1539246

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 83.7 52 106 201.0 2.695 103.3 3.81107.266

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-061A-MSD

Batch ID: 48669 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-272SDUP   2.0-2.5

RunNo: 99411

SeqNo: 1539246

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 79.4 45 110 201.0 4.648 100.3 3.47103.863

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48670

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99464

SeqNo: 1540166

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.201

Sample ID: LCS-48670

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99464

SeqNo: 1540167

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 90.8 80 1201.0 045.376

Lead 50.00 96.3 80 1201.0 0.200748.360

Sample ID: 100836-071A-DUP

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-278S   0.0-0.5

RunNo: 99464

SeqNo: 1540178

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 3.882 9.273.538

Lead 201.0 24.45 11.121.883

Sample ID: 100836-071A-MS

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-278S   0.0-0.5

RunNo: 99464

SeqNo: 1540179

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 77.7 52 1061.0 3.882101.047

Lead 125.0 91.0 45 1101.0 24.45138.199

Sample ID: 100836-071A-MSD

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-278S   0.0-0.5

RunNo: 99464

SeqNo: 1540180

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 74.1 52 106 201.0 3.882 101.0 4.5596.549

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-071A-MSD

Batch ID: 48670 TestNo: EPA 6010B Analysis Date: 9/12/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-278S   0.0-0.5

RunNo: 99464

SeqNo: 1540180

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 71.7 45 110 201.0 24.45 138.2 19.1114.077

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48671

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99433

SeqNo: 1539577

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.00.517

Sample ID: LCS-48671

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99433

SeqNo: 1539578

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 97.1 80 1201.0 048.567

Lead 50.00 110 80 1201.0 0.517155.551

Sample ID: 100836-081A-DUP

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   1.0-1.

RunNo: 99433

SeqNo: 1539589

DUPSampType: TestCode: 6010_S

EPA 3050B

Arsenic 201.0 4.484 6.434.205

Lead 201.0 53.72 6.6157.395

Sample ID: 100836-081A-MS

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   1.0-1.

RunNo: 99433

SeqNo: 1539590

MSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 81.9 52 1061.0 4.484106.845

Lead 125.0 87.5 45 1101.0 53.72163.123

Sample ID: 100836-081A-MSD

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   1.0-1.

RunNo: 99433

SeqNo: 1539591

MSDSampType: TestCode: 6010_S

EPA 3050B

Arsenic 125.0 77.9 52 106 201.0 4.484 106.8 4.83101.807

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-081A-MSD

Batch ID: 48671 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   1.0-1.

RunNo: 99433

SeqNo: 1539591

MSDSampType: TestCode: 6010_S

EPA 3050B

Lead 125.0 81.4 45 110 201.0 53.72 163.1 4.81155.461

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-48672

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99335

SeqNo: 1537977

MBLKSampType: TestCode: 6010_S

EPA 3050B

Arsenic 1.0ND

Lead 1.0ND

Sample ID: LCS-48672

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99335

SeqNo: 1537978

LCSSampType: TestCode: 6010_S

EPA 3050B

Arsenic 50.00 101 80 1201.0 050.415

Lead 50.00 99.3 80 1201.0 049.635

Sample ID: 100836-082A-DUP

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99335

SeqNo: 1537997

DUPSampType: TestCode: 6010_S

EPA 3050B

Antimony 20 R2.0 0 2002.888

Arsenic 20 R1.0 4.117 52.17.015

Barium 201.0 82.71 10.374.618

Beryllium 20 R1.0 0 2002.476

Cadmium 20 R1.0 0.5751 1483.868

Chromium 201.0 16.40 6.3517.476

Cobalt 20 R1.0 6.854 32.19.476

Copper 202.0 19.00 0.40119.080

Lead 20 R1.0 158.7 71.874.856

Molybdenum 20 R1.0 1.075 1174.081

Nickel 201.0 15.55 10.117.204

Selenium 20 R1.0 0.6763 1434.101

Silver 20 R1.0 0 2002.550

Thallium 20 R1.0 0 2002.281

Vanadium 201.0 38.05 5.8835.874

Zinc 201.0 187.3 17.6157.036

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

30 of 33



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-082A-MS

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99335

SeqNo: 1537998

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 64.3 24 1092.0 080.436

Arsenic 125.0 83.0 52 1061.0 4.117107.838

Barium 125.0 71.8 31 1291.0 82.71172.470

Beryllium 125.0 83.6 55 1101.0 0104.513

Cadmium 125.0 78.5 51 1101.0 0.575198.650

Chromium 125.0 77.5 50 1141.0 16.40113.276

Cobalt 125.0 79.5 51 1091.0 6.854106.260

Copper 125.0 87.6 55 1222.0 19.00128.499

Lead 125.0 17.6 45 110 S1.0 158.7180.656

Molybdenum 125.0 80.8 52 1091.0 1.075102.034

Nickel 125.0 78.6 47 1111.0 15.55113.817

Selenium 125.0 82.7 48 1081.0 0.6763104.106

Silver 125.0 84.9 55 1101.0 0106.072

Thallium 125.0 70.1 43 1051.0 087.615

Vanadium 125.0 81.3 54 1151.0 38.05139.680

Zinc 125.0 46.5 39 1201.0 187.3245.372

Sample ID: 100836-082A-MSD

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99335

SeqNo: 1537999

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 65.5 24 109 202.0 0 80.44 1.8281.914

Arsenic 125.0 86.1 52 106 201.0 4.117 107.8 3.53111.708

Barium 125.0 80.9 31 129 201.0 82.71 172.5 6.36183.803

Beryllium 125.0 86.4 55 110 201.0 0 104.5 3.23107.946

Cadmium 125.0 80.5 51 110 201.0 0.5751 98.65 2.59101.241

Chromium 125.0 81.1 50 114 201.0 16.40 113.3 3.86117.740

Cobalt 125.0 82.4 51 109 201.0 6.854 106.3 3.35109.878

Copper 125.0 92.1 55 122 202.0 19.00 128.5 4.24134.067

Lead 125.0 -22.8 45 110 20 SR1.0 158.7 180.7 32.5130.158

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 100836-082A-MSD

Batch ID: 48672 TestNo: EPA 6010B Analysis Date: 9/10/2008

Prep Date: 9/10/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99335

SeqNo: 1537999

MSDSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 125.0 83.4 52 109 201.0 1.075 102.0 3.12105.270

Nickel 125.0 82.5 47 111 201.0 15.55 113.8 4.23118.738

Selenium 125.0 85.5 48 108 201.0 0.6763 104.1 3.20107.490

Silver 125.0 87.8 55 110 201.0 0 106.1 3.44109.779

Thallium 125.0 71.8 43 105 201.0 0 87.61 2.4789.809

Vanadium 125.0 86.6 54 115 201.0 38.05 139.7 4.67146.352

Zinc 125.0 58.8 39 120 201.0 187.3 245.4 6.09260.774

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48682

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99367

SeqNo: 1538402

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48682

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99367

SeqNo: 1538403

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 103 85 1150.25 01.029

Sample ID: 100863-008A-DUP

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99367

SeqNo: 1538407

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 100863-008A-MS

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99367

SeqNo: 1538408

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.8 71 1180.25 02.495

Sample ID: 100863-008A-MSD

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99367

SeqNo: 1538409

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 100 71 118 200.25 0 2.495 0.2782.502

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

100836-001C / B257S 0.0-0.5 0809118-01 Soil 09/04/08 09:00 09/08/08 12:35

100836-002C / B-257S 1.0-1.5 0809118-02 Soil 09/04/08 09:00 09/08/08 12:35

100836-003C / B-257S 2.0-2.5 0809118-03 Soil 09/04/08 09:00 09/08/08 12:35

100836-004C / B-258S 0.0-0.5 0809118-04 Soil 09/04/08 09:00 09/08/08 12:35

100836-005C / B-258S 1.0-1.5 0809118-05 Soil 09/04/08 09:00 09/08/08 12:35

100836-006C / B-258S 2.0-2.5 0809118-06 Soil 09/04/08 09:00 09/08/08 12:35

100836-007C / B-259S 0.0-0.5 0809118-07 Soil 09/04/08 09:20 09/08/08 12:35

100836-008C / B-259S 1.0-1.5 0809118-08 Soil 09/04/08 09:20 09/08/08 12:35

100836-009C / B-259S 2.0-2.5 0809118-09 Soil 09/04/08 09:20 09/08/08 12:35

100836-010C / B-260S 0.0-0.5 0809118-10 Soil 09/04/08 09:30 09/08/08 12:35

100836-011C / B-260S 1.0-1.5 0809118-11 Soil 09/04/08 09:30 09/08/08 12:35

100836-012C / B-260S 2.0-2.5 0809118-12 Soil 09/04/08 09:30 09/08/08 12:35

100836-013C / B-261S 0.0-0.5 0809118-13 Soil 09/04/08 09:50 09/08/08 12:35

100836-014C / B-261S 1.0-1.5 0809118-14 Soil 09/04/08 09:50 09/08/08 12:35

100836-015C / B-261S 2.0-2.5 0809118-15 Soil 09/04/08 09:50 09/08/08 12:35

100836-016C / B-262S 0.0-0.5 0809118-16 Soil 09/04/08 10:05 09/08/08 12:35

100836-017C / B-262S 1.0-1.5 0809118-17 Soil 09/04/08 10:05 09/08/08 12:35

100836-018C / B-262S 2.0-2.5 0809118-18 Soil 09/04/08 10:05 09/08/08 12:35

100836-019C / B-263S 0.0-0.5 0809118-19 Soil 09/04/08 10:20 09/08/08 12:35

100836-020C / B-263S 1.0-1.5 0809118-20 Soil 09/04/08 10:20 09/08/08 12:35

100836-021C / B-263S 2.0-2.5 0809118-21 Soil 09/04/08 10:20 09/08/08 12:35

100836-022C / B-264S 0.0-0.5 0809118-22 Soil 09/04/08 10:40 09/08/08 12:35

100836-023C / B-264S 1.0-1.5 0809118-23 Soil 09/04/08 10:40 09/08/08 12:35

100836-024C / B-264S 2.0-2.5 0809118-24 Soil 09/04/08 10:40 09/08/08 12:35

100836-028C / B-265S 0.0-0.5 0809118-25 Soil 09/04/08 11:00 09/08/08 12:35

100836-029C / B-265S 1.0-1.5 0809118-26 Soil 09/04/08 11:00 09/08/08 12:35

100836-030C / B-265S 2.0-2.5 0809118-27 Soil 09/04/08 11:00 09/08/08 12:35

100836-031C / B-266S 0.0-0.5 0809118-28 Soil 09/04/08 11:15 09/08/08 12:35

100836-032C / B-266S 1.0-1.5 0809118-29 Soil 09/04/08 11:15 09/08/08 12:35

100836-033C / B-266S 2.0-2.5 0809118-30 Soil 09/04/08 11:15 09/08/08 12:35
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

100836-034C / B-267S 0.0-0.5 0809118-31 Soil 09/04/08 11:30 09/08/08 12:35

100836-035C / B-267S 1.0-1.5 0809118-32 Soil 09/04/08 11:30 09/08/08 12:35

100836-036C / B-267S 2.0-2.5 0809118-33 Soil 09/04/08 11:30 09/08/08 12:35

100836-037C / B-268S 0.0-0.5 0809118-34 Soil 09/04/08 11:40 09/08/08 12:35

100836-038C / B-268S 1.0-1.5 0809118-35 Soil 09/04/08 11:40 09/08/08 12:35

100836-039C / B-268S 2.0-2.5 0809118-36 Soil 09/04/08 11:40 09/08/08 12:35

100836-040C / B-269S 0.0-0.5 0809118-37 Soil 09/04/08 11:55 09/08/08 12:35

100836-041C / B-269S 1.0-1.5 0809118-38 Soil 09/04/08 11:55 09/08/08 12:35

100836-042C / B-269S 2.0-2.5 0809118-39 Soil 09/04/08 11:55 09/08/08 12:35

100836-043C / B-270S 0.0-0.5 0809118-40 Soil 09/04/08 12:05 09/08/08 12:35

100836-044C / B-270S 1.0-1.5 0809118-41 Soil 09/04/08 12:05 09/08/08 12:35

100836-045C / B-270S 2.0-2.5 0809118-42 Soil 09/04/08 12:05 09/08/08 12:35

100836-046C / B-271S 0.0-0.5 0809118-43 Soil 09/04/08 12:20 09/08/08 12:35

100836-047C / B-271S 1.0-1.5 0809118-44 Soil 09/04/08 12:20 09/08/08 12:35

100836-048C / B-271S 2.0-2.5 0809118-45 Soil 09/04/08 12:20 09/08/08 12:35

100836-050C / B-272S 0.0-0.5 0809118-46 Soil 09/05/08 00:00 09/08/08 12:35

100836-051C / B-272S 1.0-1.5 0809118-47 Soil 09/05/08 00:00 09/08/08 12:35

100836-052C / B-272S 2.0-2.5 0809118-48 Soil 09/05/08 00:00 09/08/08 12:35

100836-053C / B-273S 0.0-0.5 0809118-49 Soil 09/05/08 00:00 09/08/08 12:35

100836-054C / B-273S 1.0-1.5 0809118-50 Soil 09/05/08 00:00 09/08/08 12:35

100836-055C / B-273S 2.0-2.5 0809118-51 Soil 09/05/08 00:00 09/08/08 12:35

100836-056C / B-274S 0.0-0.5 0809118-52 Soil 09/05/08 00:00 09/08/08 12:35

100836-057C / B-274S 1.0-1.5 0809118-53 Soil 09/05/08 00:00 09/08/08 12:35

100836-058C / B-274S 2.0-2.5 0809118-54 Soil 09/05/08 00:00 09/08/08 12:35

100836-062C / B-275S 0.0-0.5 0809118-55 Soil 09/05/08 00:00 09/08/08 12:35

100836-063C / B-275S 1.0-1.5 0809118-56 Soil 09/05/08 00:00 09/08/08 12:35

100836-064C / B-275S 2.0-2.5 0809118-57 Soil 09/05/08 00:00 09/08/08 12:35

100836-065C / B-276S 0.0-0.5 0809118-58 Soil 09/05/08 00:00 09/08/08 12:35

100836-066C / B-276S 1.0-1.5 0809118-59 Soil 09/05/08 00:00 09/08/08 12:35

100836-067C / B-276S 2.0-2.5 0809118-60 Soil 09/05/08 00:00 09/08/08 12:35
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

100836-068C / B-277S 0.0-0.5 0809118-61 Soil 09/05/08 00:00 09/08/08 12:35

100836-069C / B-277S 1.0-1.5 0809118-62 Soil 09/05/08 00:00 09/08/08 12:35

100836-070C / B-277S 2.0-2.5 0809118-63 Soil 09/05/08 00:00 09/08/08 12:35

100836-071C / B-278S 0.0-0.5 0809118-64 Soil 09/05/08 00:00 09/08/08 12:35

100836-072C / B-278S 1.0-1.5 0809118-65 Soil 09/05/08 00:00 09/08/08 12:35

100836-073C / B-278S 2.0-2.5 0809118-66 Soil 09/05/08 00:00 09/08/08 12:35

100836-074C / B-279S 0.0-0.5 0809118-67 Soil 09/05/08 00:00 09/08/08 12:35

100836-075C / B-279S 1.0-1.5 0809118-68 Soil 09/05/08 00:00 09/08/08 12:35

100836-076C / B-279S 2.0-2.5 0809118-69 Soil 09/05/08 00:00 09/08/08 12:35

100836-077C / B-280S 0.0-0.5 0809118-70 Soil 09/05/08 09:50 09/08/08 12:35

100836-078C / B-280S 1.0-1.5 0809118-71 Soil 09/05/08 09:50 09/08/08 12:35

100836-079C / B-280S 2.0-2.5 0809118-72 Soil 09/05/08 09:50 09/08/08 12:35

SAMPLE RECEIPT:
PRESERVATION:
HOLDING TIMES:
QA/QC CRITERIA:

Samples requiring preservation were verified prior to sample preparation and analysis.
All holding times were met, unless otherwise noted in the report with data qualifiers.
All quality objective criteria were met, except as noted in the report with data qualifiers.

CASE NARRATIVE 

Samples were received intact, at 4 °C, and accompanied by chain of custody documentation.
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-001C / B257S 0.0-0.5 (0809118-01) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "46.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-002C / B-257S 1.0-1.5 (0809118-02) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "78.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-003C / B-257S 2.0-2.5 (0809118-03) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 00:28µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "65.3 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-004C / B-258S 0.0-0.5 (0809118-04) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "74.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-005C / B-258S 1.0-1.5 (0809118-05) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "48.8 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-006C / B-258S 2.0-2.5 (0809118-06) Soil    Sampled: 09/04/08 09:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "47.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-007C / B-259S 0.0-0.5 (0809118-07) Soil    Sampled: 09/04/08 09:20   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "88.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-008C / B-259S 1.0-1.5 (0809118-08) Soil    Sampled: 09/04/08 09:20   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "70.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-009C / B-259S 2.0-2.5 (0809118-09) Soil    Sampled: 09/04/08 09:20   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 01:15µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "50.1 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-010C / B-260S 0.0-0.5 (0809118-10) Soil    Sampled: 09/04/08 09:30   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "89.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-011C / B-260S 1.0-1.5 (0809118-11) Soil    Sampled: 09/04/08 09:30   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "66.3 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-012C / B-260S 2.0-2.5 (0809118-12) Soil    Sampled: 09/04/08 09:30   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 02:01µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "65.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-013C / B-261S 0.0-0.5 (0809118-13) Soil    Sampled: 09/04/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "65.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-014C / B-261S 1.0-1.5 (0809118-14) Soil    Sampled: 09/04/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "88.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-015C / B-261S 2.0-2.5 (0809118-15) Soil    Sampled: 09/04/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 02:48µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "75.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-016C / B-262S 0.0-0.5 (0809118-16) Soil    Sampled: 09/04/08 10:05   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "54.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-017C / B-262S 1.0-1.5 (0809118-17) Soil    Sampled: 09/04/08 10:05   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "70.8 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-018C / B-262S 2.0-2.5 (0809118-18) Soil    Sampled: 09/04/08 10:05   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "49.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-019C / B-263S 0.0-0.5 (0809118-19) Soil    Sampled: 09/04/08 10:20   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "52.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-020C / B-263S 1.0-1.5 (0809118-20) Soil    Sampled: 09/04/08 10:20   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "73.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-021C / B-263S 2.0-2.5 (0809118-21) Soil    Sampled: 09/04/08 10:20   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 04:03µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 1.6 1.6 "
"" "" ""Picloram ND 1.6

" " " "51.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-022C / B-264S 0.0-0.5 (0809118-22) Soil    Sampled: 09/04/08 10:40   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 03:34µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "83.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-023C / B-264S 1.0-1.5 (0809118-23) Soil    Sampled: 09/04/08 10:40   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "90.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-024C / B-264S 2.0-2.5 (0809118-24) Soil    Sampled: 09/04/08 10:40   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 04:20µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "48.7 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-028C / B-265S 0.0-0.5 (0809118-25) Soil    Sampled: 09/04/08 11:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "75.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-029C / B-265S 1.0-1.5 (0809118-26) Soil    Sampled: 09/04/08 11:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "58.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-030C / B-265S 2.0-2.5 (0809118-27) Soil    Sampled: 09/04/08 11:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "65.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-031C / B-266S 0.0-0.5 (0809118-28) Soil    Sampled: 09/04/08 11:15   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "72.1 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-032C / B-266S 1.0-1.5 (0809118-29) Soil    Sampled: 09/04/08 11:15   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "47.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-033C / B-266S 2.0-2.5 (0809118-30) Soil    Sampled: 09/04/08 11:15   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "53.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-034C / B-267S 0.0-0.5 (0809118-31) Soil    Sampled: 09/04/08 11:30   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "87.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-035C / B-267S 1.0-1.5 (0809118-32) Soil    Sampled: 09/04/08 11:30   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "72.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-036C / B-267S 2.0-2.5 (0809118-33) Soil    Sampled: 09/04/08 11:30   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 05:36µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 1.6 1.6 "
"" "" ""Picloram ND 1.6

" " " "80.3 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-037C / B-268S 0.0-0.5 (0809118-34) Soil    Sampled: 09/04/08 11:40   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 06:23µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "65.3 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-038C / B-268S 1.0-1.5 (0809118-35) Soil    Sampled: 09/04/08 11:40   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "84.3 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-039C / B-268S 2.0-2.5 (0809118-36) Soil    Sampled: 09/04/08 11:40   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 07:09µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "45.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-040C / B-269S 0.0-0.5 (0809118-37) Soil    Sampled: 09/04/08 11:55   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "53.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-041C / B-269S 1.0-1.5 (0809118-38) Soil    Sampled: 09/04/08 11:55   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "82.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-042C / B-269S 2.0-2.5 (0809118-39) Soil    Sampled: 09/04/08 11:55   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 21:23µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "77.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-043C / B-270S 0.0-0.5 (0809118-40) Soil    Sampled: 09/04/08 12:05   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 19:14µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-046.80 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-044C / B-270S 1.0-1.5 (0809118-41) Soil    Sampled: 09/04/08 12:05   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 20:00µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "56.8 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-045C / B-270S 2.0-2.5 (0809118-42) Soil    Sampled: 09/04/08 12:05   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 07:56µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "49.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-046C / B-271S 0.0-0.5 (0809118-43) Soil    Sampled: 09/04/08 12:20   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 20:47µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-0428.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-047C / B-271S 1.0-1.5 (0809118-44) Soil    Sampled: 09/04/08 12:20   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-048C / B-271S 2.0-2.5 (0809118-45) Soil    Sampled: 09/04/08 12:20   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "62.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-050C / B-272S 0.0-0.5 (0809118-46) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 21:33µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "58.1 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-051C / B-272S 1.0-1.5 (0809118-47) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:20µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 3.3 1.6 "
"" "" ""Picloram ND 1.6

" " " "70.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-052C / B-272S 2.0-2.5 (0809118-48) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:20µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 1.7 1.6 "
"" "" ""Picloram ND 1.6

" " " "59.1 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-053C / B-273S 0.0-0.5 (0809118-49) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 05:07µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "59.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-054C / B-273S 1.0-1.5 (0809118-50) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:20µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "53.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-055C / B-273S 2.0-2.5 (0809118-51) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 22:20µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "42.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-056C / B-274S 0.0-0.5 (0809118-52) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:13µg/kg B8I111212,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "42.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-057C / B-274S 1.0-1.5 (0809118-53) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 22:09µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "63.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-058C / B-274S 2.0-2.5 (0809118-54) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "79.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-062C / B-275S 0.0-0.5 (0809118-55) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/16/08 08:49µg/kg B8I120512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "41.0 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-063C / B-275S 1.0-1.5 (0809118-56) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 23:06µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 2.4 1.6 "
"" "" ""Picloram ND 1.6

" " " "45.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-064C / B-275S 2.0-2.5 (0809118-57) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "44.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-065C / B-276S 0.0-0.5 (0809118-58) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/11/08 05:53µg/kg B8I102712,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "67.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-066C / B-276S 1.0-1.5 (0809118-59) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/09/08 23:53µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-0411.8 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-067C / B-276S 2.0-2.5 (0809118-60) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/10/08 00:39µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "67.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-068C / B-277S 0.0-0.5 (0809118-61) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/12/08 11:55µg/kg B8I120412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 2.3 1.6 "
"" "" ""Picloram ND 1.6

" " " "66.6 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-069C / B-277S 1.0-1.5 (0809118-62) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/16/08 08:49µg/kg B8I120512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "66.2 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-070C / B-277S 2.0-2.5 (0809118-63) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "51.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-071C / B-278S 0.0-0.5 (0809118-64) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/10/08 02:12µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 3.3 1.6 "
"" "" ""Picloram ND 1.6

" " " "74.9 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-072C / B-278S 1.0-1.5 (0809118-65) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/09/08 09/10/08 02:58µg/kg B8I094512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 4.7 1.6 "
"" "" ""Picloram ND 1.6

" " " "77.8 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-073C / B-278S 2.0-2.5 (0809118-66) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/16/08 08:49µg/kg B8I120512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " "47.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-074C / B-279S 0.0-0.5 (0809118-67) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" "Pentachlorophenol 21 1.6 "
"" "" ""Picloram ND 1.6

" " " "104 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-075C / B-279S 1.0-1.5 (0809118-68) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:20µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" 10Pentachlorophenol 73 16 "
"" "" "1Picloram ND 1.6

" " " "87.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-076C / B-279S 2.0-2.5 (0809118-69) Soil    Sampled: 09/05/08 00:00   Received: 09/08/08 12:35

EPA 8151A09/15/08 09/15/08 10:18µg/kg B8I150412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6

" " "" 10Pentachlorophenol 54 16 "
"" "" "1Picloram ND 1.6

" " " "138 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-077C / B-280S 0.0-0.5 (0809118-70) Soil    Sampled: 09/05/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/10/08 09/10/08 10:58µg/kg B8I101412,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-0413.4 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Chlorinated Herbicides by EPA Method 8151A
Sierra Analytical Labs, Inc.

Result Analyte Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

100836-078C / B-280S 1.0-1.5 (0809118-71) Soil    Sampled: 09/05/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/12/08 09/16/08 08:49µg/kg B8I120512,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-046.52 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid

100836-079C / B-280S 2.0-2.5 (0809118-72) Soil    Sampled: 09/05/08 09:50   Received: 09/08/08 12:35

EPA 8151A09/11/08 09/12/08 09:20µg/kg B8I111312,4,5-T ND 1.6
"" "" ""2,4,5-TP (Silvex) ND 1.6
"" "" ""2,4-D ND 1.6
"" "" ""2,4-DB ND 4.0
"" "" ""3,5-Dichlorobenzoic acid ND 2.0
"" "" ""4-Nitrophenol ND 2.0
"" "" ""Acifluorfen ND 1.6
"" "" ""Bentazon ND 1.6
"" "" ""Chloramben ND 1.6
"" "" ""Dalapon ND 20
"" "" ""DCPA diacid ND 1.6
"" "" ""Dicamba ND 1.6
"" "" ""Dichlorprop ND 1.6
"" "" ""Dinoseb ND 1.6
"" "" ""Pentachlorophenol ND 1.6
"" "" ""Picloram ND 1.6

" " " " S-0410.5 % 35-150Surrogate: 2,4-Dichlorophenylacetic Acid
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I0945 - EPA 8151A Herbicides

Blank (B8I0945-BLK1) Prepared & Analyzed: 09/09/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 94.394.3

LCS (B8I0945-BS1) Prepared & Analyzed: 09/09/08 
2,4,5-T µg/kg6.73 1.6 10.0 20-15067.3
2,4,5-TP (Silvex) "8.55 1.6 10.0 20-15085.5
Dichlorprop "5.19 1.6 10.0 20-15051.9
Dinoseb "2.80 1.6 10.0 20-15028.0

Duplicate (B8I0945-DUP1) Prepared: 09/09/08  Analyzed: 09/10/08 Source: 0809118-60
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I0945 - EPA 8151A Herbicides

Matrix Spike (B8I0945-MS1) Prepared & Analyzed: 09/09/08 Source: 0809118-60
2,4,5-T µg/kg6.42 1.6 10.0 ND 20-15064.2
2,4,5-TP (Silvex) "8.77 1.6 10.0 ND 20-15087.7
Dichlorprop "4.86 1.6 10.0 ND 20-15048.6
Dinoseb "3.39 1.6 10.0 ND 20-15033.9

Matrix Spike Dup (B8I0945-MSD1) Prepared & Analyzed: 09/09/08 Source: 0809118-60
2,4,5-T µg/kg6.97 1.6 10.0 ND 3020-15069.7 8.22
2,4,5-TP (Silvex) "9.17 1.6 10.0 ND 3020-15091.7 4.46
Dichlorprop "5.84 1.6 10.0 ND 3020-15058.4 18.3
Dinoseb "3.18 1.6 10.0 ND 3020-15031.8 6.39

Batch B8I1014 - EPA 8151A Herbicides

Blank (B8I1014-BLK1) Prepared & Analyzed: 09/10/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 83.883.8
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1014 - EPA 8151A Herbicides

LCS (B8I1014-BS1) Prepared & Analyzed: 09/10/08 
2,4,5-T µg/kg6.55 1.6 10.0 20-15065.5
2,4,5-TP (Silvex) "7.60 1.6 10.0 20-15076.0
Dichlorprop "4.60 1.6 10.0 20-15046.0
Dinoseb "2.69 1.6 10.0 20-15026.9

Duplicate (B8I1014-DUP1) Prepared & Analyzed: 09/10/08 Source: 0809118-08
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30

Matrix Spike (B8I1014-MS1) Prepared & Analyzed: 09/10/08 Source: 0809118-08
2,4,5-T µg/kg7.48 1.6 10.0 ND 20-15074.8
2,4,5-TP (Silvex) "9.01 1.6 10.0 ND 20-15090.1
Dichlorprop "4.97 1.6 10.0 ND 20-15049.7
Dinoseb "3.54 1.6 10.0 ND 20-15035.4

Matrix Spike Dup (B8I1014-MSD1) Prepared & Analyzed: 09/10/08 Source: 0809118-08
2,4,5-T µg/kg8.21 1.6 10.0 ND 3020-15082.1 9.31
2,4,5-TP (Silvex) "11.7 1.6 10.0 ND 3020-150117 26.0
Dichlorprop "6.12 1.6 10.0 ND 3020-15061.2 20.7
Dinoseb "4.17 1.6 10.0 ND 3020-15041.7 16.3

Batch B8I1027 - EPA 8151A Herbicides

Blank (B8I1027-BLK1) Prepared & Analyzed: 09/10/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1027 - EPA 8151A Herbicides

Blank (B8I1027-BLK1) Prepared & Analyzed: 09/10/08 
Dinoseb µg/kgND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 89.889.8

LCS (B8I1027-BS1) Prepared & Analyzed: 09/10/08 
2,4,5-T µg/kg7.90 1.6 10.0 20-15079.0
2,4,5-TP (Silvex) "7.87 1.6 10.0 20-15078.7
Dichlorprop "5.34 1.6 10.0 20-15053.4
Dinoseb "3.85 1.6 10.0 20-15038.5

Duplicate (B8I1027-DUP1) Prepared: 09/10/08  Analyzed: 09/11/08 Source: 0809118-58
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30

Matrix Spike (B8I1027-MS1) Prepared & Analyzed: 09/10/08 Source: 0809118-58
2,4,5-T µg/kg12.0 1.6 10.0 ND 20-150120
2,4,5-TP (Silvex) "11.3 1.6 10.0 ND 20-150113
Dichlorprop "6.77 1.6 10.0 ND 20-15067.7
Dinoseb "2.63 1.6 10.0 ND 20-15026.3

Matrix Spike Dup (B8I1027-MSD1) Prepared & Analyzed: 09/10/08 Source: 0809118-58
2,4,5-T µg/kg9.12 1.6 10.0 ND 3020-15091.2 27.3
2,4,5-TP (Silvex) "9.18 1.6 10.0 ND 3020-15091.8 20.7
Dichlorprop "5.86 1.6 10.0 ND 3020-15058.6 14.4
Dinoseb "2.06 1.6 10.0 ND 3020-15020.6 24.3
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1112 - EPA 8151A Herbicides

Blank (B8I1112-BLK1) Prepared: 09/11/08  Analyzed: 09/12/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 51.151.1

LCS (B8I1112-BS1) Prepared: 09/11/08  Analyzed: 09/12/08 
2,4,5-T µg/kg4.78 1.6 10.0 20-15047.8
2,4,5-TP (Silvex) "5.98 1.6 10.0 20-15059.8
Dichlorprop "4.52 1.6 10.0 20-15045.2
Dinoseb "3.57 1.6 10.0 20-15035.7

Duplicate (B8I1112-DUP1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-05
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1112 - EPA 8151A Herbicides

Matrix Spike (B8I1112-MS1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-05
2,4,5-T µg/kg7.13 1.6 10.0 ND 20-15071.3
2,4,5-TP (Silvex) "8.27 1.6 10.0 ND 20-15082.7
Dichlorprop "4.57 1.6 10.0 ND 20-15045.7
Dinoseb "4.22 1.6 10.0 ND 20-15042.2

Matrix Spike Dup (B8I1112-MSD1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-05
2,4,5-T µg/kg8.25 1.6 10.0 ND 3020-15082.5 14.6
2,4,5-TP (Silvex) "8.20 1.6 10.0 ND 3020-15082.0 0.850
Dichlorprop "5.28 1.6 10.0 ND 3020-15052.8 14.4
Dinoseb "4.48 1.6 10.0 ND 3020-15044.8 5.98

Batch B8I1113 - EPA 8151A Herbicides

Blank (B8I1113-BLK1) Prepared: 09/11/08  Analyzed: 09/12/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 95.895.8
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115
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Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1113 - EPA 8151A Herbicides

LCS (B8I1113-BS1) Prepared: 09/11/08  Analyzed: 09/12/08 
2,4,5-T µg/kg10.8 1.6 10.0 20-150108
2,4,5-TP (Silvex) "11.0 1.6 10.0 20-150110
Dichlorprop "7.86 1.6 10.0 20-15078.6
Dinoseb "3.22 1.6 10.0 20-15032.2

Duplicate (B8I1113-DUP1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-21
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30

Matrix Spike (B8I1113-MS1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-21
2,4,5-T µg/kg12.5 1.6 10.0 ND 20-150125
2,4,5-TP (Silvex) "12.4 1.6 10.0 ND 20-150124
Dichlorprop "11.1 1.6 10.0 ND 20-150111
Dinoseb "3.36 1.6 10.0 ND 20-15033.6

Matrix Spike Dup (B8I1113-MSD1) Prepared: 09/11/08  Analyzed: 09/12/08 Source: 0809118-21
2,4,5-T µg/kg11.3 1.6 10.0 ND 3020-150113 10.1
2,4,5-TP (Silvex) "10.5 1.6 10.0 ND 3020-150105 16.6
Dichlorprop "10.2 1.6 10.0 ND 3020-150102 8.45
Dinoseb "4.18 1.6 10.0 ND 3020-15041.8 21.8

Batch B8I1204 - EPA 8151A Herbicides

Blank (B8I1204-BLK1) Prepared & Analyzed: 09/12/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1204 - EPA 8151A Herbicides

Blank (B8I1204-BLK1) Prepared & Analyzed: 09/12/08 
Dinoseb µg/kgND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 145145

LCS (B8I1204-BS1) Prepared & Analyzed: 09/12/08 
2,4,5-T µg/kg9.30 1.6 10.0 20-15093.0
2,4,5-TP (Silvex) "12.5 1.6 10.0 20-150125
Dichlorprop "6.72 1.6 10.0 20-15067.2
Dinoseb "3.79 1.6 10.0 20-15037.9

Duplicate (B8I1204-DUP1) Prepared & Analyzed: 09/12/08 Source: 0809118-44
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30

Matrix Spike (B8I1204-MS1) Prepared & Analyzed: 09/12/08 Source: 0809118-44
2,4,5-T µg/kg8.05 1.6 10.0 ND 20-15080.5
2,4,5-TP (Silvex) "12.8 1.6 10.0 ND 20-150128
Dichlorprop "8.93 1.6 10.0 ND 20-15089.3
Dinoseb "5.23 1.6 10.0 ND 20-15052.3

Matrix Spike Dup (B8I1204-MSD1) Prepared & Analyzed: 09/12/08 Source: 0809118-44
2,4,5-T µg/kg9.05 1.6 10.0 ND 3020-15090.5 11.7
2,4,5-TP (Silvex) "12.5 1.6 10.0 ND 3020-150125 2.37
Dichlorprop "7.37 1.6 10.0 ND 3020-15073.7 19.1
Dinoseb "3.99 1.6 10.0 ND 3020-15039.9 26.9
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1205 - EPA 8151A Herbicides

Blank (B8I1205-BLK1) Prepared: 09/12/08  Analyzed: 09/16/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 139139

LCS (B8I1205-BS1) Prepared: 09/12/08  Analyzed: 09/16/08 
2,4,5-T µg/kg12.0 1.6 10.0 20-150120
2,4,5-TP (Silvex) "12.5 1.6 10.0 20-150125
Dichlorprop "7.82 1.6 10.0 20-15078.2
Dinoseb "4.45 1.6 10.0 20-15044.5

Duplicate (B8I1205-DUP1) S-04Prepared: 09/12/08  Analyzed: 09/16/08 Source: 0809118-71
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1205 - EPA 8151A Herbicides

Matrix Spike (B8I1205-MS1) Prepared: 09/12/08  Analyzed: 09/16/08 Source: 0809118-71
2,4,5-T µg/kg13.9 1.6 10.0 ND 20-150139
2,4,5-TP (Silvex) "13.3 1.6 10.0 ND 20-150133
Dichlorprop "9.59 1.6 10.0 ND 20-15095.9
Dinoseb "3.53 1.6 10.0 ND 20-15035.3

Matrix Spike Dup (B8I1205-MSD1) Prepared: 09/12/08  Analyzed: 09/16/08 Source: 0809118-71
2,4,5-T µg/kg12.9 1.6 10.0 ND 3020-150129 7.46
2,4,5-TP (Silvex) "13.2 1.6 10.0 ND 3020-150132 0.755
Dichlorprop "7.74 1.6 10.0 ND 3020-15077.4 21.4
Dinoseb "4.05 1.6 10.0 ND 3020-15040.5 13.7

Batch B8I1504 - EPA 8151A Herbicides

Blank (B8I1504-BLK1) Prepared & Analyzed: 09/15/08 
2,4,5-T µg/kgND 1.6
2,4,5-TP (Silvex) "ND 1.6
2,4-D "ND 1.6
2,4-DB "ND 4.0
3,5-Dichlorobenzoic acid "ND 2.0
4-Nitrophenol "ND 2.0
Acifluorfen "ND 1.6
Bentazon "ND 1.6
Chloramben "ND 1.6
Dalapon "ND 20
DCPA diacid "ND 1.6
Dicamba "ND 1.6
Dichlorprop "ND 1.6
Dinoseb "ND 1.6
Pentachlorophenol "ND 1.6
Picloram "ND 1.6

" 100 35-150Surrogate: 2,4-Dichlorophenylacetic Acid 35.635.6
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Chlorinated Herbicides by EPA Method 8151A - Quality Control

Sierra Analytical Labs, Inc.

Batch B8I1504 - EPA 8151A Herbicides

LCS (B8I1504-BS1) Prepared & Analyzed: 09/15/08 
2,4,5-T µg/kg6.00 1.6 10.0 20-15060.0
2,4,5-TP (Silvex) "7.52 1.6 10.0 20-15075.2
Dichlorprop "5.37 1.6 10.0 20-15053.7
Dinoseb "2.84 1.6 10.0 20-15028.4

Duplicate (B8I1504-DUP1) Prepared & Analyzed: 09/15/08 Source: 0809118-01
2,4,5-T µg/kgND 1.6 ND 30
2,4,5-TP (Silvex) "ND 1.6 ND 30
Dichlorprop "ND 1.6 ND 30
Dinoseb "ND 1.6 ND 30

Matrix Spike (B8I1504-MS1) Prepared & Analyzed: 09/15/08 Source: 0809118-01
2,4,5-T µg/kg12.4 1.6 10.0 ND 20-150124
2,4,5-TP (Silvex) "11.9 1.6 10.0 ND 20-150119
Dichlorprop "7.73 1.6 10.0 ND 20-15077.3
Dinoseb "2.96 1.6 10.0 ND 20-15029.6

Matrix Spike Dup (B8I1504-MSD1) Prepared & Analyzed: 09/15/08 Source: 0809118-01
2,4,5-T µg/kg11.8 1.6 10.0 ND 3020-150118 4.96
2,4,5-TP (Silvex) "11.8 1.6 10.0 ND 3020-150118 0.844
Dichlorprop "7.91 1.6 10.0 ND 3020-15079.1 2.30
Dinoseb "3.36 1.6 10.0 ND 3020-15033.6 12.7
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Project:
Project Number:

Project Manager:
Reported:

Advanced Technology Labs
3275 Walnut Avenue PO#SC03925

Hoa Huynh 09/17/08 12:03Signal Hill CA, 90755

NA

Notes and Definitions 

S-04 The surrogate recovery for this sample is outside of established control limits due to a sample matrix effect.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

26052 MERIT CIRCLE SUITE 105, LAGUNA HILLS, CALIFORNIA 92653
TELEPHONE: (949) 348-9389  FAX: (949) 348-9115

E-MAIL: SIERRALABS @ SIERRALABS.NET



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
w. atlglokal corn 

TEL: (562) 989-4045 FAX: (562) 989-4040 

QC Level: CT 

Subcontractor: 

Sierra Laboratories 
26052 Merit Circle Suite 105 
Laguna Hills, CA 92653 

TEL: (949) 348-9389 

FAX: (949) 348-91 15 
Acct #: 

Page 1 of $ 

Please use PO#: S603925 Please fax results by: NORMAL TAT 

Requested Tests 
EPA 8151 Sample ID 

100836-001 C 1 B2575 0.0-0.5 

100836-002C I 8-257s 1 .O-1.5 

100836-003C 1 8-257s 2.0-2.5 - 

SEND REPORT TO HOA HUYNH 

Matrix Date Collected / Bottle Type 

Soil 

Soil 

Soil 

9/4/2008 9:00:00 AM 

9/4/2008 9:00:00 AM 

9/4/2008 9:00:00 AM 

1 
1 

I 

1 

1 

I 

1 

I 

1 

I 

I 

1 

1 

1 

40ZG 

40ZG 

40ZG 
100836-0046: / 8-258s 0.0-0.5 

100836-005C / 5-258s 1 .O-1.5 

100836-006C I 8-258s 2.0-2..5 

100836-007C 1 5-259s 0.0-0.5 

100836-008C I 8-259s 1 .O-1.5 

General Comments: Please email sample receipt acknowledgement to the PM. 

1 

1 

1 

Soil 

Soil 

Soil 

9/4/2008 9:00:00 AM 

9/4/2008 9:00:00 AM 

9/4/2008 9:00:00 AM 

100836-009C / B-259s 2.0-2.5 

100836-01 0C / B-260s 0.0-0.5 

100836-01 1 C / B-260s 1 .O-1.5 

1 00836-01 2C / B-260s 2.0-2.5 

100836-013C / 5-261 S 0.0-0.5 

100836-014C 15-261s 1.0-1.5 

100836-01 5 6  1 5-261 S 2.0-2.5 

100836-01 6 6  1 B-262s 0.0-0.5 1 
100836-01 76 / B-262s 1 .O-1.5 

4 0 2 6  

40ZG 

40ZG 

Soil 

Soil 

9/4/2008 9:20:00 AM 

9/4/2008 9:30:00 AM 

9/4/2008 9:30:00 AM 

9/4/2008 9:30:00 AM 

9/4/2008 9:50:00 AM 

9/4/2008 9:50:00 AM 

9/4/2008 9:50:00 AM 

9/4/2008 10:05:00 AM 

9/4/2008 10:05:00 AM 

3011 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

40ZG 

4 0 2 6  

40ZG 

40ZG 

4 0 2 6  

40ZG 

4 0 2 6  

40ZG 

40ZG 

9/4/2008 9:20:00 AM 

9/4/2008 9:20:00 AM 

40ZG 

4 0 2 6  



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
www.at/global corn 

TEL: (562) 989-4045 FAX: (562) 989-4040 

QC Level: CT 

Subcontractor: 

Sierra Laboratories 
26052 Merit Circle Suite 105 
Laguna Hills, CA 92653 

TEL: (949) 348-9389 

FAX: (949) 348-9 1 1 5 
Acct #: 

Page '&of $ 

100836-035C / B-267s 1 .O-1.5 Soil 9/4/2008 1 1 :30:00 AM 4026  I 
1 00836-036C / 5-267s 2.0-2.5 Soil 9/4/2008 1 1 :30:00 AM 40ZG 1 - 
100836-037C / B-268s 0.0-0.5 Sail 9/4/2008 11 :40:00 AM 40ZG 1 

General Comments: Please email sample receipt acknowledgement to the PM. 

Please use PO#: SC03925 Please fax results by: NORMAL TAT 

I 
-- 

SEND REPORT TO HOA HUYNH 

Requested Tests 

Relinquished by* 

s- 

- Sample ID Matrix Date Collected / Bottle Type EPA 8151 - J 



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
www. aflglobal. corn 

TEL: (562) 989-4045 FAX: (562) 989-4040 

QC Level: CT 

Subcontractor: 

Sierra Laboratories 

26052 Merit Circle Suite 105 
Laguna Hills, CA 92653 

TEL: (949) 348-9389 
FAX: (949) 348-91 15 
Acct #: 

- - 

Reauested Tests 1 
c t r i x  Date Collected / Bottle Type 1 EPA 8151 1 

100836-038C I 6-268s 1 .O-1.5 Soil / 9/4/2008 11 :40:00 AM 1 40ZG 1 1 1 
100836-039C / 5-268s 2.0-2.5 

100836-040C / B-269s 0.0-0.5 

100836-041 C 1 5-269s 1 .O-1.5 

100836-0426 / B-269s 2.0-2.5 

1 100836-046C / B-271 S 0.0-0.5 I Soil 1 9/4/2008 12:20:00 PM / 40ZG / 1 1 I 

Soil 

Soii 

100836-043C I 6-270s 0.0-0.5 

100836-0446 1 5-270s 1 .O-1.5 

100836-045C / B-270s 2.0-2.5 

/ 100836-0476 1 B-271 S 1 .O- I  .5 1 Soil 1 9/4/200812:20:00PM / 40ZG / 1 I I I 

Soil 

Soil 

9/4/2008 1 1 :40:00 AM 

9/4/2008 1 1 :55:00 AM 

Soil 

Soil 

Soil 

9/4/2008 11 :55:00 AM 

9/4/2008 1 1 :55:00 AM 

100836-048C / B-271 S 2.0-2.5 

40ZG 

40ZG 

9/4/2008 12:05:00 PM 

9/4/2008 1 2: 05: 00 PM 
9/4/2008 12:05:00 PM 

100836-051 C / 5-272s 1 .O-1.5 

100836-0526 / 5-272s 2.0-2.5 

100836-053C / B-2735 0.0-0.5 

General Comments: Please email sample receipt acknowledgement to the PM. 

1 

I 

40ZG 

40ZG 

- 

Soil 

100836-054C / 6-273s 1 .O-1.5 

100836-055C / 6-273s 2.0-2.5 

Please use PO#: SC03925 Please fax results by: NORMAL TAT 

1 

1 
40ZG 

4 0 2 6  
40ZG 

100836-050C 1 B-272s 0.0-0.5 1 Soil 

Soil 

Soil 

Soil 

SEND REPORT TO HOA HUYNH 

1 

1 

1 

9/4/2008 12:20:00 PM 

Soil 

Soil 

9/5/2008 

9/5/2008 
9/5/2008 

9/5/2008 

40ZG 

9/5/2008 

9/5/2008 

1 

40ZG 

40ZG 
40ZG 

40ZG 

1 

1 
1 

1 

4 0 2 6  

40ZG 

1 

1 



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
w atlg/oba/.com 
TEL: (562) 989-4045 FAX: (562) 989-4040 

QC Level: CT 

Subcontractor: 

Sierra Laboratories 
26052 Merit Circle Suite 105 

TEL: (949) 348-9389 

FAX: (949) 348-91 15 

Please use PO#: SC03925 Please fax results by: NORMAL TAT 

Requested Tests - 

100836-056C / 6-274s 0.0-05 

100836-057C 1 B-274s 1 .O-1.5 

1 00836-0586 1 6-2745 2.0-2.5 

100836-062C / 6-275s 0.0-0.5 
100836-5636 / B-275s 1 .O-1.5 

1 00836-064C / B-275s 2.0-2.5 
100836-065C / 6-276s 0.0-0.5 

100836-066C / B-276s 1 .O-1.5 

100836-067C / B-276s 2.0-2.5 
100836-068C / B-277s 0.0-0.5 

100836-0696 1 B-277s 1.0-1.5 

100836-0706 / B-277s 2.0-2.5 

100836-071 6 / B-278s 0.0-0.5 

100836-0726 / B-278s 1 .O-1.5 

1 00836-073C I B-278s 2.0-2.5 

100836-074C 1 5-279s 0.0-0.5 

100836-075C 1 B-279s 1 .O-1.5 

SEND REPORT TO HOA HUYNH 

/ Bottle Type EPA8151 -I-' 1 Sample ID 

General Comments: Please email sample receipt acknowledgement to the PM. 

Soil 

Soil 

Soil 

Sonl 
Soul 

Soil 
Soil 

Soil 

Soil 
Soil 
Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

-. 

Matrix 

9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 
9/5/2008 

9/5/2008 
9/5/2008 

9/5/2008 
9/5/2008 
9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 

9/5/2008 

Date Collected 

40ZG 

40ZG 

40ZG 

4 0 2 6  
40ZG 
40ZG 
40ZG 

40ZG 

40ZG 
4 0 2 6  

40ZG 

40ZG 

40ZG 

40ZG 

40ZG 

40ZG 

40ZG 

1 

1 

1 

1 
1 

1 
1 

1 
1 
1 

1 

1 

1 

1 

1 

1 

1 





I)-TEK Analytical Labora tor ies ,  Inc. 
2722 Lnlter Avenue West, S ~ ~ i t c  R 

Cnrlsbad, C A  92010 

-. Tcl: (760) 930-2555 Fax: (760) 930-2510 

AI.)VANCED TECHNOLOGY LABORATOlUl3S 
3275 Walnut Street 
Siknal Hill, CA 90807 

Ath: Ms. Hoa Boynh 

Ddte of Report: 
Sampling Date: 
Ddtc Sample Received: 
Dstc Extracted: 
Date Analyzed: 
A~jalyzed By: 
Metl~od: 
Szmplc Type: 
W ~ r k  Order Number: 
Sample Log Numhcr: 

9/19/08 
9/4/08 and 9/5/08 
9/8/08 
9110.11.12 and 13/08 . , 

September 12,1.3,14,15, and 16,2008 
E A 
EPA 8141A 
Soil 
100836 
08-5979 to 08-6050 

Tllc snmple(s) were analp-cd with EPA metl~odology or  equivalent methods as specified on the 
atiachcd "Analyses Results" report. 

The r e s~~ l t s  of these annlyses and thc quality control data are cncloscd. 

Operatinns Manager 



D-TEK Annlytieal Laboratories, Tnc. 
2722 Lokcr Avenuc West, Suite B 

Carlsbad, CA 92010 
-. TeI: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORTTCS 
3275 W a l n u t  Street 
Signfrl Hill, CA 90807 

Attn: Ms. Frna Huynli 

Date of Report: 
Sampling Dntc: 
1)nie Sample Received: 
Date Extracted: 
I h i e  4nnlyzed: 
Analfzcd By: 
Sample Type: 
Mctl~bd: 
Units: 

9/19/ns 
9/4/08 
9/8/08 
9/10/08 
Septemher 12,2008 
E A 
Snil 
EPA 8141A 
Pg/kg 

ANALYSES RESULTS 

Log Number: 08-5979 08-5980 
Sample ID: 100836-001.B 100836-002B 

Analpis  PQL B257S 0.0-0.5 B-257s 1.0-1.5 

Azin~llins Methyl 5.0 ND ND 
Bolsth~. 5.0 ND ND 
Counial?llos 5.0 ND ND 
Demeton 5.0 ND ND 
Diazilion 5.0 ND ND 
Dichlbrvos 5.0 N D ND 
DisulToton 5.0 ND ND 
DursVan (Chlnrpyrifos) 5.0 ND ND 
Etlioprop 5.0 ND ND 
Pens~llfotliion 10.0 ND ND 
Fenthion 5.0 ND ND 
Gasdcina (Stirophos) 5.0 ND ND 
Fvlalefhion 5.0 ND ND 
Mcrplios 5.0 ND ND 
Metli;~l I'nrathion 5.0 ND ND 
Meviliplios 5.0 ND ND 
N a l ~ d  5.0 ND ND 
Pliorste 5.0 ND ND 
Romisl 5.0 ND NU 
Tnliulliio~~ 5.0 ND ND 
Trichloronatc 5.0 ND ND 



D-TEK Analytical Laboratories, Inc. 
2722 Lokcr Avenllc West, Suite R 

Cnrlsbntl, CA 92010 - Tcl: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORTES 
3275 Wrlnat Street 
Signhl Hill, CA 90807 

Ann: Ms. Hoa Iluyn11 

Unle of Report: 
Samlhlin~ Date: 
Ilnte Snmple Rcccived: 
Datc Extracted: 
Date Annlyzed: 
Annl$zed By: 
Snmp~lc Type: 
Mctllod: 
Unith: 

9/19/08 
9/4/08 
9/8/08 
9/10/08 
September 12,2008 
E A 
Soil 
EPA 8141A 
~ g / k g  

ANALYSES JXJ3SULTS 

t o g  Number: (18-5981 08-5982 
Snmplc ID: 100836Il03B 100836-004B 

~ n a i y s i s  
A PQL 02.575 2.0-2.5 B-258s 0.0-0.5 

Azinphos Methyl 5.0 ND ND 
Rolstar 5.0 ND ND 
Colr~naphos 5.0 ND ND 
Dcnleton 5.0 ND ND 
Diazinon 5.0 ND ND 
Dicl~lorvos 5.0 ND ND 
Disdlfoto~i 5.0 ND ND 
Durhn~ i  (Clrlorpyrifos) 5.0 ND ND 
Ethtprop 5.0 N D ND 
Fen?ulIoihion 10.0 ND ND 
I'enrliion 5.0 ND ND 
Garilona (Stiroplios) 5.0 ND ND 
Mnl9tliion 5.0 ND ND 
Merphos 5.n ND ND 
Mctl.iyl Paratliion 5.0 ND N D 
M~l ' inpl~os 5.0 N D ND 
Nnlnd 5.0 ND ND 
Pliol'nte 5.0 ND N D 
Ronncl 5.0 ND ND 
Tokbthion 5.0 ND ND 
l'ri~hloronate 5.0 ND ND 



'D-TEIC Analytical Laboratories, Inc. 
2722 h k e r  Avcn~tc Weat, Suitc R 

Cnrlsbnd, CA 92010 

-. Tcl: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORIES 
3275 Wnlnut  Street 
Signs11 Hill, CA 90807 

Attn: Ms. HOP Huynll 

Dntc orRepnrt: 
Snml+Iing Dnte: 
Date Snmple Received: 
Dnte Extmcted: 
Dntc Annlyzed: 
Analvzcd By: 
SnmJile Typc: 
Mctllod: 
[Jnit!~: 

9/19/08 
9/4/08 
9/8/08 
911 0108 
Scptembcr 12,2008 
E A 
Snil 
EPA 8141A 
FgllT4 

ANALYSES RESULTS 

Log Numher: 08-5983 08-5984 
Sample ID: 100836-005R 100836-0063 

Annlysis - PQL R258S 1.0-1.5 3-2589 2.0-2.5 

Azinphns Methyl 5.0 ND ND 
Rol.sl:nr 5.0 ND ND 
Cournephos 5.0 N n  ND 
13emeton 5.0 ND N D 
Diazinotl 5.0 ND N D 
Dichlorvns 5.0 ND ND 
13isulfoton 5.0 ND ND 
Dur?hatr (Chloq~yri Tos) 5.0 ND ND 
Etlinprop 5.0 ND ND 
Fen$ulFothion 10.0 ND ND 
Fenthion 5.0 ND ND 
Gordona (Stirophos) 5.0 ND ND 
Mall~tliion 5.0 ND ND 
Merbhos 5.0 ND N D 
Metliyl Parathion 5.0 ND N D 
Mcc'inphos 5.0 N D ND 
Nal6d 5.0 ND ND 
Pliof'ate 5.0 ND ND 
Ro~i~iel 5.0 ND ND 
'Tokl~thion 5.0 ND ND 
Trichloronate 5.0 ND ND 



D-TEK Analytical Laboratories, Jnc. 
2722 Lokcr Avenr~c West, Suite I3 

Cnrlsbad, CA 9201fl 

-. Tel: (760) 930-2555 Fnx: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORIES 
3275 Walnot Street 
Sign:ll. Bill, CA 90807 

Ann1 Ms. Hna l.Inynh 

Dnle of Rcport: 
Sampl in~ Dnte: 
DateSnrnplc Received: 
llnte. Extracted: 
Dntc Analyzed: 
Andyzcd Ry: 
Sample Typc: 
Method: 
linit.?: 

9/,/19/08 
9/4/08 
9/8/08 
9/1n/ox 
Septcm1)cr 12,2008 
E A 
Soil 
EPA 8141A 
l.rglkf! 

ANALYSES RESULTS 

Log Number: 08-5985 08-5986 
Sample ID: 100836-0078 100836-008B 

Anabsis - PQL 13259s 0.0-0.5 B-2598 1.0-1.5 

Azirlphos Methyl 5.0 ND ND 
Rolgtor 5.0 ND ND 
Cnulnaplios 5.0 ND ND 
Denletcrn 5.0 ND ND 
Diakinon 5.0 ND ND 
Dicl'~lorvos 5.0 ND ND 
Dis~llfoton 5.0 ND ND 
Dur$bm (Chlorpyrifos) 5 .O ND ND 
ELh(.lprop 5.0 ND ND 
Fen~:ulfotliion 10.0 ND ND 
Fenlliion 5.0 ND ND 
Ctar~iona (Stirophos) 5.0 ND ND 
Malatilion 5.0 ND ND 
Moiphos 5.0 ND ND 
Mefhyl Parnthion 5 .O ND ND 
Mc.linphos 5.0 N D ND 
Nnltd 5.0 ND ND 
Plinrote 5.0 ND ND 
Roenel 5.0 N D ND 
Tol,uthion 5.0 ND ND 
'Trirthloranate 5.0 ND ND 



D-TEK Analytical Laboratories, Tnc. 
2722 Lnkcr Avcnue Wcst, Suitc l3 

Cnrlsbnd, CA 92010 
Tel: (760) 930-2555 Fnx: (760) 930-1510 - 

ADVANCED TECHNOLOGY LABORATORXES 
3275 Walnut Sirect 
Signlrl Hill, CA 90807 

Ann: Ms. Hna Huynh 

Dnte of Report: 
Sampling Date: 
Dnie Ssmplc Received: 
Dnte Extl~1ctcd: 
Datc Analyzed: 
Analy7,ed By: 
Ssrniple Type: 
Mediod: 
Unit%: 

9/19/08 
9/4/08 
9/8/05 
9/1010s 
September 12,2008 
E A 
Soil 
EPA 8141A 
Pgllcg 

ANALYSES RJ3SULTS 

Log Number: 08-5987 08-5988 
Sample ID: 100836-0090 10083G-010B 

Ann.lysi~ - PQL B259S 2.0-2.5 B-260s 0.0-0.5 

Aziilplios Methyl 
BolPtar 
Cournaplios 
Denleton 
Dia7:inon 
~ i c l l l o ~ o s  
Disr~lfoton 
Donban (Clilorpyrifos) 
Etlii~prop 
Fcna~lfothion 
Fen thion 
Gartlona (Stimphos) 
Malathion 
Metphos 
Melliyl Parnt:liion 
Me;iinplios 
Nalrd 
PhCrat~ 
Roi~ncl 
Tolt:utbion 
'I'ril:liloroiialc 



D-TER Analytical Laboratories, Xnc. 
2722 Lokcr Avenuc West, Suitc R 

Cnrlsbad, CA 92010 - Tel: (760) 930-2555 Fax: (760) 930-2510 

Al\VANCED TECFINOLOGY LABORATORTES 
3275 Walnut Street 
Signid Hill, CA 90807 

Attn! Ms. Hna Huynh 

Dole of Repnrt: 
Sarnibling Dale: 
Date Samplc Rcceivcd: 
Dste Extracted: 
Date Analyzed: 
Analyzerl By: 
Sa~i~role Typc: 
Melllnd: 
Unit): 

9/19/08 
9/4/08 
9/8/08 
9/10/ns 
Septcmber 12,2008 
I% A 
Soil 
&PA 8141A 
~lglkg 

ANALYSES RESULTS 

Log Numbcr: 08-5989 
Snrnple JD: 100836-0113 

A~n'lysis 
A 

PQL R260S 1.0-1..5 

Azirphos Methyl 5.0 ND 
Rolstar 5.0 ND 
Couinaphos 5.0 ND 
Derr1.eton 5.0 ND 
DiaZinon 5.0 ND 
Dict\lowos 5.0 ND 
Dis!!lfoton 5.0 ND 
Dur5bnn (Chlorpyrifos) 5.0 ND 
Ethciprop 5.0 ND 
Fen::ulfothion 10.0 ND 
Feofliion 5.0 ND 
GarIlona (Stiroplios) 5.0 ND 
Malathion 5.0 ND 
Mciplios 5.0 ND 
Mel'hyl Pnrnthion 5.0 ND 
Mc..inpllos 5.0 ND 
Nall?d 5.0 ND 
Pliontc 5.0 ND 
Rofinel 5.0 N D 
Tolillthion 5.0 NU 
Tri~hloronale 5.0 ND 



D-TEK Analytical Laboratories, Xnc. 
2722 Avennc West, Suite D 

Cnrlsbnd, CA 92010 - Tel: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOJ,OGY LABORATORES 
3275 Walnut  Street 
S i g n 4  Rill, CA 90807 

Attnl Ms. Hon Huynh 

Datc of Report: 
Sampling Date: 
Date Samplc Received: 
Datc Extractetl: 
Dale Analyzed: 
Annlv,ed Ry: 
Saml~lc Typc: 
Mctt111d: 
Unit!:: 

911 9/08 
9/4/08 
9/8/88 
9/I0/08 
September 12,2008 
E A 
Soil 
EPA 8141A 
~g/lcg 

ANALYSES RESULTS 

Log Num her: 08-5991 08-5992 
Sample ID: 100836-013B 3.00836-014B 

Analysis 
L 

PQL .UZGJS 0.0-0.5 B-261s 1.0-1.5 

Azinbhos Methyl 5.0 ND ND 
Bolsl.ar 5.0 ND ND 
Courbaphos 5.0 ND N D 
Dem:ton 5.0 ND ND 
Diwinon 5.0 ND N 1) 
Diclilorvos 5.0 ND ND 
Diwlfoton 5.0 ND ND 
Durshan (ClilorpyriTos) 5.0 ND ND 
Etlioprop 5.0 ND ND 
Fensulfotlrion 10.0 ND ND 
Fcnl:liion 5.0 ND ND 
Gnrdona (Stiroplios) 5.0 ND ND 
Malil.thion 5.0 ND ND 
Meq'11ios 5.0 ND ND 
Metl'lyl Parathion 5.0 ND ND 
Mcvinphos 5.0 ND ND 
Naled 5.0 ND ND 
Phointe 5.0 ND ND 
Ronl~el 5.0 N D ND 
Tokntliioh 5.0 ND ND 
~ric!iloronate 5.0 NIJ ND 



D-TEK Analytical Laboratories, Inc. 
2722 Loker Avenue West, S~titc l3 

Cnrlsbad, CA 92010 

-. Tcl: (760) 930-2555 Fnx: (760) Y3U-2510 

ADVANCED ~ C H N O L O G Y  LA~ORATORIES 
327.5 Walnut Street 
S ig la l  Hill, CA 90807 

Attd: Ms. Hoa Haynlt 

Dnlr! of Report: 
Sarr\pling Date: 
Datl: Snmple Received: 
lJs11> Extracted: 
Datf: Analyzed: 
Analyzcd By: 
San3ple Type: 
Method: 
Units: 

9/X9/08 
9/4/08 
9/8/08 
9/10/08 
September 13,2008 
E A 
Soil 
EPA 8141 A 
pglkg 

ANALYSES RESULTS 

Log Number: 08-5993 08-5994 
Sample ID: 10083G-015B 1.00836-0168 

AnPlysis 
i 

PQL B2GlS 2.0-2.5 B-ZGZS 0.0-0.5 

Azil~phos Mcrl~yl 5.0 ND MD 
Bol!;tar 5.0 ND ND 
Co~lrnaplios 5.0 ND ND 
Dedietnn 5.0 ND ND 
Dia%inon 5.0 ND ND 
~ ic l i lo~vos  5.0 ND ND 
Dislllfoto~i 5.0 ND ND 
Dut'Sban (Chlorpyrifo3) 5.0 ND ND 
ELlil~prop 5.0 ND ND 
Fen5t1lfothion 10.0 NU ND 
Fc~lthion 5.0 ND ND 
Gartlona (Stirophos) 5.0 ND ND 
Me\atliicin 5.0 ND ND 
Mc1;pIios 5.0 ND ND 
Melhy l Parathion 5.0 ND ND 
Meblinphos 5.0 ND ND 
Nd?d 5.0 ND ND 
Phorete 5.0 ND ND 
Rorlnel 5.0 ND ND 
Tokutliion 5.0 ND ND 
Tri~zhlnronate 5.0 ND ND 



D-TEK Analytical Laboratories, [nc. 
2722 Loker Avenue West, Suite I3 

Carlsbnd, CA 9201U 

-. Tel: (760) 930-2555 Pnx: (760) 930-2510 

ADVANCED TECHNOLOGY LAJ3ORATOlUES 
3275 Walnu t  S t ree t  
SignAl Hill, CA 90807 

Ann: Mg. Koa Auynh 

Date of  Ropnrt: 
Sampling Datc: 
Datc Sample Received: 
Dn1.e Extracted: 
Dntc Analyzed: 
Anak$zcd Dy: 
Saml~lc 5 p e :  
MctHnd: 
Uaiis: 

911 9/08 
9/4/08 
9181ns 
911UIOR 
September 13,2008 
E A 
Soil 
EPA8141A 

ANALYSES JWSULTS 

Log Numbc~.: 08-5995 
Sample ID: 100536-0178 

Anabsis - PQI, J3262S 1.0-1.5 

Aziriplios Methyl 5.0 ND 
Bolstar 5.0 ND 
Coulnaplios 5.0 ND 
Denrcton 5.0 ND 
Diai,inon 5.0 N D 
Dicllorvo.~ 5.0 ND 
Dislllfoton 5.0 ND 
D n r ~ b a i ~  (Chlorpyrifos) 5.0 ND 
Ethcprop 5.0 ND 
FensuIfol.hion 10.0 ND 
Fcnlhion 5.0 N n  
Garrlonn (Stirophos) 5.0 ND 
Mal4tliion 5.0 ND 
Mefphos 5.0 ND 
Methyl P n ~ . ~ t h i ~ n  5.0 ND 
Mcvinphos 5.0 ND 
Nillird 5.0 ND 
Pliornte 5.0 ND 
Rovnei 5.0 ND 
Toliutllion 5.0 ND 
Tridliloronnte 5.0 ND 



D-TEK Analytical Laboratories, Inc. 
2722 J,olcer Avcnue West, Suite R 

C~rlsbad, CA 92030 
Tel: (760) 930-2555 Fnx: (760) 930-2510 

A 

A1)VANCED TECHNOLOGY LABORATORIES 
3275 Walnut Street 
Signhl Hill, CA 90807 

Attn! Ms. Hoa Huynh 

Datc of Roport: 
Sampling Dnte: 
iJate-Snmplc Received: 
Dnte Extracted: 
Dnte Annlyzcd: 
A ~ ~ ~ t l y z c d  By: 
Snmple Type: 
Method: 
Units: 

911 9/08 
9/4/08 
9/8/08 
911 0108 
September 13,2008 
E A 
Soil 
EPA 8X41A 
P d k ~  

ANALYSES RESULTS 

Log Number: 08-5997 08-5998 
Sample ID: J.0083G-019R 300836-020B 

An;rlysis PQL B263S 0.0-0.5 B-263s 1.0-1.5 

Aziilphos Methyl 5.0 ND ND 
Rolrtnr 5.0 ND ND 
Co~~maphos 5.0 ND ND 
Delileton 5.0 ND ND 
Dinlrinon 5.n ND ND 
Dicl~lorvos 5.0 ND ND 
Disr~lfoton 5.0 ND ND 
Dtlriibnn (Chlorpyrifos) 5.0 ND ND 
Etheprop 5.0 ND ND 
Fe~i:ulTotliion 10.0 ND ND 
Fcnthion 5.0 ND ND 
Gartlnnn (Stiroplios) 5.0 ND ND 
Malathion 5.0 NU ND 
Mel.plios 5.0 ND ND 
Mcfhyl Parathion 5.0 ND ND 
MeJ/inpllos 5.0 ND ND 
Nalrd 5.0 N D ND 
Ph6ralc 5.0 ND ND 
Ro~lnel 5.0 ND ND 
'rol~.utliion 5.0 ND ND 
Trikhlornnate 5.0 ND ND 



D-TEK Analytical Laboratories, Tnc. 
2722 Lokcr Avenue Wwt, Suite R 

Carisbad, CA 92010 
-. Tel: (760) 930-2555 Fax: (765) 930-2510 

QUALITY CONTROL DATA REPORT 

ante: 9/19/08 
Attn: Ms. Hoe Huynll 
Rate Extmctcd: Y/10108 
Oatc Ani~ly~ed: Septcmbcr 12 and 13,2U08 
Analy.sis Method: EPA 8141A 
Ttog#: 08-5979 to 08-5998 

IVIET!IOD RLANK 
d 

No target analytes were detectcd in the method blank. 

L*ABORATORY CONTROL SAMPLE -. 
Compound O/. Recove~y QC TJimits:* 

Diminon 
Methyl Parathion 
Dursban (Cldorpyrifos) 
Gardona(Stirophos) 

P4ntrix Spike (08-5998) - 

Compound Spike Spilcc Dup. MSlMSD RPD 

- .- % Recovery %I Rccnve~y RPD '% Limits 

Diazinon 91 109 18 30 
Metl~yl Parathion 96 101 5 30 
Dtusban (Chlorpyrifos) 118 117 1 30 
Gardona (Stirophos) 124 120 3 30 

*QC limits applies to LCS, MS and MSD 

9UALITY CONTROL TERMINOLOGY . 1,CS - LARORATOHV CONTROI. SAMPLE. Rcpnned as % rccnvcry ofnn independen1 sundnrd ennicd through nll samplc 

~- ~~~ ~ . . ~ p i b -  cnvironmcktnl snrnplc is rnul,lx splkcd wilh rnclhud cornp~llndr snd % recuvcn n(cnaccntrnllon 5pikcd into srnnplc .r cn c!lloccd 
~cpnr tcd  n~ Y. recotely Acccp~oble rmpc For "Nurrn~l ?.Inlnx sample" 1s bascd on hirtoricul lnburnlvn control d a l ~  Any oul-or-cun.ral 
QC dnln is clcarly inrlicnlcd. 

, S~~rrngntcc-  Compounds rcprcqcntnrive of n p u p  olcon~poands. Surmpaics nrc spikcd illrn c1airnnmentnl1~11pL3 and O/. recovery ol' 
cnncsnrmtinn spikcd is cniculoled nnd rylortcd. Accepfablc rnnRE varies dcpcnding on snmple rnatrlx 2nd analysis rnclhnd. Any utli-uL 
control QC dntn is clcnrly indicntcd. 

I 



D-TEK Analytical Laboratories, inc. 
2722 Lokcr Avenue West, Suite B 

Cnrli ibad,  CA 9 2 0 1 0  

-- Tcl :  (760) 930-2555 Fun: (765) 9 3 0 - 2 5 1 0  

SURROGATE RECOVERLES 
( T r i b u t y l p h o s p l l n t e )  

Laog # Percent Recovery: 
d ' 

Method Blank 60 
08-5979 69 
08-5980 86 
n8-5981 91 
P8-5982 94 
08-5983 70 
08-5984 66 
('8-S985 64 
(18-5986 63 
(ia-s987 8 1  
(\8-5988 7 1 
(18-5989 93 
118-5990 80 
08-5991 75 
i18-5992 94 
OR-5993 72 
08-5994 55 
b8-5935 76 
118-5996 79 
118-5997 90 
'18-5998 72 
ICS 127 
98-5998 MS 63 
118-5998 MSD 94 

~ U A L I T Y  CONTROL TERMINOLOGY 
LC$ - I,ADORATORY CONTROI. SAMPLE. Rcporled ns % rccovcry olnn indcpcndonl stonda!rl cnrricd tl~rnugk oll snmyls 
pmpornlinn proccdurcs to vcrily method pcrrirmnnce. Acceprnblc rnnge is bnscd on hirloricnl l.rbornlo!y control durn nod EPA 
rcquinmcnu. Any out-of-cattrrol QC dnln is  sicarty indicnlcd - Spilrr- I?nvlrollmcntnl omple is rnnlrix spikcdvirh rncUlod compo~lnds und X ncnvcry ofconcenvntion spikcd in~ornmpleis cnlculnlpd. 
Rspnrled ns % rccnvcry, Acccl~rnhlc r a n g  for "Normal Matrix Sample" Is bnscd on hirlnricnl loborntory control dntn, Arly oul-of-control 
OC (ln~, is  clcnrlv indicnlcd. . Snmgntrs- Compnunds rcprcrcnintiuo n r n  gmup ofcornpoueds. Ssrmgnm nre rpi1:cd inln envimnmenlnl ra~rlplcs nnd $4 recovery of 
cnnccntrnlinlt spikcd is ~t~lculntcd nnd rcpalfcd. Acccplnble nltcc vnrim dcpendinp on snmplc mntrlx nnd analysis mcthad. Any oet.of- 
cunlmi QC dntn is  ~Icnr Iy  indicnlcd. 

2 



D-TEK Analytical Laboratories, Xnc. 
2722 Lolrer Avenue Wczt, Suite B 

Cnrlsbnd, CA 92010 

-. Tcl: (760) 930-2555 6nx: (760) 930-3510 

ADVANCED TECHNOLOGY LABORATOmS 
3275 Walnut Sireet 
SignAl Mill, CA 90807 

Attn: Ms. FTon Huynll 

Date of Report: 
Sampling Dntc: 
Unte Snmplc Reccived: 
Dntc Extitracled: 
Date Analyzecl: 
Anatyzctl By: 
Samble Typc: 
Metl\od: 
U~iitb: 

9/19/08 
9/4/08 
9181OX 
9/11/08 
September 13,2008 
E A 
Soil 
EPA 8141.4 
~ l d k b  

ANALYSES RESULTS 

Log Numbel: 08-5999 08-6000 
Snmple ID: 100836-021B 100836-022B 

Anaysis - POL BZ63S 2.0-2.5 B-264s 0-0-0.5 

Aziflplios Methyl 5.0 ND ND 
Bolstar 5.0 ND ND 
Cou!naplios 5.0 ND ND 
Denl~ton 5.0 ND ND 
Diafinorr 5.0 ND ND 
Dicl~lorvos 5.0 ND ND 
nis~llfoton 5.0 ND ND 
DurGban (Chlorpyrifos) 5.0 ND ND 
Etlir.~prop 5.0 ND ND 
Fenl:ulfothion 10.0 ND ND 
Pen1:hion 5.0 ND ND 
Gardona (Stirophos) 5.0 ND ND 
Mnfothion 5.0 N D ND 
Mc~:plios 5.0 ND ND 
Mefhyl Parathion 5.0 ND ND 
Mc-rinphos 5.0 ND ND 
NolL:d 5.0 ND ND 
Phorate 5.0 ND ND 
Rofincl 5.0 ND ND 
Tl>kutliion 5.0 ND ND 
Tri~.hloronate 5.0 ND ND 



D-TEK A~lalytical Laboratories, Snc. 
2722 Lokcr Avenoc West, Snite B 

Cnrlsbnd, CA 92010 

-. Tel: (760) 930-2555 Fax: (760) 930-3510 

ADVANCED TECHNOLOGY LAT3ORATORXES 
3275 Walnut Street 
Signal Hill, Ch 90807 

Attni Ms. Hoa Ht~ynh 

Date of Report: 
Samplina Date: 
. h t C  Snmple Received: 
Dntc Extrncted: 
Date Analyzed: 
Anakyzcd Ry: 
Sam'ple Type: 
Metlliod: 
Units: 

9/19/08 
9/4/08 
9/8/08 
9/11/08 
September 13,2008 
E A 
Soil 
KPA 8141A 
L'?x/kg/kg 

ANALYSES mSULTS 

Log Namher: 08-GOO1 OR-GO02 
Snmple ID: 100836-023B 100836-024B 

Andlysis 
A 

PQL B264S 1.0-1.5 B-264s 2.0-2.5 

Azi~lpRos Methyl 5.0 ND ND 
Bolflar 5.0 ND ND 
Cou~naphos 5.0 ND ND 
Denleton 5.0 ND ND 
Diazitron 5.0 ND ND 
Diclllorvos 5.0 ND ND 
Dis~lfoton 5.0 N D ND 
Dur:jban (Clilorpyrifos) 5.0 ND ND 
Etht~prop 5.0 ND ND 
Pcn>ulfothion 10.0 ND ND 
Fenthion 5.0 ND ND 
Gnri40na (Sti~.ophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Mefphos 5.0 ND ND 
Melhyl I'arathion 5.0 Ni7 ND 
Me+tinphos 5.0 ND ND 
Nall:d 5.0 ND ND 
Phorate 5.0 ND ND 
Rorlnel 5.0 ND ND 
Toliotliion 5.0 ND ND 
Tricihioronate 5.0 ND ND 



D-TER Analytical Laboratories, Inc. 
2722 Lokcr Avenue West, Suite B 

Csrlsbsd, CA 92010 

- Tel: (760) 930-2555 Pax: (760) 930-2510 

ADVANCED TECFDJOJ,OGY LABORATORIES 
3275 Walnut Street 
Signdl Hill, CA 90807 

Attn! Ms. Woo Auynh 

Date of Report: 
Snmj,ling Date: 
Date Snmplc Received: 
Date Extracted: 
Dnte Analyzed: 
Analyzed By: 
Sample Type: 
Mcthnd: 
Unit* 

9/19/08 
9/4/08 
9/8/U8 
911 1/08 
Scptembcr 13,2008 
E A 
Soil 
EPA 8141A 
~ g l l ~ g  

ANALYSES Ri3SULTS 

Log Number: 08-6003 08-6004 
Sample ID: 100836-028B 100836-029B 

Analysis 
A PQL B26SS 0.0-0.5 B-265s 1.0-1.5 

Azir1pho.s Methyl 5.0 ND ND 
Hol?tar 5.0 ND ND 
Co~~maplios 5.0 ND ND 
Delileton 5.0 ND ND 
Diminon 5.0 ND ND 
Dicl~lorvos 5.0 ND ND 
DisuI Foton 5.0 ND ND 
Dur:jban (Chlorpyri.fo.9) 5.0 ND ND 
EtIiAprop 5.0 ND ND 
Fen!;ulfothion 10.0 ND ND 
Fenkhion 5.0 ND ND 
Gar'iona (Stirophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Merphos 5.0 ND ND 
M.e/hyl Parathion 5.0 ND ND 
Mc'finphos 5.0 ND ND 
Nalbd 5.0 ND ND 
Phcrate 5.0 ND ND 
Rorln~l 5.0 ND ND 
Tol;.uthion 5.0 ND ND 
Tri~':hloron~te 5.0 ND ND 



D-TEK Analytical Laboratories, Tnc. 
2722 Lolrcr Avcnue Wcst, Suite R 

Carlsbnd, CA 92010 - Tel: (760) 93n-2555 Pax: (760) 930-2510 

A D * J ~ C E D  TECHNOLOGY LABORATORTES 
3275 Walnut St~acet 
Sigdal. Hill, CA 90807 

Atin: Ms. Hon fIuyn11 

Dntc of Report: 
Sampling Date: 
Dnte Sample Received: 
Dntc Extracted: 
Date Analyzed: 
Anal]ze(l By: 
Ssmrrle Type: 
Method: 
IJnCi?: 

9/19/08 
9/4/08 
9/8/08 
911 1/08 
September 13,2008 
I3 A 
Soil 
EPA 814XA 
F L ~ I V  

ANALYSES RESULTS 

Log Number: 08-6005 08-6006 
Sample ID: 100836-030B 100836-031R 

Analpsis PQL B265.5 2.0-2.5 8-266s 0.0-11.5 

Azinphos Methyl 5.0 ND ND 
Bolst:lr 5.0 ND ND 
Cou~rlnpl~os 5.0 ND ND 
Dcmgton 5.0 ND ND 
Diazil~on 5.0 ND ND 
Dichll~wos 5.0 ND ND 
Disulluton 5.0 ND ND 
Dursksn (CIilorpyriFos) 5.0 ND ND 
Rtlioprop 5.0 ND NO 
Fensulfotli ion 10.0 ND ND 
Fenth!on 5.0 ND ND 
Gardcna (Stirophos) 5 .0 ND ND 
M~latllion 5.0 ND ND 
Merpl\os 5.0 ND ND 
Methyl Parathion 5.0 ND N D 
Mevirrphns 5.0 ND ND 
Nnled 5.0 ND ND 
Phornte 5.0 ND ND 
Ronntl 5.0 ND ND 
Tokuthiori 5.0 ND N D 
Trichloronate 5.0 ND ND 



D-TEIC Analytical Laboratories, Xnc. 
2722 h k e r  Avenue West, Suite I3 

Carisbad, CA 92010 
Tel: (760) 930-2555 rnx: (760) 930-2510 

ADVANCED TECHNOLOGY J,ARORATORIES 
3275 Walnut Street 
Signs1 Hill, C A  90807 

Attn! Ms. Hon Huynh 

Date of Report: 
Snrnf~ling Dnte: 
Date Sample Received: 
Date Extracted: 
Datc Analyzed: 
Anal)rmd By: 
Sample Type: 
Metbod: 
llnits: 

9/lY/O8 
9/4/08 
9/8/08 
911 1108 
Septcmher 13,2008 
EA 
Soil 
EPA 8141A 
C1611'~ 

ANALYSES RESULTS 

Log Numher: 08-6007 08-6008 
Sample ID: 100836-032B 100836-0338 

Analpsis - PQL ~zfifis 1.0-1.5 .u-zfihs 2.0-2.5 

Azinl~hos Mcthyl 5.0 ND ND 
Bolslar 5.0 ND ND 
Cu1~nlapho.t 5.0 ND ND 
Dern.:ton 5.0 ND ND 
Diazinon 5.0 ND ND 
Dichlorvos 5.0 ND N D  
Disulfoton 5.0 ND ND 
Dursl~n~i (Chlorpyrifos) 5.0 ND ND 
EtI1of)rop 5.0 ND ND 
Fenst~lfothion 10.0 ND N D  
Penthion 5.0 ND ND 
Gardbna (Stirophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Merl?hos 5.0 ND ND 
Methyl l'arathion 5.0 ND ND 
Mevinphos 5.0 ND ND 
Naleri 5.0 ND ND 
I'horldc 5.0 ND ND 
Ronrlel 5.0 ND ND 
ToL~lthion 5.0 N D  ND 
Tricbloro~iate 5.0 ND ND 



D-TEK Analytical Laboratories, Inc. 
2722 Loker Avenlle Wcst, Suite I3 

Carl~bad, CA 92010 
- Tel: (760) 930-2555 Fnx: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORIES 
3275 Walnilt Street 
Sign91 liill, CA 90867 

Mini Ms. Hull Hlrynh 

Date nf Repnrt: 
Snmpling Dnte: 
Date Sample Received: 
Dntc Extrnctcd: 
Date Analyzed: 
Analpcd By: 
Samlble Type: 
Method: 
Unit*: 

9/19/08 
9/4/08 
9/8/08 
9/11/08 
September 13,2U08 
E A 
Soil 
EPA 8141.4 
Pgllcg 

ANALYSES RESUJJTS 

Log Number: 08-6009 08-6010 
Sample ID: 100836-0340 100836-0358 

Analysis PQL 8267s 0.0-0.5 8-2G7S 1.0-1.5 

Azinphos Methyl 5.0 ND ND 
Bolsti~r 5.0 ND ND 
Coon!nphos 5.0 ND ND 
DcmGlon 5.0 ND ND 
Dinzilion 5.0 ND ND 
Dichlwvus 5.0 ND ND 
Disolfoton 5.0 ND ND 
Dursban (Chlorpyrifos) 5.0 ND ND 
Ethoprop 5.0 ND ND 
Fens~llfothion 10.0 ND ND 
Fcnthion 5.0 ND ND 
Ciardcina (Stirophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Mely!ios 5.0 ND ND 
Mcth;rl Parathion 5.0 ND ND 

5.0 ND Mevitlphos N 1) 
N a l ~ d  5.0 ND ND 
Phorate 5.0 ND ND 
Ronnd 5.0 ND ND 
l'okulhion 5.0 ND ND 
Trichloronale 5.0 ND ND 



D-TEK Analytical Laboratories, Inc. 
2722 Loker Avenue West, Snite R 

Cnrlshad, CA 92010 
Tel: (760) 930-2555 Fax: (760) 930-2510 

ADVANC.ED TECHNOLOGY J,ABORATORTES 
3275 Walnu t  Street 
S i ~ n a l  Flill, CA 90807 

Artn: Ms. Hon Huynl~  

Date nf Report: 
Sampling Date: 
Dste Sample Received: 
Date Extracted: 
Date Analyzed: 
Annlyzed By: 
Sample Type: 
Method: 
Unitg: 

9/19/08 
9/4/08 
9/8/08 
9/11/08 
Soptembcr 13,2008 
EA 
Soil 
EPA 8141A 
~lglkg 

ANALYSES Rl%SULTS 

Idol: Number: 09-6011 08-6012 
Sample ID: 100836-0363 100836-037B 

Analysis 
i 

PQ 1, B267S 2.0-2.5 B-268s 0.0-0.5 

Aziflphos Methyl 5.0 ND ND 
Rolstnr 5.0 NJJ ND 
Cot~!naphoa 5.0 ND ND 
Delveto11 5.0 ND ND 
Did.inon 5.0 NU ND 
Dict!lorvos 5.0 ND ND 
Dis~llfoton 5.0 ND ND 
Dur3ban (Chlo~pyrifos) 5.0 ND ND 
Ethc!prop 5.0 ND ND 
Fenrulfothion 10.0 ND ND 
Fcnfhion 5.0 ND ND 
Garilona (Stirophos) 5.0 ND ND 
Malilthion 5.0 ND ND 
Mcrplios 5.0 ND ND 
Methyl Parathion 5.0 ND ND 
Mc~~inphos 5.0 ND ND 
Nnlwd 5.0 ND ND 
Pliopatc 5.0 ND ND 
Ronnel 5.0 ND ND 
Tokilthion 5.0 ND ND 
Tri6hloronato 5.0 ND ND 



D-TFK Analytical Laboratories, Inc. 
2722 Loter Avenue West, Suite I? 

Cnrlsbnd, CA 92010 

A 
Tel: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECBNOLOGY LARORATORZES 
3273 Walnut Street 
Signal Hill, CA 90807 

Altn! Ms. lloa Huynli 

Datc of Report: 
Sampling Datc: 
Dnte Sample Received: 
Date Extracted: 
Dnte Analyzed: 
Anaf,yzed By: 
Samplc Type: 
Methnd: 
Units: 

9/19/08 
9/4/08 
9/8/08 
911 1/08 
Scptcmbcr 13,2008 
E A 
Soil 
EPA 8141A 

P Z ~  

ANALYSES 

Log Number: 08-6013 08-6014 
Sample ID: 100836-03813 100836-039B 

Ansjysis PQJ, B268S 1.0-1.5 B-268s 2.0-2.5 

Aziilphos Methyl 5.0 ND ND 
Bolgtar 5.0 ND ND 
Coumaphos 5.0 N D ND 
Dcnleton 5.0 ND ND 
Dia7,inon 5.n ND ND 
Diclilorvos 5.0 ND ND 
Distllfoton 5.0 ND ND 
Dur3ban (Chlorpyrifos) 5.0 ND ND 
Etlic\prop 5.0 ND ND 
F~nfiulfothion 10.0 ND ND 
Fenlhion 5.0 ND ND 
Gar~lona (Stirophos) 5.0 ND ND 
Malkthion 5.0 ND ND 
Meiphos 5.0 ND ND 
Methyl Parathion 5.0 ND ND 
Mevinplios 5.0 ND ND 
Nnli:d 5.0 ND ND 
Phohte 5.0 ND ND 
Rolinel 5.0 ND ND 
Tokuthion 5.0 ND ND 
Tridhlol.onate 5.0 ND ND 



D-TER Analytical Laboratories, Inc. 
2722 Lolter Avenue West, Suite B 

Carlsbntl, CA 92010 
-- Tel: (760) 930-2555 Fax: (760) 930.2510 

ADVANCED TECI.XNOLOGY LABORATORIES 
3275 Walnut Street 
Signill Hill, CA 90807 

Attnl Ms. Hna Huynl~ 

Date of Report: 
Sampling Date: 
Dnte Samplc Received: 
Datc Extracted: 
Date An~lyzcd: 
AnaIy7zd By: 
Samplc Type: 
Mctlnnd: 
Units: 

9/19/0R 
9/4/08 
9/8/08 
911 1/08 
September 14,2008 
E A 
Sail 
EPA 8141A 
F E / ~ s  

ANALYSES RESULTS 

Log Number: 08-6015 08-6016 
Sample ID: 300836-04OB ;IOO83f~041B 

Annlysis - PQL B2fi9S 0.0-0.5 B-ZG9S 1.0-1.5 

Azinl~lios Mcthyl 5.0 ND ND 
Bolslar 5.0 ND ND 
Cou~laphos 5.0 ND ND 
Dem':ton 5.0 ND ND 
Diazlnan 5.0 ND ND 
Dichlorvos 5.0 ND ND 
Disuifoton 5.0 ND ND 
Dursba~i (Chlorpyrifos) 5.0 ND ND 
Ethoprop 5.0 ND ND 
Fcnsblfothion 10.0 ND ND 
Fentliion 5.0 ND ND 
Gnrdana (Stirophos) 5.0 ND ND 
MalPthion 5.0 ND ND 
Merplios 5.0 ND ND 
Metliyl Parathion 5.0 ND ND 
Mevinphos 5.0 ND ND 
Nalcd 5.0 ND ND 
Phoiate 5.0 ND ND 
I<ontlcl 5.0 ND ND 
Tolo~tliion 5.0 ND ND 
Tric!~loronaie 5.0 ND ND 



D-TEIC. Analytical Laboratories, Tnc. 
2722 Loker Avennc West, Sultc B 

Carlsbnd, CA 92010 - Tel: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LMORATORTES 
3275 Wnln~lt Street 
Signs1 Bill, CA 90807 

Dnte nf Report.: 
SnmJ~ling Dnte: 
Date S ~ m p l e  Received: 
Dnte Extracted: 
Dalc Annlyzed: 
Annlyzed By: 
Snmble 'rype: 
Mell~od: 
Unil7: 

911 9/08 
9/4/08 
9/8/08 
9/11/08 
September 14,2008 
E A 
Soil 
EPA 8141A 
~gf lcg  

ANALYSES IIESULTS 

Log Nnmber: 08-6017 08-6018 
Sample ID: XOOR3(i-O42B 1008360433 

Analysis - PQL B269S 2.0-2.5 0-2705 0.0-0.5 

Ai.,iflplios Methyl 5.0 ND ND 
Bolstsr 5.0 ND ND 
Coulnnphos 5.0 ND ND 
De~fleton 5.0 ND ND 
Diafiinon 5.0 ND ND 
Dicl+lorvos 5.0 ND ND 
Dis~llfoton 5.0 ND ND 
Dur~ban (Chlorpyrilos) 5.0 ND ND 
Ethcprop 5.0 ND ND 
Fen$ulfothion 10.0 ND ND 
Fenfhion 5.0 ND ND 
Ciartlona (Stirophos) 5.0 ND NII 
Malhthion 5.0 ND ND 
Merl~hos 5.0 ND ND 
Mct1lyl I'arathinn 5.0 ND ND 
Mc\'inphos 5.0 ND ND 
Nn1r.d 5.0 ND ND 
Pliolate 5.0 ND ND 
Ronhcl 5.0 ND ND 
Tokhthion 5.0 ND ND 
Trichlornnatc 5.0 ND ND 



D-TEK Analytical Laboratories, Xnc. 
2722 LO~CCF Avcn~te Wcst, Suitc I3 

Cnrlsbnd, CA 92010 
Tel: (760) 930-2555 Fax: (765) 930-2510 

QUA1,ITY CONTROL DATA RF,PORT 

!)ate: 9/19/08 
iLitn: Ms. Aoa Ruynl~ 
l late Extmcted: 9/11/08 
bnte Analyzed: September 13 and 14,2008 
:\nalyris Method: EPA 8141.4 
l,ng#: 03-5999 to 08-6018 

METHOD BLANK 

N o  target a n a l y t e s  were detected in the method blank 

\,AI3OIZATORY CONTROL SAMPLE -- 
Compound "/. Rccnvery QC Limits:* 

Diazinon 
Metl~yl Parathion 
Dursban (Clilorpyrihs) 
Ciardona(Stirophos) 

matrix Spike - (?8-5999) - - 

Compound Spike Spike Dup. MSMSD RPD 
% Recovery '% Recovery RPD "/a Limits - 

Diazinnn 76 102 29 30 
Methyl Parathion 101 98 3 30 
Dursban (Chlnrpyrifos) 104 99 5 30 
Gardona (Stirophos) 106 109 3 30 

"QC limib opplics io LCS, MS and MSD 

0I iAl . lTV CON'I'HOL TBRMINOLOCV . I.(:$ - I.ADORATOHV CONTRol. SAMPLE. Reporlcd nr % rccovcry of nn indcpcndont shndnrd cnrricd l l l rou~h a l l  snmpic 
prcpnmlioa proccdera lo vcriljl mcthod pcrronnnnsc. Acccptbbl~ mn6c i s  hnrcd nn hiiloricul lubumtory cnnhnl dntn ;rill EPA 
rcauimmmE. Anv out-or-conrml OC dntn i s  clcurlv indicnted. 
Spike- cn\lmnmenlnl rnlnplc i s  rnalrir spiked wllh melllod :onlpotmdo and % mcnvew nFcnnccnlrrl~nn rplkcd lnln ramplc I? colcu.oted 
I(eponcd ;as %, rccovcry. Accep!ohle mnec Tor "Nnr~nrl Xlarrix Fnmplc" i v  hrrcd on nislurlco. Inberolury cnnlrnl dntu Any ULL-nCinntrn, 

a S~trmcntc.- Cornps~ndr reprcnltlnlivc ofn prnup nfco.npnundc Surtognlcs nrc rpiltcd inlo ct~viron.ncttt~l ramplrs and % r:covcry o i  
cnnccnttolinn rpil;ed IS cnlculntcd m d  rcpnncd. AceepUblc rlngc vnrlcs dcpe~~dinc on snmplc n l m x  and ltlnlysts rnclhod ,Uty out-oi- 
consol QC dnln is clmtly indicntcd. 

I 



R-TEK Analytical Laboratories, Xnc. 
2722 Lokcr Avcnuo West, Suifc 11 

Cnrlsbad, CA 92010 
4 

Tel: (760) 930-2555 Fnx: (765) 930-2510 

SURROGATE RECOVERlES 
(T~ibutylpliosphnte) 

Lt0g # 
d 

Percent Recovery: 

Rlethnd Blank 
08-5999 
US-6000 
08-6001 
08.6002 
fi8-GO03 
@8-6004 
C8-6005 
68-6006 
P8-GOO7 
C8.6008 
@a-6009 
1?8-fi0 I o 
08-601 1 
(18-601 2 
08-6013 
08-601 4 
(18-601 5 
(18-601 6 
08-60 17 
08-601 8 
LCS 
(is-5999 MS 
(18.5999 MSD 

c&/ . en Atienxa 

QC Limits: 50 to  170% 

V 

13perntions Manager 

OIIALITV CO~ROI.TERMINOLOGV 
: I.CS - I.AllO!UTORV CONTROL 8AMYI.E. Reoomcd 8s Y/. rccaverv of an indcncndcnl slnndnrd to r r id  lhrol6nh nll srmnle .. 

prcpnrntiun procedllrcs to vcrlry lnclhod pcrbrmnnce. hcccplnhle rutlee isinscd on hi;turicnl Inbornlory conlrol dnta &d EPA ' 

nqsircmcnn. Any ~ul.oT.conlrnl QC datn ir clcnrlr indisaed. 
Spllm. cnvimnmcntal snmplc is mnmxspikcd wllh method compnunds n~td X rccnvcry nlcnnccntntion spiked inlo snmplc is unltulnled. 
RcpnNcd as X recovcw. Aceeplablc nngs Tor 'Vormnl Mohix Snmplc" is Ihnrcd nn hlsloricnl laboratory control dntn. Any out.of.conlrol 
OC data is clmrly indlcoted. 
Satrrn~ntrr  Comgottnds rcnrescntstivc sl'n group of compnunds. Surrognlcs nrc spiked Into f~lvirol!mcnlnI 8nmllleC nnfl% rccovcly of 
conte,~rmlion ~p ikcd is mlcslatd nnd rcponcd. Acccptohlc ronoc variw dcpcnding on salnplc rnnlrix nnd nltnlyrir mellrod. Any ot~t-of- 
~ontrol QC dnln is clearly indicntcd. 

2 



D-TEK Analytical Laboratories, Tnc. 
2722 Lokcr Avenue West, Suite B 

Cnrlsbnd, CA 92010 
-- Tel: (760) 930-2555 Rnx: (760) 930-2510 

AD'VANCED TECIINOLOGY LABORATORIES 
3275 Walnut Street 
Signal Hill, CA 90807 

Attr\: Ms. Ana Huynl~ 

Dntk of Repow 
Santpling Dnte: 
DaN! Sample Rcccived: 
nntk ~x tmcted :  
Dnt<! Analyzed: 
Ann4yxed By: 
Snmplc Type: 
Method: 
1Jnifs: 

9/19/08 
9/4/08 
9/5/08 
9/12/08 
September 15,2008 
E A 
Soil 
EPA 8141A 
bglkg 

ANALYSES RESULTS 

Log Number: 08-6019 
Snmple m: 100836-044B 

Analysis 
A PQL R270S 1.0-1.5 

Azinyhns Methyl 5.0 ND 
Bolslar 5.0 ND 
Coumaphos 5.0 ND 
Dem':ton 5.0 ND 
Diazinon 5.0 ND 
Dichiorvos 5.0 ND 
Disu!foton 5.0 N D 
Dursl~an (ChlorpyriFos) 5.0 ND 
Etlio(~rop 5.0 ND 
Fensc~lfothion 10.0 ND 
Fenitlion 5.0 ND 
Gardf.~na (Stirophos) 5.0 ND 
Malathion 5.0 ND 
Merplios 5.0 ND 
Methyl Parathion 5.0 ND 
Mcvihphos 5.0 ND 
Nnletl 5.0 NU 
Phorr1,te 5.0 ND 
Ronncl 5.0 ND 
Tokulhion 5.0 ND 
Tricliloronate 5.0 ND 

08-6020 
100836-0450 
B-270s 2.0-2.5 

ND 
ND 
ND 
ND 
ND 
NJJ 
ND 
ND 
ND 
ND 
ND 
N D 
ND 
ND 
N D 
ND 
ND 
NTI 
ND 
ND 
ND 



D-TEK Analytical Laboratories, inc. 
2722 Lnker Avenue Wcst, Soitc B 

Carlsbnd, CA 92010 
A 

Tcl: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LAJ3ORATORTF-,S 
3275 Walnut Street 
Signal Hill, CA 90807 

Attn: Ms. Hon H~rynh 

Date of Report: 
Samf ) l in~  Date: 
Datc.Sample Received: 
Date Extracted: 
Date.Analyzed: 
Annlj.zcd Ry: 
Samplc Typc: 
Metl\od: 
llnith: 

9/19/08 
9/4/08 
9/8/08 
9/12/08 
Septcmbcr 15,2008 
EA 
Soil 
EPA 8141A 
P!Y% 

ANALYSES RESULTS 

Lna Number: 08-6021. 08-6022 
~ n m p l e  TD: 100836-04613 100836-047B 

A a n b i s  - PQL B271S 0.0-0.5 B-271s 1.U-1.5 

A~,inhhos Methyl 5.0 ND ND 
Bolsiar 5.0 ND ND 
Coni.hnphos 5.0 ND ND 
Den14ton 5.0 ND ND 
Diazlnon 5.0 ND ND 
Dichlorvos 5.0 ND ND 
Disulfoton 5.0 ND ND 
Dursban (Clilorpyrifos) 5.0 ND ND 
Elllobrop 5.0 ND ND 
Fensbl rothion 10.0 ND ND 
Fentl~ion 5.0 ND ND 
Gardona (Stirophos) 5.0 ND ND 
Malgthion 5.0 ND ND 
Meqihos 5.0 ND N D 
Methyl Parathion 5.0 ND ND 
Mevinpbc?~ 5.0 ND ND 
Naled 5.0 ND ND 
Pliolatc 5.0 ND ND 
Ront~el 5.0 ND ND 
Toh.ltliion 5.0 ND ND 
~richloronatc 5.0 ND ND 



D-TEK Analytical Laboratories, Xnc. 
2722 Loker Avenue West, Suite R 

Carlsbad, CA 92010 
Tel: (760) 930-2555 Fnx: (760) 930-2510 

AD;VANCED TECHNOLOGY LABORATORIES 
3275 Walnut Street 
Sigl~al Hi15 CA 90807 

Attd: Ms. T h o  Auynh 

Datl! nf Report: 
SnMpling Date: 
Dot,! Sample Rcccivcd: 
Dat,: Extracted: 
Datl! Analyzed: 
Annlyzcd By: 
Sanfiplc Type: 
Method: 
Unils: 

9/19/08 
9/4/08 and 9/5/08 
9/8/08 
9/12/08 
Septemher 15,2008 
EA 
Soil 
EPA 8141A 
Pk!lkl? 

ANALYSES RESULTS 

Log Numbcr: 08-6023 08-6024 
Sa~nplc ID: 10083G04XJ? 100836-050B 

Annlysis -. PQL B271S 2.0-2.5 8-2728 0.0-0.5 

Ati~,phos Methyl 5.0 ND ND 
Bolgtar 5.0 ND ND 
Cou!naplios 5.0 NU ND 
DeHeton 5.0 ND ND 
Dia$inon 5.0 NU N U  
Dicblo~os 5.0 ND ND 
DisUlfoton 5.0 ND ND 
Durr;ban (Chlorpyrifos) 5.0 ND NU 
Etheprop 5.0 ND ND 
Fen?ulfothion 10.0 ND ND 
Fcnthion 5.0 ND ND 
Gardonn (Stirophos) 5.0 ND ND 
MaliVliion 5.0 ND ND 
Merphos 5.0 ND ND 
Metl~yl Pnratllion 5.0 ND ND 
Mevinpllos 5.0 ND ND 
Nalrd 5.0 N D ND 
I2hoia.te 5.0 ND ND 
Ronlicl 5.0 ND ND 
'folo~thion 5.0 ND ND 
Tricl~loronnte 5.0 ND ND 



D-TEK Analytical Laboratories, Inc. 
2722 Lolrer Avenae Wcsl, Suite I3 

Carlsbnd, CA 9201 0 
Tel: (760) 930-2555 Fnx: (760) 930-2510 

MIVANCED TECHNOLOGY LABORATORIES 
3275 Walnut Street 
Signill ETill, CA 90807 

Atln! Ms. Hoa Huynh 

Dslc or Repnrt: 
Sampling Dnte: 
Dnte Sample Rcccivcd: 
Datc Extracted: 
Date Annlyzcd: 
Ansl:yzed By: 
Snml~lr Typc: 
Metltnd: 
Unit?: 

9/19/08 
9/5/08 
9/8/08 
9/12/08 
Scptcmber 15,2008 
E A 
Soil 
EPA 8141A 
P P / ~  

ANALYSES RESULTS 

Log Numbet*: 08-6025 08-6026 
Sample ID: 100836-0513 100836-052B 

Annlpsiq -8 * * PQL B272S 1.0-1.5 B-272s 2.0-2.5 

Azinl)hos Metliyl 5.0 ND ND 
Bolsf~r  5.0 ND ND 
Cou~r~nphos 5.0 ND ND 
Dernelon 5.0 ND ND 
Diazlnon 5.0 ND ND 
Dicliiorvos 5.0 ND NU 
Disulfoton 5.0 ND NT) 
D11rs1)an (Chlorpyrifos) 5.0 ND ND 
Etliol~rop 5.0 ND ND 
Fensl~lrothion 10.0 ND ND 
Fentliion 5.0 ND ND 
Gard'mn (Stirophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Merphos 5.0 ND ND 
Metllyl Pnratllion 5.0 ND ND 
Mcvinphos 5.0 ND ND 
Naleii 5.0 ND ND 
Pliori~tc 5.0 ND ND 
Rontkl 5.0 ND ND 
Tokdtliion 5.0 ND ND 
Trictlloronate 5.0 ND ND 



D-TEIC Analytical Laboratories, Inc. 
2722 Loker Avenuc West, Suite B 

Carlsbnd, CA 92010 

-' 
TCI: (760) 930-2555 Fnx: (760) 93n-2510 

ADT.'ANCET) TECHNOLOGY LABORATORIES 
3275 Wnlnut Street 
Sign-ll Hill, CA 90807 

Attni Ms. Won H ~ ~ y n h  

Datc oCRepart: 
Snmpling Dute: 
Dstc Snmplc Received: 
Dste~Extracted: 
Dstc Annlyzed: 
Analyzed By: 
Sample Type: 
Method: 
IJnilk: 

9/19/08 
9/5/08 
9/8/08 
9/12/08 
Septcmbcr 15,2008 
E A 
Soil 
EPA 8141A 
P g k  

ANALYSES RESULTS 

Log Numbcr: 08-6027 08-6028 
Sample ID: 100836-053B 100836-0548 

Ann$sis - PQL B273S 0.0-0.5 R-273s 1.0-1.5 

Azirlplios Mctliyl 5.0 ND ND 
Bolsbr 5.0 ND ND 
Coulnnphos 5.0 ND ND 
DemWon 5.0 ND ND 
Dia$inon 5.0 ND ND 
Dichlorvos 5.0 ND ND 
Disillfot:on 5.0 NU ND 
Dorfibnn (Chlorpyrifos) 5.0 ND ND 
Etlir~prop 5.0 ND ND 
Fcn!~ulfothion 10.0 ND ND 
Fenf.liion 5.0 ND ND 
(iarllona (Stiroplios] 5.0 ND ND 
Mal*tliion 5.0 ND ND 
Mel'phos 5.0 ND NU 
Melhyl Pnratbion 5.0 ND ND 
hferinphos 5.0 ND ND 
Nsl~:d 5.0 ND ND 
I'horatc 5.0 hTD ND 
Rorinel 5.0 ND ND 
Tolcuthion 5.0 ND ND 
Trichloronate 5.0 ND ND 



D-TEK Analyticnl. Laboratories, Xnc. 
2722 Lolter Avcnttc West, Suite B 

Carlsbnd, CA 920111 

- Tel: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECFlNOLOGY LABORATOIZTKS 
3275 W a l n ~ ~ t  Street  
Sign4 Hill, CA 90807 

Attnl Ms. Hna Huynll 

Datc of  Report 
Sampling Datc: 
Untc Sample Recoivctl: 
Date Extracted: 
Dnte Analyzed: 
Amal)lned By: 
Snmf~le Type: 
Mctlrod: 
 unit^: 

911 9/08 
9/5/08 
9/8/08 
9/12/08 
Scptcmher 16,2008 
E A 
Soil 
EPA 8141.4 
CLSllcg 

ANALYSES RESULTS 

Log Number: 08-6029 08-6030 
Sarnplc ID: 100836-0558 100S3h-0568 

Anall$ssis - PQL B273S 2.0-2.5 8-2749 0.0-0.5 

Azinbhos Metllyl 5.0 ND ND 
Rnlslar 5.0 ND ND 
Coumaphos 5.0 ND ND 
Dc~nston 5.0 ND ND 
Diazinon 5.0 ND ND 
Dichlorvos 5.0 ND ND 
Disu!fnton 5.0 ND Nn 
Dursbnn (Chlorpyrifos) 5.0 ND ND 
Eihoarop 5.0 NU ND 
Fenshlfothion 10.0 ND N J l  
Penlliion 5.0 ND ND 
Gardona (Stirophos) 5.0 NU ND 
blalethion 5.0 N.D NO 
Mcrphos 5.0 ND ND 
Metl\yl Parathion 5.0 ND ND 
Mevinphos 5.0 ND NU 
Nnled 5.0 ND ND 
Phoialc 5.0 ND ND 
Ronl~el 5.0 ND ND 
Tokr\thion 5.0 ND ND 
l'ricl~loronnte 5.0 ND ND 



D-TEK Analytical Laboratories, Tnc. 
2722 Lokor Avcnue West, Suite I3 

Carisbad, CA 92010 
Tcl: (760) 930-2555 Rnx: (7(ill) 930-251 D 

ADVANCED TECHNOLOGY J,ABORATORIES 
327': Wnlnut Street 
Signnl FIill, CA 90807 

Attn: Ms. HOR Huynlb 

Dute oCReprl: 
Sampling Dutc: 
Date Sample Received: 
Dale Estractcd: 
Dutc Annljzed: 
Analbzed By: 
Snmf)lc Type: 
MctXtod: 
Uait!~: 

9/19/08 
9/5/08 
9/8/08 
9112108 
Septcmbcr 16,2008 
EA 
Soil 
EPA 8141A 
1*6/kg 

ANALYSES RESULTS 

Log Nambcr: 08-6031 05-6032 
Sample ID: 100536-0570 100836-05RR 

Annll$sis - PQL R274S 1.0-1.5 J3-2745 2.0-2.5 

Azin()hos Methyl 5.0 ND ND 
Bolslnr 5.0 ND ND 
Counlaphos 5.0 ND ND 
Dcmt:ton 5.0 N D ND 
Dinzlnoci 5.0 ND ND 
Dichlorvos 5.0 ND ND 
Disul foton 5.0 ND ND 
Dursl~an (ClilorpyriTos) 5.0 ND ND 
Ethol~rop 5.0 ND ND 
Pcns~~lfflrtlioci 10.0 ND ND 
Fentllion 5.0 ND ND 
Gartlans (Sliroplios) 5.0 ND ND 
Malathion 5.0 ND ND 
Mer]lIioa 5.0 ND ND 
Methyl Parathion 5.0 ND ND 
Mevinpl~os 5.0 ND ND 
Nelecl 5.0 ND ND 
Pl~orr~te 5.0 ND ND 
Ronncl 5.0 ND ND 
Tokutliion 5.0 ND ND 
Trichlol.onate 5.0 ND ND 



D-TEK Analytical Laboratories, Xnc, 
2722 Lokcr Avenllc West, Sultc I3 

Cnrlsbad, CA 92010 

-. Tel: (760) 930-2555 Fax! (760) 930-2510 

ADVANCED TECHNOLOGY J,ADORATORIES 
3275 Walnut Street 
Signill Hill, CA 90807 

At.tnj Ms. Hna Hr~ynlt 

Dn ke of  Report: 
Saanri~ling Datc: 
Date ~ a & e  Received: 
Wnte ICxtracted: 
Datc Annlyzed: 
Analbcd By: 
Sam/~le Type; 
Mellhnd; 
Uaii:s: 

9/19/08 
9/5/08 
9/8/08 
9/12/08 
Septcmhor 18,2008 
E A 
Soil 
EPA 8141A 
Pdkg 

ANALYSES RESULTS 

Log N~~rnbcr :  08-6033 08-6034 
Snmple ID: 100836-062B 100836-063B 

hnaysis 
d 

PQL l3275S 0.0-0.5 B-275s 1.0-1.5 

Aziffphas Methyl 5.0 ND ND 
Rolstar 5.0 ND ND 
Couinnphos 5.0 ND ND 
Demelnn 5.0 ND ND 
Dinz,inon 5.0 N D ND 
DicPlorvos 5.0 ND ND 
Disulfoton 5.0 ND ND 
Oursban (Chlorpyri-Tos) 5.0 ND ND 
l?lh@prop 5.0 NU I\'D 
Fenfulfotl~ion 10.0 ND ND 
Fenrhion 5 .O ND ND 
Garllonn (Stirophos) 5.0 ND ND 
Mnl;tthion 5.0 ND ND 
Mcrphos 5.0 ND ND 
Metby1 Parathion 5.0 ND ND 
Movinphos 5.0 ND ND 
Nnlt!d 5.0 ND ND 
Phobate 5.0 ND NJI 
Ronnel 5.0 ND ND 
Tokirtl~ion 5.0 NU WD 
tl.i6Iiloronate 5.0 ND ND 



D-TEK Analytical Laboratories, Jnc. 
2722 Lnker Avcnue Wcst, Snite B 

Csrlsbnd, CA 92010 
Tcl: (760) 930-2555 Pnx: (760) 930-2510 

ADVANCETI TECANOLOGY LABORATORIES 
3275 Wnlnut Street 
Signill Rill, CA 90807 

Attni Ms. 1.10s Huynh 

Date of Report: 
Samf~ling Dnte: 
DnteSnmple Received: 
Date Extractecl: 
Dnte Annlj~ed: 
~nnjpzerl By: 
Sample Type: 
Method: 
Unit?: 

911 9108 
9/5/08 
9/8/08 
9/12/08 
September 16,2008 
E A 
Soil 
EF'A 8141A 
pblkg 

ANALYSES RJZSULTS 

Log Number: 08-6035 08-6036 
Samplc W :  100836-064B 100836-063 

Anm:lysis - PQL 8275s  2.0-2.5 B-2765 0.0-0.5 

A7.itlplios Methyl 5.0 ND ND 
Bolciar 5.0 ND ND 
Cou tnnplios 5.0 ND ND 
Denicton 5.0 NU ND 
Dinffinon 5.0 ND ND 
Viclilorvos 5.0 NU ND 
Dis~llFoton 5.0 ND ND 
DurSbnn (Chlorpyrifos) 5.0 ND ND 
Etlioprop 5.0 ND ND 
Fen:ul rothion 10.0 ND ND 
Fenthion 5.0 ND N D 
Gar4ona (Stiroplros) 5.0 ND ND 
Malathion 5.0 ND ND 
Melplios 5.0 NO ND 
Methyl Parathion 5.0 NU ND 
Me'rinphos 5.0 ND ND 
Nnkd 5.0 ND ND 
Phorate 5.0 ND ND 
Rorlncl 5.0 ND ND 
Tol+utliion 5.0 ND ND 
Trii.:hloronnte 5.0 ND ND 



W-TEK Analytical Laboratories, Inc. 
2722 Lnlter Avenue Wcst, Suitc B 

Carlsbnd, CA 92010 

d 
Tcl: (760) 930-2555 Fnx: (760) 930-2510 

AX)VANCER TECHNOLOGY LABORATORIES 
327$ Walnut Street 
Signal Hill, CA 90807 

Altn: Ms. +Ins Hl~ynli 

Date of Report: 
Sampling Date: 
Date Snmple Received: 
11al.C Exhncled: 
Watt: Analyzed: 
A l ~ a l y x l  By: 
Samplc Type: 
Mctbod: 
Uniis: 

911 9/08 
915108 
9/8/08 
9/12/08 
September 16,2008 
1s A 
Soil 
&PA 8151A 

Pal& 

ANALYSES RESULTS 

Log Number: 08-6037 08-6038 
Sample ID: 100836-OGGB 100836-067B 

An#lyis - PQL n-276s 1.0-1.5 E-276s 2.0-2.5 

Azir~pho~ Methyl 5.0 ND ND 
Bolr;tnr 5.0 ND ND 
Coumephos 5.0 ND ND 
Denleton 5.0 ND ND 
Diminon 5.0 NU ND 
Dicl~lorvos 5.0 ND ND 
Dislllfoton 5.0 ND ND 
Dutsban (Chlorpyri,Fo.s) 5.0 ND ND 
Ethi~prop 5.0 ND ND 
PenSulfoti~ion 10.0 ND ND 
Fentilion 5.0 ND ND 
Oarflona (SLiroplios) 5.0 NO ND 
Malathion 5.0 ND ND 
Meipllos 5.0 ND ND 
Mdliyl Paratliion 5.0 ND N U  
Mo4finphos 5.0 ND ND 
Nal1.d 5.0 ND ND 
Pharnle 5.0 ND ND 
Rotrncl 5.0 ND ND 
Toli~~thion 5.0 ND ND 
Tric::liloronalc 5.0 ND ND 



D-TEK Analytical Laboratories, inc. 
2722 Loker Avenue Wesl, Suite R 

Carlsbad, CA 92010 
-. Tel: (760) 930-2555 Far: (765) 930-2510 

QUaXTY CONTROL DATA REPORT 

flnte: 9/19/D8 
Attn: Ms. Hoa 1.1uynh 
Tl'nle Kxtractcd: 9/12/08 
flatc Anslyzed: Septc~nbcr 15 nnd 16,20D8 
Analysis Mcthod: EPA 81 41 A 
1.tngk 084019 to 08-6038 

IVIETHOD BLANK .-.. 

No target analytes were delcctcd in t h e  method blnnlc. 

IjABORATORY CONTROL SAMPLE -. 
Compound % Recovery QC Limits:* 

Diminon 
Methyl Parathion 
Dultsban (Chlorpyrifos) 
Gnrdona(Stirophos) 

Flatrix Spike (08-6019) - - 

Compound Spike Spike Dup. MSlMSD RPD 
- % Recovery % R ~ C O V C I ~  RPD "/o Limits 

Diazinon 107 121 12 30 
Methyl Parathion 108 108 0 30 
Durriba~n (Chlorpyrifos) 127 127 0 30 
Ciardonn (Stirophos) 119 11 5 3 30 

*QC l im i ts  applies lo LCS, MS and MSD 

QlJ-&LlrV CONTROL.TERMlh'01,00P . LCS - IARORATORY CONTROL S,\MPLE. Rcpnrlcd 0s % rrccovcr). ofnn independent standard carricd throngb nll romple 
lmpnmtion proceduru lo vcrify rnelllod pctiormnncc. hccoplnbio mngc ir hurcd on ilislorical Inborntoy conlrol dnln nnd EYA 
rcqsircrnenb. Any oul-oFoontrnl Qc dnlo is cicnrly indicnlcd. . Rplli~. cnvimnmentnl snlnplc is rnllrix spiked with mclhod curnpo~~tlds ~d K rcu~vcry I)TW~CCII(F~II~~II ~pikcd inlo mmplc Is ~R i~u Io t~d .  
Rcpcrrled ns "/n rccovcn(. Aectploblc rnnRc For "Normnl Matrix Snmplc" is bnsed on llislori~nl l~i%nrntnry colltrnl dnla. Any oul.or-convol 
QCdnfn i s  clcnriy indicnlcd. 
Surn,tnlrs. cornpo~nnd.i rcpmentstivc of n p u p  ofcnmpou~~ds. Srrrmgntes nre spike11 into cnvironmcntol a~mplcr nnd ?b rccnvcr), of 
u>ncc~~tralion snilrcd is cn~cuintcd end rcpnncd. Acccprnblc rnnjic vnrles (IependinR on snmplc malrix and iinniysis nlcillod. Any olll-rill 



D-TEK Analytical La borstories, Xnc. 
2722 h k e r  Avenue West, Sui te  B 

Cnrlsbad, C A  920110 
Tel: (760) 930-2555 Fax: (765) 930-2510 

SURROGATE RECOVERIES 
(Trihutylpl~ospl~atc) 

Log # 
d 

Percent  Recovery: 

k le t l~od Blank 114 
03-6019 110 
08-6020 106 
03-6021 95 
06-6022 124 
03-6023 69 
03-6024 101 
03-6025 86 
0.8-6026 85 
08-6027 55 
08-6028 93 
OR-6029 96 
08-6030 84 
08-603 1 83 
08-6032 90 
08-6033 112 
08-6034 75 
05-6035 90 
08-6036 86 
08-6037 103 
08-6038 78 
LCS 85 
08-601 9 MS 97 
08-601 9 MSD 101 

- 
wT\' CDb'TROL TLRMINOI.OGt . t.CS. L,\DORATORY C O Y m O L  SI\IPLE. Kcporled 3s % rscovcr) nfnn ~ndcpendcnl slolldrrd carrlcd lllrouah nll snmplc 

prtpnslinn iprossdarcq to vcrlo mclhod pcrftnrmnncc. Accepl~blc nngc is hnrcd on llisloricPl lflbnmfory confrnl dnln A d  EPA 
rcquircmcnlr. Ally 0111-of-cnntrol QC (lorn is cicnrly indiculed. . Spike- environmcmol snmple is mnfrix spikcd will) mtlllod compolnnds and % mrcsovcry olconcetlltatio~~ spikrd illlo rnmplc is cnloulntcd. 
Rcporcd as ",h rccovcry. Acccplnblc rnngc for "Normnl Mnlrin Snml>lc" i r  huxcd on llislorical labolnrory control data, Any oat-of-cnntrol 
nl- clrta ir clenrlv inill,:nlnl - . ~  ~ ~ 

S ~ ~ r n ~ ~ a l r s -  Colnpounclo rcpre~cnlnlivc of a 'rasp of conlpounds. Surro~nes IIT spikcd Inlo envin>nrnr.n~hl snrnplcq ond !. recowry of 
vuncenlraiot! spikcd is  cnlctiiotcd ond rep~ned Acccptohlc rnnpr w i c r  dcpmdi~\l: nn snrnplu rnntcix tlnd mnl j r l i  mclhod. All! oIl!.~r. 
cunlrol QC dam is clcnrly Indlcolc~i 

2 



D-TEK Analytical Laboratories, Inc. 
2722 Lolter Avenue Wcst, Suite B 

Csrlsbsd, CA 92010 
-. TeI: (760) 930-2555 Fax: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORIES 
3275 Walnut Strcct 
Sig~sal. Hill, CA 90807 

Attn: Ms. Hos H11yli11 

Date of Repnrl: 
Snmpling h t c :  
Dnic Sample Rcceived: 
Date Extracted: 
Date Analyzed: 
AnalVred By: 
Saml~Ic Type: 
Metbod: 
Unit$': 

911 9/08 
9/5/08 
9/8/08 
9/13/08 
September 16,2008 
E A 
Snil 
EPA8141A , 

~ b l k b  

ANALYSES RESULTS 

Log Number: 08-6039 08-6040 
Snmplc ID: 100836-0hSR 100836-069B 

e s i s  PQL B-277s 0.0-0.5 B-2775 1.0-1.5 

Azinvhos McthyI 5.0 ND ND 
Bolstpr 5.0 hTl NU 
Coumaplios 5.0 ND Nu 
Demelon 5.0 NU ND 
Diati~ron 5.0 Nn ND 
Dichlorvos 5.0 ND ND 
Pisulloton 5.0 ND ND 
Dursh~n (Clilorpyrifoa) 5.0 NU ND 
Ethoprop 5.0 ND ND 
Fensulfotl~ion 10.0 ND ND 
Fenthlon 5.0 NU ND 
Oardona (Stirophos) 5.0 ND Nu 
Malntliion 5.0 ND ND 
Merpbos 5.0 ND ND 
Methyl Paralllion 5.0 ND ND 
Mevitipl~os 5.0 ND ND 
Naled 5.0 ND ND 
Phoralc 5.0 ND NU 
Ronnel 5.0 ND ND 
Tolc~~t!~ion 5.0 ND ND 
Triclil'xonate 5.0 ND ND 



D-TEK Analytical. Laboratorics, Xnc. 
2722 Laker Avcnuc West, St~iie L3 

AD'VANCED TECHNOLOGY LABORATORIES 
327.5 Wnlnut Strcet 
Sigi~al Hill, CA 90807 

Atti!: Ms. Hoa tluynh 

Dntl! of IZcport: 
Sawpling Dnte: 
Dntl! Sample Received: 
Datl! Extracted: 
DaiE! Anolyxed: 
Analyzed By: 
SsMple Type: 
RXcthod: 
Units: 

9/1.9/08 
9/5/08 
9/8/08 
9113108 
September 16,2008 
EA 
Soil 
EPA 8141.4 
P!2lk 

ANALYSES RESULTS 

Log Number: 08-6041 08-6042 
Sample ID: 100836-0708 100836-0716 

Anqlysis - PQL 8-2775 2.0-2.5 B-278s 0.0-0.5 

Azirlphos Methyl 5.0 ND Nn 
Bolstnr 5.0 ND ND 
Cou'naphos 5.0 ND ND 
Denleton 5 .0 ND ND 
Diuinon 5.0 ND PJD 
DicPlorvos 5.0 ND ND 
Dislllfoton 5.0 ND NT3 
Durtba~i (Chlorpyrifos) 5.0 NU ND 
Ethbprop 5.0 ND ND 
Pc~r~ulfothion 10.0 ND ND 
Fenthion 5.0 ND ND 
Gnrtlonn (Stirophos) 5.0 NU ND 
Mal~lthion 5.0 ND NU 
Merl~lios 5.0 ND ND 
Metl~yl Parathion 5.0 ND NU 
Mevinphos 5.0 ND ND 
Naled 5.0 ND ND 
Plloiate 5.0 ND ND 
Ronltcl 5.0 NU ND 
Tok~~thioii 5.0 ND ND 
Triciilorotiate 5.0 ND ND 



I)-TEK Analytical Laboratories, Inc. 
2722 toker Avenue West* Snitc B 

Cnrlshnd, CA 92010 

-. Tcl: (760) 930-2555 Fux: (760) 930-2510 

AD'YANCED TECI-INOLOGY LABORATORIES 
32713 Walnut Strcct 
Sigar l  Rill, CA 90807 

Alt#.: Ms. Noa Huynll 

DaH! oERepnri: 
SaMpling Dnte: 
Datc! Sample Received: 
Datl! Extmcted: 
Dati: Analyzed; 
Annlyzcd By: 
Sample Type: 
Mcflnod: 
Unifs: 

9/19/08 
9/5/08 
9/8/08 
9/13/08 
September 16,2008 
E A 
Soil 
EPA 8141A 
P!Z~CR 

ANALYSES RESULTS 

Log Number: 08-6043 08-6044 
Samplc ID: 100836-072B 100836-073B 

Anr)lysis PQL B-278s 1.0-1.5 33-2789 2.0-2.5 

Azi(~phos Metliyl 5.0 ND ND 
Bolhtar 5.0 ND ND 
Coumnphos 5.0 ND ND 
Den~cton 5.0 ND ND 
Diai:inon 5.0 ND ND 
Dicl~lo~vos 5.0 ND ND 
Dis~~lfoton 5.0 ND ND 
Dur3hnn (Clilo~pyrifos) 5.0 ND ND 
Ethnpi.op 5.0 ND ND 
Pen~ulfothion 10.0 ND ND 
Fen!hion 5.0 ND ND 
Gardonn (Stirophos) 5.0 ND ND 
Malathion 5.0 ND ND 
Mciphos 5.0 N D ND 
Mctliyl Parathion 5.0 ND ND 
Me-rinphos 5.0 ND ND 
Nalkx! 5.0 ND ND 
Pliolate 5.0 ND ND 
Roencl 5.0 ND ND 
Tolvuthion 5.0 ND ND 
Tric:hloronnte 5.0 ND ND 



D-TEK Analytical Laboratories, Inc. 
2722 Loker Avenue West, Suite 

Cnrlsbad, CA 92010 
Tel: (760) 930-2555 Vnx: (760) 930-2510 

i- 

ADVANCED TECHNOLOGY LABOMTORIES 
3275 Walnut Street 
Signr\l krill, CA 90807 

Altn: Ms. Hna H11ph 

Dnte of Report: 
Sarnf~ling Dot@; 
Date Ssrnplc Received: 
Dnte Extmcted: 
Date Analyzed: 
Ann!yr.ed By: 
Snmplc Type: 
~ d h n t l :  
Unifa: 

9/19/08 
9/5/08 
9/8\08 
9/13/08 
Scptemher 16,2008 
E A 
Soil 
EPA 8141A 
wdtg 

ANALYSES RESULTS 

Log Number: 08-6045 08-6046 
Sample ID: 10083C074B 100836-U75B 

PQL B-279s 0.0-0.5 I3-279s 1.0-1.5 Ans\lysis 
-i 

Azihpllos Methyl 
Rolstar 
Collmaphos 
Dcineton 
Diminon 
Dic;llloWOS 
Di$ulFoton 
Ihrsban (Clilorpyrifos) 
Etnoprop 
Fe~isulfothion 
Feqthion 
Ggrdonn (Stirophos) 
Miilal:l~ion 
M':rphos 
Mstliyl Parathion 
Mtvinphos 
N;ded 
Pilorote 
Rimnel 
T(~~kuthion 
Tiich loronote 



D-TEK Analytical Laboratories, Xnc. 
2722 Lolter Avenue West, Suik B 

Carlsbatl, CA 92010 

L 
Tcl: (760) 930-2555 linx: (760) 930-2510 

ADVANCED TECHNOLOGY LABORATORIES 
3275 Walnul Streel 
Signal Hill, Ch 90307 

At1.n: Ms. Flna Nuynh 

ante bf Report: 
Samvlil~g Datc: 
Dntc ;Jnmple Received: 
Date 'Extractetl: 
Untc 4nnlpzed: 
Analved By: 
Snmlfle Type: 
Metl~wJ: 
Units: 

9/19/08 
9/5/08 
9/8/08 
9/13/08 
September 16,2008 
EA 
Soil 
EPA 8141A 
m/kg 

ANALYSES RESULTS 

Lo:: Number: 08-6047 08-6048 
Samplc ID: 100836-07GB 100836-077B 

-aia PQL B-2795 2.62.5 B-280s 0.0-0.5 

AxinPo$ Methyl 5.0 ND ND 
Bolstnr 5.0 ND ND 
Co~~maphos 5.0 ND ND 
Demeton 5.0 ND ND 
Dinillon 5.0 ND ND 
Dichll)rvos 5.0 ND ND 
Disulf'oton 5.0 ND ND 
Di~rsPan (Chlorpyrifos) 5.0 ND ND 
Ethovrop 5.0 ND ND 
FensUlfothioll 10.0 ND ND 
Fcnth ion 5.0 ND ND 
Gardfina (Sliroplios) 5.0 NU ND 
Mnlafhion 5.0 ND ND 
Mcrplios 5.0 ND ND 
Metht~l I'srathion 5.0 ND ND 
Mcvil~plios 5.0 ND ND 
Nnled 5.0 ND ND 
Phoralc 5.0 ND ND 
Ronni:l 5.0 ND N D 
Toltuiliion 5.0 ND ND 
Trichloronatc 5.0 ND ND 



D-TEK Analytical Laboratories, rnc. 
2722 Coker Avenuc Wcst, Suite R 

Carlsbad, CA 92010 

L 
Tel: (760) 930-2555 Fax: (760) 930-251 0 

ADP'ANCKID TECHNOLOGY LABORATORIES 
327!; Walnut Strcet 
Sigdnl Hill, CA 90807 

Attn: MI. Iqoa Huynh 

Dn(6 of Report: 
Sannpling Date: 
DnlP Samplc Received: 
Dat@ Exlr~~cted:  
DntE Analjvxd: 
Anailyzcd By: 
Sample Typc: 
Mcthod: 
Unlts: 

9/19/08 
9/5/08 
9/8/08 
9/13/08 
Septembcr 16,2008 
l3 A 
Soil 
EPA 8141.4 
PPM 

ANALYSES RJISULTS 

Log Number: 08-6049 0~-605n 
Snmple ID! 100836-0758 100836-079B 

Aaw.lysia - POL B-280s 1.0-1.5 3-2808 2.0-2.5 

Azir\phos Methyl 5.0 ND ND 
Bol?tar 5.0 ND ND 
Co~~rnaphos 5.0 ND ND 
Denleton 5.0 ND ND 
Diatinon 5.0 ND ND 
Diclllorvos 5.0 ND ND 
Disi\lfoton 5.0 ND ND 
Dr~rsban (Chlorpyrifos) 5.0 ND ND 
Etiir\prop 5.0 ND ND 
Fcn,tulfothion 10.0 ND ND 
Fenlhion 5.0 ND ND 
Garilonn (Stirophos) 5.0 ND ND 
Malhthion 5.0 ND ND 
Mefphos 5.0 ND ND 
Methyl Parathion 5.0 ND ND 
Mcvinphos 5.0 ND ND 
N a l d  5 .0 ND ND 
Phopnte 5.0 ND ND 
Rolrnel 5.0 NE ND 
Tokuthion 5.0 ND ND 
Tri4bloronatc 5.0 ND ND 



D-TEK Analytical Laboratories, Tnc. 
2722 Lnlcer Avcnuc West, Suite B 

Carlshad, CA 92010 

-. Tcl; (760) 930-2555 Fnn: (165) 930-251 0 

QUALITY CONTROL DATA REPOIZT 

Di\te: 911 9108 
Attn: Ms. Woa Huynh 
Dstc Rxtmcted: 9/13/08 
Date Analyzed: Scptcmber 16,2008 
A~nnlysin Mcthnd: EPA 814JA 
bog#: 08-6039 to 08-6050 

No torget annlytcs were detected in the method blank. 

L~ABORATORV CONTROL SAMPLE -. 
Cnmponnd O h  R~cnvery QC Limits:" 

Diozinon 
Metliyl Parathion 
Dursban (Chlarpyrifos) 
Gardona(Stirop11os) 

Compound Spike Spike Dup. MS/MSD RI" 
-- 9'0 Recovery '7'0 Recovery JZPD "/n Limits 

Diazinon 75 76 1 30 
Metl~yl Parathion 113 114 1 30 
Dmsban (Chlo~pyrifos) 123 122 1 30 
Oardonn (Stirophos) 104 l I6 11 30 

'QC limim npplies to LCS, MS and MSD 

Q ALlTY NTRO TERM OI.OGY 
I . r S  - LARORATOR\' CONTROL S,tMi?n. RcOO:z ns Ss rkven. ~?rn lnllc~cndcnl slnndnrd onrricd Ulrnaph nll sntnolc .. ~. ~~ . 
prcpnmtion prncal~lurcs lo veriQ rncU~od perfomlnncc. 'Acueplnble range is borcd 011 lli~lnricnl Inbornlory cnnlml dnln &d PPA ' 

rcquircmcn$, Any our-of-o-contml QCdn1.1 i s  cienrig indicoled. . Spiltc- envimnrnanlnl snmple is mntrix spiked mi01 rnctiind cornpnunda and '% rexovcly orconocntnlinn rpilrcd into snmplc is cnlculnld. 
Rcpttncd a:, % ICCOVC~. Acccpl~hle nnpc f i r  "Norrnni Mnlrix Snmplc" is hnrcd 011 histnriml lnborstory cnnlrol datn. Any ooat-af-conlral 
UC' rlntn is clcorlv indienlcll. 
~er rnE~te8-  compnunds rcpnsenrntivc of n ernup of compounds Sumpzle; nrc rpil;cd in10 cnllrnnrnenlai snn~drq nnd Oh rccoirr) 01 
mncmlnlion pptkrd 16 cnlcolntcd nnd reponcd Acccplnhlc r m ~ c  inrip. l lcpcndin~ on s3n>ple mnlrix rind annly<i< mcll~od. An) cut-of- 
cnnlml QC dnto is clcnrly illdicntcd. 

I 



D-TEK Analytical Laboratories, Inc. 
2722 L o k c r  A v e n u e  West, S ~ l i t c  B 

C a r l s b n d ,  CA 92010 

d 
Tel: (760) 930-2555 Fax: (765) 930-2510 

S U R R O G A T E  R E C O V E R I E S  
( T r i b ~ ~ l y l p l t o s p l ~ n t e )  

Log # P c r c e n t  R e c o v e r y :  
4 

b4eUiod Blank 96 
G8-GO39 127 
08-6040 74 
08-6041 84 
(18-6012 84 
08-6043 92 
P8-6044 105 
08-6045 106 
08-6046 9 1 
08-6047 106 
rls-6048 122 
0s-me 62 
('8-6050 7 1 
1,CS 91 
118-6043 MS 95 
08-6043 MSD 104 

QC Limits: 50 to 170% 

Operations ~ . ? R a ~ e r  

QIJALlTY CONTROL TERRlMOI,O(;Y 
LCS- L A n O M T O R Y  CON'IROL SAMPLV. Rcporlsd ns :'. rccwcry ot'nn indcpcndcnl ~ I ~ d n t d  cstricd througl~ all snmplc 
nwaarnllan arncedsm lo vcrirv mell~oci ocdorn~nncc. Acucntnble nnec is  bnscd nn hi~lnticnl inholnLDN cclnml dnto ond EPA , ~.~~ ..~ 7~ ~ ~. 
rcq~fiitcmen~s ~ n y  o~n.o6contml r)c dolo is clcorly lndicnrcd 

, Ilpikc. cn\itonmcnlni sl!nplc 8s rnolr~x splkcd s1111 rnclltod cvmpou81ds on0 :'o r c c ~ v e t y  of enncrnlrntxon spikcd !nlu ramplc is  c.rlcl~lnlFrl. 
Icc>otn(l nr $6 mover). ,\cccplnble rnnec for 'Nnrmnl \1alrir SnInplc' IS hriscd nn hlrlrrrlcni lnbotnlny ~onlrnId3la. An) o.i~+Fconml 
QC anla is clcnrly indicntcd. 
S s r r u ~ n c w  Colnpolmds rcpmcnlotivc of n Rrnup nfenmpounds. S ~ ~ r r o ~ n l c r  ntc splked into environmcn~oi samples an11 H rccovcr). o f  
concenlmlion spikcd Is cnlculnled nnd rcportcd. Acceplnble ranee vnrios tlcpendlng on snmplc mnaix and nnalysls n~cttltod. Any nut-of- 
control QC dntn i* clenrly IndicnIcd. 

2 



Advanced Technology Laboratories 
3275 Walnut Avenue, Signal Hill, CA 90755-5225 
www.aflglabal.com 

TEL: (562) 989-4045 FAX: (562) 989-4040 

CHAIN-OF=CUSTODY RECORD Page 1 of 5 

QC Level: CT 

Subconlraclor: 

D-Tek TEL: (760) 930-2555 
2722 Loker Ave. West, Suite B FAX: (760) 930-2510 
Carlsbad, CA 92010 Acct #: 05-Sep-08 

I 
Requested Tests 

Sample ID I Matrix I Date Collected I Bottle Type I EPA 8141A I I 

- 
General Comments: Please ernail sample receipt acknowledgement to the PM. 

Please use PO#: SC03924 Please fax results by: NORMALTAT 

SENDREPORTTOHOAHUYNH 



Advanced Technology Laboratories 
3275 Walnut Avenue. Signal Hiii, CA 90755-5225 
w.atlglobat.com 

TEL: (562) 989-4045 FAX: (562) 989-4040 

CHAIN-OF-CUSTODY RECORD I'oec 2 or 6 

QC Level: CT 

Subcontractor: 

D-Tek TEL: (760) 930-2555 
2722 Loker Ave. West, Suite B FAX: (760) 930-2510 
Carlsbad, CA 92010 Acct #: 05-Sep-08 

I Requested Tests 
Sample ID 1 Matrix I Date Collected I Bottle Type I EPA 8141A 1 1 

General Comments: Please email sample receipt acknowledgement to the PM. 

Please use PO#: SC03924 please fax results by: NORMAL TAT 

SEND REPORTTO HOA HUYNH 

Relinquislicd by: 



Advanced Technology Laboratories 
3275 walnut Avenue, signal Hill, CA 90755-5225 
w.allgloba1.com 
TEL: (562) 989-4045 FAX: (562) 989-4040 

Subcontractor: 

D-Tek 
2722 Loker Ave. West, Suite B 
Carlsbad. CA 92010 

TEL: (760) 930-2555 
FAX: (760) 930-2510 
Acct #: 

CHAIN-OF-CUSTODY RECORD I'oge 3 01 6 

QC Level: CT 

- 

I Requested Tests 
I Sample ID I Matrix I Date Collected [ BottieType ( EPA 8141A I I 





db Advanced Technoloev Laboratories 
m" 

3275 Walnut Avenue, Signal Hill, CA 90755-5225 
www.allglobal.com 

TEL: (562) 989-4045 FAX: (562) 989-4040 

CHAIN-OF-CUSTODY RECORD I'ogu SOT 6 

QC Level: CT 

Subcontractor: 

D-Tek TEL: (760) 930-2555 
2722 Loker Ave. West, Suite B FAX: (760) 930-2510 
Carlsbad, CA 92010 Acct #: 05-Sep-08 

1 Requested Tests 
Sample ID I Matrix I Date Collected I BottieType I EPA 8141A I I 

General Comments: Please emali sample receipt acknowledgement to the PM. 

Please use PO#: SC03924 Please fax results by: NORMAL TAT 

SEND REPORTTO HOA HUYNH 

100836-0768 / 8-2795 2.0-2.5 

100836-0776 / 8-280s 0.0-0.5 

100836-0788 / 8-280s 1.0-1.5 

100836-0798 i 6-280s 2.0-2.5 

D a t e ~ T i m e  D o t e p i m e  1 
I Reliequisbed by: 9 /$-by Received by: 

R e l i r ~ q u i s l ~ e d  b y : L /  , 

Soil 
Soil 

Soil 

Soil 

9/5/2008 
9/5/2008 9:50:00 AM 

9/5/2008 9:50:00 AM 

9/5/2008 9:50:00 AM 

40ZG 
40ZG 

40ZG 

40ZG 

1 

1 

1 
1 

- 4=i- 
Og -604-X 
O& - bo&q 
QS - &05~ 



CHAIN OF CUSTODY RECORD pg 

FORLABORATORYUSEONLY: 

##& Advanced Technology 
Laboratories P O #  / .m -1 ATL 

Y O  N l  

3275 Walnut Avenue I CAOverN 2. HEADSPACE (VOA) Y N 5. b OF SPLS MATCH COC Y N I 

Signal Hill, CA 90755 FEDEX 
(562) 989-4045 Fax (562) 989-4040 Other: 3. CONTAINER INTACT Y NO 6. PAESERVED Y O  N l  

lelinqulshed by: -urnad ~m*d Date : Time: Received by: (sbnuuroard wd b m o )  Date: Time: 

hsreby aulhorize A n  to perform the work Send Re&To: ,- Bill To: Special InstructionslCommsnts: 
ldicated below: Attn: Ann: 
'roject Mgr /Submitter: 

Ptinl Nams Dale 



3275 Walnut Avenue I CA OverN 2. HEAOSPACE (VOA) Y N 5. #OFSPLSMATCH COC Y N 

Signal Hill, CA 90755 Logged By: Dale: FEDEX 

(562) 989-4045 Fax (562) 989-4040 Other: 3. CONTAINER INACT Y N 6. PRESERVED Y O N  

CHAIN OF CUSTODY RECORD pg - L .iy 

Indicated below: 
Project Mgr /Submitter: 

Advanced Technology 
Laboratories 

FOR LABORATORY USE ONLY: 

P.0.n: 

Method of Transport 
Client 
ATL 

Sample Condition Upan Receipt 

1. CHILLED Y NO 4. SEALED Y O N  





3275 Walnut Avenue CA OverN 2. HEADSPACE (VOA) Y N 5. I OFSPLS MATCH COC Y N 
Signal Hill, CA 90755 Logged By: Date: 

(562) 989-4045 Fax (562) 989-4040 Other: 3. CONTAINER IMACT Y N 6. PRESERVED Y O  N O  

arnples will be disposed 45 days after 

DISTRIBUTION: White with reDorl. Yellow lo folder, Plnk to submitter. 



CHAIN OF CUSTODY RECORD pg - 5 0'3 
FORLABORATORYUSEONLY: 

Advanced Tecltnology Method of Transport  Sample Condition upan Receipt 
Client 

Po.#: Laboratories 1. CHILLED Y N O  4.SEALED Y O N  
ATL 

3275 Walnut Avenue 
Signal Hill, CA 90755 Logged By: Date: 
(562) 9 8 9- 4 0 4 5  Fax (562) 9 8 9 - 4 0 4 0  I CAOverN 2. HEADSPACE (VOA) Y N O 5. C OF SPLS MATCH COC Y N 

FEDW 
Other: 3. CONTAINER INTACT Y q N 6. PRESERVED Y O N  

Dale : Time: Received by: 1sw1ummd -0) Dale: Time: , . -  
hereby aulhorize A n  lo pedorm the work Send Repon To: Blll To: Special Instructions/Commsnla: 
ndicated below: 
'roject Mgr /Submitter: A ~ ~ ~ :  DZXU;~ Len- 01- AII": S -he 

co: 
Plh l  Name "IE I Address 

amples will be disposed 45 days afler 

DISTRIBUTION: White with report. Yellow to folder. Pink to submitter. 



3275 Walnut Avenue 
Signal Hill, CA 90755 Logged By: Dale: 

(562) 989-4045 . Fax (562) 989-4040 

CHAIN OF CUSTODY RECORD pg 

FORLABORATORYUSEONLY: 

I C A  OverN 2. HEADSPACE (VOA) Y  q N 5. UOFSPLS MATCH COC Y  N 
FEDEX 
Other: 3. CONTAINER INTACT Y  q N q 6. PRESERVED Y O  N O  

p.0.u: 

M e t h o d  of  Transport 
Clisnt 

ATL q 

Rslinqulshed by: (%tun4 ~nrr.drr-I Dale : Time: Received by: l s i ~ n t ~ ~ d ~ . n d ~ a m )  Date: Time: 

Sample Condition Upon Receipt 

1. CHILLED Y  NO 4. SEALED Y O  N O  

Special InstructiondComments: Bill To: 

~ n n :  ficihe 
co: 

Address 

i hereby auIhorire A n  to perform lhs work 
indicalsd blow: 
Project Mgr /Submitter: 

Print Name Dale 

Send ReponT?: 

Alln: I VI d Eenhon 
co: 

Address 



CHAIN OF CUSTODY RECORD 
FOR LABORATORY USE ONLY: 

p g 7 0 1 4 L  

Advanced Technology Method of Transport Sample Condition Upon Receipt 
Client q 

Laboratories P.0.u: Y O  N O  4. SEALED 
1. CHILLED Y O  N I  

ATL 
CAOverN 2. HWDSPACE (VOA) Y N 5. #OF SPLS MATCH COC Y N I 

lelinquirhed by: ( m m d f i r n d ~ s m o )  Date : lime: Received by: (shnuuroandmld N.-1 Date: Time: 

hereby authorize A n  to periorm the work Bill To: Special InstructionslComments: 
ldicated below: Attn: .saivv\e 
'roject Mgr /Submitter: 

Pdnt Nsms Dale I 
amples will be disposed 45 days after 

DISTRIBUTiON: White with report. Yellow to folder. Pink to submitier. 





3275 Walnut Avenue 
Signal Hill, CA 90755 
(562) 989-4045 . Fax (562) 989-4040 

OiSTRIBUTION: White with report. Yellow to folder, Pink to submitter. 

lelinqulshed by. pm$u.d ~ n d  Mmo) Date : Time: Received by: (sin-tuzeuld ~nnd~un-I Dale: Time: 

Logged By: Date: 

sent: wb 
41tn: mv, en hob 

Speclal Instructions/Comments: hereby authorize A n  lo petform the work 
ldicated belaw: 
'roject Mgr /Submitter: 

CAOverN 
FEDW 
Other: 

Send Repon TO: Bill To: 

All": Dqv 4 L e - w  51 A"": .Q~wc/.  

2. HEADSPACE (VOA) Y N 5. #OF SF'LS MATCH COC Y 0 N I 

3. CONTAINER IMACT Y N 0 6. PRESERVED Y O  N l  

'ro'e t Name: sampler: (Printad NB 
Isignaturs) 

ht.Ersh< d?e5-+ ~ ~ a ~ v b e & n  1%- Y O ~ ~ J ~ ~ P W  .UOM~L-- 
aellnquished b y : i E ! w  sm P . ~ ~ N ~ W I  W a e  q Time: 1~ ,b 5 Recelkl  b y : ( s b ~ ~ t ~ ~ ~ n d v m ~ s l ~ . )  i-l 
lellnqukhed by: (wwa~lun ad mud m a 1  Date : Time: Received by: ( ~ i ~ ~ m m m d  ~ r h * d h - )  I - Date: ' ' Time: 

Address: a fe&,,&, qy TEL: ( 1 

a~ xdEhe d state C& zip Code FAX I ) 



September 25,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

E L M  No.: 1838 
N E L M  No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100836 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 05,2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie ? F. driguez 

~aboratdry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirew without written permission from the client and Advanced Technology Laboratories. 

1 ~f 41 
3275 Walr~rrr Averzue rgrlal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/25/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-257S   0.0-0.5 9/4/2008 9/25/2008mg/L0.34 R99932 1100836-001A 0.086 0.25

B-258S   0.0-0.5 9/4/2008 9/25/2008mg/L0.78 R99932 1100836-004A 0.086 0.25

B-258S   1.0-1.5 9/4/2008 9/25/2008mg/LND R99932 1100836-005A 0.086 0.25

B-259S   0.0-0.5 9/4/2008 9/25/2008mg/LND R99932 1100836-007A 0.086 0.25

B-259S   1.0-1.5 9/4/2008 9/25/2008mg/LND R99932 1100836-008A 0.086 0.25

B-260S   0.0-0.5 9/4/2008 9/25/2008mg/LND R99932 1100836-010A 0.086 0.25

B-261S   0.0-0.5 9/4/2008 9/25/2008mg/L0.44 R99932 1100836-013A 0.086 0.25

B-261S   1.0-1.5 9/4/2008 9/25/2008mg/LND R99932 1100836-014A 0.086 0.25

B-262S   0.0-0.5 9/4/2008 9/25/2008mg/L4.2 R99932 1100836-016A 0.086 0.25

B-263S   0.0-0.5 9/4/2008 9/25/2008mg/L2.7 R99932 1100836-019A 0.086 0.25

B-264S   0.0-0.5 9/4/2008 9/25/2008mg/L2.1 R99932 1100836-022A 0.086 0.25

B-273S   0.0-0.5 9/5/2008 9/25/2008mg/L2.7 R99932 1100836-053A 0.086 0.25

B-274S   0.0-0.5 9/5/2008 9/25/2008mg/L3.2 R99932 1100836-056A 0.086 0.25

B-275S   0.0-0.5 9/5/2008 9/25/2008mg/L2.5 R99932 1100836-062A 0.086 0.25

B-280S   0.0-0.5 9/5/2008 9/25/2008mg/L4.4 R99932 1100836-077A 0.086 0.25

B-280S   1.0-1.5 9/5/2008 9/25/2008mg/L5.3 R99932 1100836-078A 0.086 0.25

B-280S-DUP   0.0-
0.5

9/5/2008 9/25/2008mg/L4.5 R99932 1100836-080A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100836

DF

Advanced Technology Laboratories Date: 9/25/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/5/2008 12:05:00 PM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: AMT

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-280S-DUP   1.0-
1.5

9/5/2008 9/25/2008mg/L2.6 R99932 1100836-081A 0.086 0.25

B-280S-DUP   2.0-
2.5

9/5/2008 9/25/2008mg/L1.6 R99932 1100836-082A 0.086 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

3 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-257S   0.0-0.5

Collection Date: 9/4/2008 9:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-001A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

4,4´-DDE 2.0 µg/Kg 113 0.50 9/18/2008 09:18 PM

4,4´-DDT 2.0 µg/Kg 116 0.50 9/18/2008 09:18 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 09:18 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 09:18 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 09:18 PM

 Surr: Decachlorobiphenyl 20-142 %REC 160.4 0 9/18/2008 09:18 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 155.1 0 9/18/2008 09:18 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

4 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-258S   0.0-0.5

Collection Date: 9/4/2008 9:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-004A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 12.6 0.50 9/18/2008 09:37 PM

4,4´-DDE 2.0 µg/Kg 128 0.50 9/18/2008 09:37 PM

4,4´-DDT 2.0 µg/Kg 125 0.50 9/18/2008 09:37 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 09:37 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 09:37 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 09:37 PM

 Surr: Decachlorobiphenyl 20-142 %REC 160.7 0 9/18/2008 09:37 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 151.3 0 9/18/2008 09:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-259S   0.0-0.5

Collection Date: 9/4/2008 9:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-007A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 13.7 0.50 9/18/2008 09:57 PM

4,4´-DDE 2.0 µg/Kg 17.2 0.50 9/18/2008 09:57 PM

4,4´-DDT 2.0 µg/Kg 114 0.50 9/18/2008 09:57 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Chlordane 8.5 µg/Kg 112 5.0 9/18/2008 09:57 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

gamma-Chlordane 1.0 µg/Kg 11.3 0.50 9/18/2008 09:57 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 09:57 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 09:57 PM

 Surr: Decachlorobiphenyl 20-142 %REC 187.2 0 9/18/2008 09:57 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 148.1 0 9/18/2008 09:57 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-260S   0.0-0.5

Collection Date: 9/4/2008 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-010A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 12.0 0.50 9/18/2008 10:36 PM

4,4´-DDE 2.0 µg/Kg 17.6 0.50 9/18/2008 10:36 PM

4,4´-DDT 2.0 µg/Kg 14.2 0.50 9/18/2008 10:36 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 10:36 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 10:36 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 10:36 PM

 Surr: Decachlorobiphenyl 20-142 %REC 170.1 0 9/18/2008 10:36 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 147.2 0 9/18/2008 10:36 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-261S   0.0-0.5

Collection Date: 9/4/2008 9:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-013A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 19.5 0.50 9/18/2008 10:55 PM

4,4´-DDE 2.0 µg/Kg 134 0.50 9/18/2008 10:55 PM

4,4´-DDT 2.0 µg/Kg 122 0.50 9/18/2008 10:55 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

alpha-Chlordane 1.0 µg/Kg 11.3 0.50 9/18/2008 10:55 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Chlordane 8.5 µg/Kg 115 5.0 9/18/2008 10:55 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

gamma-Chlordane 1.0 µg/Kg 11.6 0.50 9/18/2008 10:55 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 10:55 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 10:55 PM

 Surr: Decachlorobiphenyl 20-142 %REC 163.4 0 9/18/2008 10:55 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 148.5 0 9/18/2008 10:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-262S   0.0-0.5

Collection Date: 9/4/2008 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-016A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 147 0.50 9/18/2008 11:15 PM

4,4´-DDE 10 µg/Kg 5270 2.5 9/22/2008 06:40 PM

4,4´-DDT 10 µg/Kg 5180 2.5 9/22/2008 06:40 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 11:15 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 11:15 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 11:15 PM

 Surr: Decachlorobiphenyl 20-142 %REC 150.8 0 9/18/2008 11:15 PM

 Surr: Decachlorobiphenyl 20-142 %REC 566.0 0 9/22/2008 06:40 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 551.3 0 9/22/2008 06:40 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 138.5 0 9/18/2008 11:15 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-263S   0.0-0.5

Collection Date: 9/4/2008 10:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-019A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 118 0.50 9/18/2008 11:34 PM

4,4´-DDE 10 µg/Kg 5130 2.5 9/24/2008 04:07 PM

4,4´-DDT 2.0 µg/Kg 128 0.50 9/18/2008 11:34 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 11:34 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 11:34 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 11:34 PM

 Surr: Decachlorobiphenyl 20-142 %REC 169.0 0 9/18/2008 11:34 PM

 Surr: Decachlorobiphenyl 20-142 %REC 5116 0 9/24/2008 04:07 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 578.1 0 9/24/2008 04:07 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 147.7 0 9/18/2008 11:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-264S   0.0-0.5

Collection Date: 9/4/2008 10:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-022A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 18.6 0.50 9/18/2008 11:53 PM

4,4´-DDE 5.0 µg/Kg 2.588 1.2 9/22/2008 07:00 PM

4,4´-DDT 2.0 µg/Kg 110 0.50 9/18/2008 11:53 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/18/2008 11:53 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/18/2008 11:53 PM

Toxaphene 50 µg/Kg 1ND 50 9/18/2008 11:53 PM

 Surr: Decachlorobiphenyl 20-142 %REC 155.2 0 9/18/2008 11:53 PM

 Surr: Decachlorobiphenyl 20-142 %REC 2.569.1 0 9/22/2008 07:00 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 2.550.9 0 9/22/2008 07:00 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 141.4 0 9/18/2008 11:53 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-265S   0.0-0.5

Collection Date: 9/4/2008 11:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-028A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 130 0.50 9/19/2008 12:13 AM

4,4´-DDE 10 µg/Kg 5150 2.5 9/24/2008 04:27 PM

4,4´-DDT 2.0 µg/Kg 132 0.50 9/19/2008 12:13 AM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 12:13 AM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 12:13 AM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 12:13 AM

 Surr: Decachlorobiphenyl 20-142 %REC 160.6 0 9/19/2008 12:13 AM

 Surr: Decachlorobiphenyl 20-142 %REC 5110 0 9/24/2008 04:27 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 578.0 0 9/24/2008 04:27 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 149.7 0 9/19/2008 12:13 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-266S   0.0-0.5

Collection Date: 9/4/2008 11:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-031A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918A 48947QC Batch: PrepDate: 9/18/2008

4,4´-DDD 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

4,4´-DDE 20 µg/Kg 10200 5.0 9/22/2008 07:19 PM

4,4´-DDT 20 µg/Kg 1086 5.0 9/22/2008 07:19 PM

Aldrin 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

alpha-BHC 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

alpha-Chlordane 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

beta-BHC 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Chlordane 85 µg/Kg 10ND 50 9/22/2008 07:19 PM

delta-BHC 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Dieldrin 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endosulfan I 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endosulfan II 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endosulfan sulfate 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endrin 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endrin aldehyde 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Endrin ketone 20 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

gamma-BHC 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

gamma-Chlordane 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Heptachlor 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Heptachlor epoxide 10 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Methoxychlor 50 µg/Kg 10ND 5.0 9/22/2008 07:19 PM

Toxaphene 500 µg/Kg 10ND 500 9/22/2008 07:19 PM

 Surr: Decachlorobiphenyl 20-142 %REC 1095.1 0 9/22/2008 07:19 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 1070.7 0 9/22/2008 07:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-267S   0.0-0.5

Collection Date: 9/4/2008 11:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-034A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 16.9 0.50 9/19/2008 01:19 PM

4,4´-DDE 10 µg/Kg 5180 2.5 9/22/2008 07:39 PM

4,4´-DDT 10 µg/Kg 5110 2.5 9/22/2008 07:39 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 01:19 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 01:19 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 01:19 PM

 Surr: Decachlorobiphenyl 20-142 %REC 142.7 0 9/19/2008 01:19 PM

 Surr: Decachlorobiphenyl 20-142 %REC 558.2 0 9/22/2008 07:39 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 558.4 0 9/22/2008 07:39 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 141.7 0 9/19/2008 01:19 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-268S   0.0-0.5

Collection Date: 9/4/2008 11:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-037A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 12.3 0.50 9/19/2008 01:58 PM

4,4´-DDE 2.0 µg/Kg 116 0.50 9/19/2008 01:58 PM

4,4´-DDT 2.0 µg/Kg 113 0.50 9/19/2008 01:58 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 01:58 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 01:58 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 01:58 PM

 Surr: Decachlorobiphenyl 20-142 %REC 162.9 0 9/19/2008 01:58 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 139.9 0 9/19/2008 01:58 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-269S   0.0-0.5

Collection Date: 9/4/2008 11:55:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-040A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 14.6 0.50 9/19/2008 02:17 PM

4,4´-DDE 2.0 µg/Kg 143 0.50 9/19/2008 02:17 PM

4,4´-DDT 2.0 µg/Kg 134 0.50 9/19/2008 02:17 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 02:17 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 02:17 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 02:17 PM

 Surr: Decachlorobiphenyl 20-142 %REC 159.1 0 9/19/2008 02:17 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 142.0 0 9/19/2008 02:17 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-270S   0.0-0.5

Collection Date: 9/4/2008 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-043A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 19.1 0.50 9/19/2008 02:37 PM

4,4´-DDE 2.0 µg/Kg 128 0.50 9/19/2008 02:37 PM

4,4´-DDT 2.0 µg/Kg 161 0.50 9/19/2008 02:37 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 02:37 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 02:37 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 02:37 PM

 Surr: Decachlorobiphenyl 20-142 %REC 162.8 0 9/19/2008 02:37 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 139.7 0 9/19/2008 02:37 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-271S   0.0-0.5

Collection Date: 9/4/2008 12:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-046A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 19.4 0.50 9/19/2008 02:56 PM

4,4´-DDE 5.0 µg/Kg 2.5110 1.2 9/22/2008 08:18 PM

4,4´-DDT 2.0 µg/Kg 160 0.50 9/19/2008 02:56 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 02:56 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 02:56 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 02:56 PM

 Surr: Decachlorobiphenyl 20-142 %REC 160.5 0 9/19/2008 02:56 PM

 Surr: Decachlorobiphenyl 20-142 %REC 2.555.5 0 9/22/2008 08:18 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 2.553.9 0 9/22/2008 08:18 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 139.1 0 9/19/2008 02:56 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-272S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-050A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 13.6 0.50 9/19/2008 03:16 PM

4,4´-DDE 2.0 µg/Kg 120 0.50 9/19/2008 03:16 PM

4,4´-DDT 2.0 µg/Kg 111 0.50 9/19/2008 03:16 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 03:16 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 03:16 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 03:16 PM

 Surr: Decachlorobiphenyl 20-142 %REC 159.9 0 9/19/2008 03:16 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 135.7 0 9/19/2008 03:16 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-273S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-053A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 112 0.50 9/19/2008 03:35 PM

4,4´-DDE 2.0 µg/Kg 164 0.50 9/19/2008 03:35 PM

4,4´-DDT 2.0 µg/Kg 147 0.50 9/19/2008 03:35 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 03:35 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 03:35 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 03:35 PM

 Surr: Decachlorobiphenyl 20-142 %REC 151.3 0 9/19/2008 03:35 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 135.8 0 9/19/2008 03:35 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-274S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-056A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 131 0.50 9/19/2008 03:55 PM

4,4´-DDE 10 µg/Kg 5130 2.5 9/22/2008 08:37 PM

4,4´-DDT 10 µg/Kg 5170 2.5 9/22/2008 08:37 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 03:55 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 03:55 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 03:55 PM

 Surr: Decachlorobiphenyl 20-142 %REC 151.3 0 9/19/2008 03:55 PM

 Surr: Decachlorobiphenyl 20-142 %REC 565.7 0 9/22/2008 08:37 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 555.8 0 9/22/2008 08:37 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 139.6 0 9/19/2008 03:55 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-275S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-062A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 112 0.50 9/19/2008 04:14 PM

4,4´-DDE 20 µg/Kg 1097 5.0 9/22/2008 08:57 PM

4,4´-DDT 2.0 µg/Kg 135 0.50 9/19/2008 04:14 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 04:14 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 04:14 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 04:14 PM

 Surr: Decachlorobiphenyl 20-142 %REC 155.8 0 9/19/2008 04:14 PM

 Surr: Decachlorobiphenyl 20-142 %REC 1076.9 0 9/22/2008 08:57 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 1063.2 0 9/22/2008 08:57 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 142.8 0 9/19/2008 04:14 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-276S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-065A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080918B 48948QC Batch: PrepDate: 9/18/2008

4,4´-DDD 2.0 µg/Kg 14.2 0.50 9/19/2008 04:34 PM

4,4´-DDE 2.0 µg/Kg 130 0.50 9/19/2008 04:34 PM

4,4´-DDT 2.0 µg/Kg 112 0.50 9/19/2008 04:34 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

alpha-Chlordane 1.0 µg/Kg 115 0.50 9/19/2008 04:34 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Chlordane 8.5 µg/Kg 193 5.0 9/19/2008 04:34 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

gamma-Chlordane 1.0 µg/Kg 117 0.50 9/19/2008 04:34 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Heptachlor epoxide 1.0 µg/Kg 11.7 0.50 9/19/2008 04:34 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 04:34 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 04:34 PM

 Surr: Decachlorobiphenyl 20-142 %REC 150.1 0 9/19/2008 04:34 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 144.6 0 9/19/2008 04:34 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-277S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-068A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080919A 48965QC Batch: PrepDate: 9/19/2008

4,4´-DDD 2.0 µg/Kg 122 0.50 9/19/2008 04:54 PM

4,4´-DDE 10 µg/Kg 5150 2.5 9/22/2008 09:16 PM

4,4´-DDT 10 µg/Kg 577 2.5 9/22/2008 09:16 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 04:54 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 04:54 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 04:54 PM

 Surr: Decachlorobiphenyl 20-142 %REC 191.6 0 9/19/2008 04:54 PM

 Surr: Decachlorobiphenyl 20-142 %REC 598.1 0 9/22/2008 09:16 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 580.4 0 9/22/2008 09:16 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 173.4 0 9/19/2008 04:54 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

24 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-278S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-071A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080919A 48965QC Batch: PrepDate: 9/19/2008

4,4´-DDD 2.0 µg/Kg 118 0.50 9/19/2008 06:12 PM

4,4´-DDE 10 µg/Kg 5140 2.5 9/22/2008 09:36 PM

4,4´-DDT 2.0 µg/Kg 138 0.50 9/19/2008 06:12 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 06:12 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 06:12 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 06:12 PM

 Surr: Decachlorobiphenyl 20-142 %REC 171.4 0 9/19/2008 06:12 PM

 Surr: Decachlorobiphenyl 20-142 %REC 584.0 0 9/22/2008 09:36 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 580.3 0 9/22/2008 09:36 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 173.7 0 9/19/2008 06:12 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-279S   0.0-0.5

Collection Date: 9/5/2008

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-074A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080919A 48965QC Batch: PrepDate: 9/19/2008

4,4´-DDD 2.0 µg/Kg 130 0.50 9/19/2008 05:52 PM

4,4´-DDE 5.0 µg/Kg 2.595 1.2 9/22/2008 09:55 PM

4,4´-DDT 2.0 µg/Kg 159 0.50 9/19/2008 05:52 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Chlordane 8.5 µg/Kg 1ND 5.0 9/19/2008 05:52 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Dieldrin 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

gamma-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 05:52 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 05:52 PM

 Surr: Decachlorobiphenyl 20-142 %REC 198.3 0 9/19/2008 05:52 PM

 Surr: Decachlorobiphenyl 20-142 %REC 2.5102 0 9/22/2008 09:55 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 2.579.1 0 9/22/2008 09:55 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 175.2 0 9/19/2008 05:52 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-280S   0.0-0.5

Collection Date: 9/5/2008 9:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-077A

DF

Advanced Technology Laboratories Print Date: 25-Sep-08

PQLMDL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: VLT

EPA 3550B

RunID: GC9_080919A 48965QC Batch: PrepDate: 9/19/2008

4,4´-DDD 2.0 µg/Kg 110 0.50 9/19/2008 06:51 PM

4,4´-DDE 2.0 µg/Kg 112 0.50 9/19/2008 06:51 PM

4,4´-DDT 2.0 µg/Kg 116 0.50 9/19/2008 06:51 PM

Aldrin 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

alpha-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

alpha-Chlordane 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

beta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Chlordane 8.5 µg/Kg 116 5.0 9/19/2008 06:51 PM

delta-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Dieldrin 2.0 µg/Kg 13.7 0.50 9/19/2008 06:51 PM

Endosulfan I 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Endosulfan II 2.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Endosulfan sulfate 2.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Endrin 2.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Endrin aldehyde 2.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Endrin ketone 2.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

gamma-BHC 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

gamma-Chlordane 1.0 µg/Kg 11.7 0.50 9/19/2008 06:51 PM

Heptachlor 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Heptachlor epoxide 1.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Methoxychlor 5.0 µg/Kg 1ND 0.50 9/19/2008 06:51 PM

Toxaphene 50 µg/Kg 1ND 50 9/19/2008 06:51 PM

 Surr: Decachlorobiphenyl 20-142 %REC 154.9 0 9/19/2008 06:51 PM

 Surr: Tetrachloro-m-xylene 25-115 %REC 151.1 0 9/19/2008 06:51 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

25-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-49010A

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99932

SeqNo: 1548592

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Sample ID: LCS-49010

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99932

SeqNo: 1548593

LCSSampType: TestCode: 7420_ST

Lead 5.000 103 80 1200.25 05.173

Sample ID: 100836-019A-DUP

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-263S   0.0-0.5

RunNo: 99932

SeqNo: 1548604

DUPSampType: TestCode: 7420_ST

Lead 200.25 2.655 2.392.719

Sample ID: 100836-019A-MS

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-263S   0.0-0.5

RunNo: 99932

SeqNo: 1548605

MSSampType: TestCode: 7420_ST

Lead 5.000 92.6 80 1200.25 2.6557.285

Sample ID: MB-49010B

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99932

SeqNo: 1548606

MBLKSampType: TestCode: 7420_ST

Lead 0.25ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

28 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 100836-082A-DUP

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99932

SeqNo: 1548616

DUPSampType: TestCode: 7420_ST

Lead 200.25 1.622 13.11.850

Sample ID: 100836-082A-MS

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99932

SeqNo: 1548617

MSSampType: TestCode: 7420_ST

Lead 5.000 89.9 80 1200.25 1.6226.117

Sample ID: 100836-082A-MSD

Batch ID: R99932 TestNo: WET/ EPA 74 Analysis Date: 9/25/2008

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B-280S-DUP   2.0-2.

RunNo: 99932

SeqNo: 1548618

MSDSampType: TestCode: 7420_ST

Lead 5.000 89.8 80 120 200.25 1.622 6.117 0.07596.112

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48947

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99863

SeqNo: 1547502

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 59.9 25 1159.980

 Surr: Decachlorobiphenyl 16.67 61.5 20 14210.254

Sample ID: LCS-48947

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99863

SeqNo: 1547503

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 91.3 59 1131.0 015.222

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-48947

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99863

SeqNo: 1547503

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 92.1 59 1082.0 015.349

Endrin 16.67 97.9 41 1322.0 016.316

gamma-BHC 16.67 92.6 60 1111.0 015.434

Heptachlor 16.67 88.7 62 1081.0 014.794

 Surr: Tetrachloro-m-xylene 16.67 82.6 25 11513.772

 Surr: Decachlorobiphenyl 16.67 83.1 20 14213.857

Sample ID: MB-48947MS

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99863

SeqNo: 1547504

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 59.8 29 1432.0 09.970

Aldrin 16.67 62.0 44 1311.0 010.343

Dieldrin 16.67 62.7 40 1362.0 010.449

Endrin 16.67 70.8 41 1462.0 011.799

gamma-BHC 16.67 62.5 45 1291.0 010.425

Heptachlor 16.67 60.8 48 1261.0 010.143

 Surr: Tetrachloro-m-xylene 16.67 56.8 25 1159.476

 Surr: Decachlorobiphenyl 16.67 59.9 20 1429.988

Sample ID: MB-48947MSD

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99863

SeqNo: 1547505

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 60.3 29 143 202.0 0 9.970 0.83410.054

Aldrin 16.67 62.1 44 131 201.0 0 10.34 0.011310.345

Dieldrin 16.67 62.8 40 136 202.0 0 10.45 0.15110.465

Endrin 16.67 69.7 41 146 202.0 0 11.80 1.5111.622

gamma-BHC 16.67 62.6 45 129 201.0 0 10.42 0.13910.439

Heptachlor 16.67 60.9 48 126 201.0 0 10.14 0.12210.156

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values

31 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48947MSD

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99863

SeqNo: 1547505

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 57.3 25 115 009.549

 Surr: Decachlorobiphenyl 16.67 59.6 20 142 009.928

Sample ID: 100836-007ADUP

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-259S   0.0-0.5

RunNo: 99863

SeqNo: 1547509

DUPSampType: TestCode: 8081_S

EPA 3550B

2,4´-DDD 204.0 0 0ND

2,4´-DDE 204.0 0 0ND

2,4´-DDT 204.0 0 0ND

4,4´-DDD 202.0 3.723 12.94.235

4,4´-DDE 202.0 7.205 2.157.052

4,4´-DDT 202.0 14.47 10.513.036

Aldrin 201.0 0 0ND

alpha-BHC 201.0 0 0ND

alpha-Chlordane 201.0 0.7958 00.767

beta-BHC 201.0 0 0ND

Chlordane 208.5 11.62 9.4512.773

Chlorothalonil 202.0 0 0ND

delta-BHC 201.0 0 0ND

Dieldrin 202.0 0 0ND

Endosulfan I 201.0 0 0ND

Endosulfan II 202.0 0 0ND

Endosulfan sulfate 202.0 0 0ND

Endrin 202.0 0 0ND

Endrin aldehyde 202.0 0 0ND

Endrin ketone 202.0 0 0ND

gamma-BHC 201.0 0 0ND

gamma-Chlordane 201.0 1.312 17.71.567

Heptachlor 201.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 100836-007ADUP

Batch ID: 48947 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-259S   0.0-0.5

RunNo: 99863

SeqNo: 1547509

DUPSampType: TestCode: 8081_S

EPA 3550B

Heptachlor epoxide 201.0 0 0ND

Methoxychlor 205.0 0 0ND

Toxaphene 2050 0 0ND

 Surr: Tetrachloro-m-xylene 16.67 46.9 25 115 007.812

 Surr: Decachlorobiphenyl 16.67 97.6 20 142 0016.276

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48948

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99865

SeqNo: 1547620

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 59.6 25 1159.942

 Surr: Decachlorobiphenyl 16.67 61.9 20 14210.312

Sample ID: LCS-48948

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99865

SeqNo: 1547621

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 91.2 59 1131.0 015.203

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-48948

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99865

SeqNo: 1547621

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 91.2 59 1082.0 015.209

Endrin 16.67 93.3 41 1322.0 015.559

gamma-BHC 16.67 92.4 60 1111.0 015.411

Heptachlor 16.67 88.8 62 1081.0 014.807

 Surr: Tetrachloro-m-xylene 16.67 82.8 25 11513.797

 Surr: Decachlorobiphenyl 16.67 81.4 20 14213.574

Sample ID: MB-48948MS

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99865

SeqNo: 1547622

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 60.7 29 1432.0 010.114

Aldrin 16.67 62.5 44 1311.0 010.427

Dieldrin 16.67 62.9 40 1362.0 010.493

Endrin 16.67 67.8 41 1462.0 011.309

gamma-BHC 16.67 63.3 45 1291.0 010.548

Heptachlor 16.67 61.2 48 1261.0 010.196

 Surr: Tetrachloro-m-xylene 16.67 57.6 25 1159.609

 Surr: Decachlorobiphenyl 16.67 59.3 20 1429.884

Sample ID: MB-48948MSD

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99865

SeqNo: 1547623

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 61.5 29 143 202.0 0 10.11 1.3710.253

Aldrin 16.67 63.0 44 131 201.0 0 10.43 0.67910.498

Dieldrin 16.67 63.4 40 136 202.0 0 10.49 0.70710.568

Endrin 16.67 65.6 41 146 202.0 0 11.31 3.3010.942

gamma-BHC 16.67 63.6 45 129 201.0 0 10.55 0.53710.605

Heptachlor 16.67 61.7 48 126 201.0 0 10.20 0.86110.284

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48948MSD

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/18/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99865

SeqNo: 1547623

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 57.9 25 115 009.652

 Surr: Decachlorobiphenyl 16.67 60.8 20 142 0010.131

Sample ID: 100836-034ADUP

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-267S   0.0-0.5

RunNo: 99865

SeqNo: 1547628

DUPSampType: TestCode: 8081_S

EPA 3550B

2,4´-DDD 204.0 0 0ND

2,4´-DDE 204.0 0 0ND

2,4´-DDT 204.0 0 0ND

4,4´-DDD 202.0 6.904 17.28.207

Aldrin 201.0 0 0ND

alpha-BHC 201.0 0 0ND

alpha-Chlordane 201.0 0 0ND

beta-BHC 201.0 0 0ND

Chlordane 208.5 0 0ND

Chlorothalonil 202.0 0 0ND

delta-BHC 201.0 0 0ND

Dieldrin 202.0 0 0ND

Endosulfan I 201.0 0 0ND

Endosulfan II 202.0 0 0ND

Endosulfan sulfate 202.0 0 0ND

Endrin 202.0 0 0ND

Endrin aldehyde 202.0 0 0ND

Endrin ketone 202.0 0 0ND

gamma-BHC 201.0 0 0ND

gamma-Chlordane 201.0 0 0ND

Heptachlor 201.0 0 0ND

Heptachlor epoxide 201.0 0 0ND

Methoxychlor 205.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 100836-034ADUP

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-267S   0.0-0.5

RunNo: 99865

SeqNo: 1547628

DUPSampType: TestCode: 8081_S

EPA 3550B

Toxaphene 2050 0 0ND

 Surr: Tetrachloro-m-xylene 16.67 40.4 25 115 006.727

 Surr: Decachlorobiphenyl 16.67 41.2 20 142 006.876

Sample ID: 100836-034ADUP

Batch ID: 48948 TestNo: EPA 8081A Analysis Date: 9/22/2008

Prep Date: 9/18/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-267S   0.0-0.5

RunNo: 99865

SeqNo: 1547639

DUPSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDE 2010 180.9 0.732179.617

4,4´-DDT 2010 108.3 1.81110.289

 Surr: Tetrachloro-m-xylene 16.67 59.6 25 115 009.943

 Surr: Decachlorobiphenyl 16.67 55.7 20 142 009.288

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48965

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 99866

SeqNo: 1547558

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 59.3 25 1159.888

 Surr: Decachlorobiphenyl 16.67 46.1 20 1427.686

Sample ID: LCS-48965

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99866

SeqNo: 1547559

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 89.9 59 1131.0 014.989

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-48965

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 99866

SeqNo: 1547559

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 86.3 59 1082.0 014.388

Endrin 16.67 109 41 1322.0 018.112

gamma-BHC 16.67 93.2 60 1111.0 015.534

Heptachlor 16.67 90.5 62 1081.0 015.085

 Surr: Tetrachloro-m-xylene 16.67 82.3 25 11513.725

 Surr: Decachlorobiphenyl 16.67 63.4 20 14210.569

Sample ID: MB-48965MS

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99866

SeqNo: 1547560

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 55.7 29 1432.0 09.282

Aldrin 16.67 61.3 44 1311.0 010.211

Dieldrin 16.67 58.2 40 1362.0 09.694

Endrin 16.67 76.1 41 1462.0 012.690

gamma-BHC 16.67 63.2 45 1291.0 010.534

Heptachlor 16.67 62.0 48 1261.0 010.334

 Surr: Tetrachloro-m-xylene 16.67 57.1 25 1159.513

 Surr: Decachlorobiphenyl 16.67 45.9 20 1427.647

Sample ID: MB-48965MSD

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99866

SeqNo: 1547561

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 58.0 29 143 202.0 0 9.282 4.099.670

Aldrin 16.67 62.2 44 131 201.0 0 10.21 1.6010.375

Dieldrin 16.67 59.6 40 136 202.0 0 9.694 2.429.931

Endrin 16.67 75.1 41 146 202.0 0 12.69 1.3812.516

gamma-BHC 16.67 64.2 45 129 201.0 0 10.53 1.6310.707

Heptachlor 16.67 63.1 48 126 201.0 0 10.33 1.7210.513

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-48965MSD

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99866

SeqNo: 1547561

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 57.9 25 115 009.650

 Surr: Decachlorobiphenyl 16.67 46.5 20 142 007.758

Sample ID: 100836-074ADUP

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-279S   0.0-0.5

RunNo: 99866

SeqNo: 1547565

DUPSampType: TestCode: 8081_S

EPA 3550B

2,4´-DDD 204.0 0 0ND

2,4´-DDE 204.0 0 0ND

2,4´-DDT 204.0 0 0ND

4,4´-DDD 202.0 30.16 3.3831.194

4,4´-DDT 202.0 59.48 0.70459.902

Aldrin 201.0 0 0ND

alpha-BHC 201.0 0 0ND

alpha-Chlordane 201.0 0 0ND

beta-BHC 201.0 0 0ND

Chlordane 208.5 0 0ND

Chlorothalonil 202.0 0 0ND

delta-BHC 201.0 0 0ND

Dieldrin 202.0 1.126 01.120

Endosulfan I 201.0 0 0ND

Endosulfan II 202.0 0 0ND

Endosulfan sulfate 202.0 0 0ND

Endrin 202.0 0 0ND

Endrin aldehyde 202.0 0 0ND

Endrin ketone 202.0 0 0ND

gamma-BHC 201.0 0 0ND

gamma-Chlordane 201.0 0 0ND

Heptachlor 201.0 0 0ND

Heptachlor epoxide 201.0 0 0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 100836-074ADUP

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/19/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-279S   0.0-0.5

RunNo: 99866

SeqNo: 1547565

DUPSampType: TestCode: 8081_S

EPA 3550B

Methoxychlor 205.0 0 0ND

Toxaphene 2050 0 0ND

 Surr: Tetrachloro-m-xylene 16.67 74.6 25 115 0012.432

 Surr: Decachlorobiphenyl 16.67 101 20 142 0016.803

Sample ID: 100836-074ADUP

Batch ID: 48965 TestNo: EPA 8081A Analysis Date: 9/22/2008

Prep Date: 9/19/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B-279S   0.0-0.5

RunNo: 99866

SeqNo: 1547570

DUPSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDE 205.0 95.09 2.4797.464

 Surr: Tetrachloro-m-xylene 16.67 78.9 25 115 0013.148

 Surr: Decachlorobiphenyl 16.67 103 20 142 0017.214

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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Message Page 1 o f  2 

Hoa Huynh 

From: Bing Roura 

Sent: Thursday, September 18, 2008 9:59 AM 

To: Hoa Huynh 

Subject: FW: Caitrans 1-405 

Please do not log samples per email below. 

Thanks, 
Bing' 
-----Original Message----- 
From: Surrency, Ross (Irvine,CA-US) [mailto:RSurrency@trcsolutions.com] 
Sent: Thursday, September 18,2008 10:Ol AM 
To: Bing Roura 
Subject: RE: Caltrans 1-405 

Bing, 

We decided not to analyze the samples collected on 8125108. Please proceed with the other samples 

Ross 

-----Original Message----- 
From: Bing Roura [mailto:bing@atlglobal.com] 
Sent: Thursday, September 18,2008 9:32 AM 
To: Surrency, Ross (Iwine,CA-US) 
Cc: Lennon, David (Iwine,CA-US); Hoa Huynh 
Subjed: RE: Caltrans 1-405 

For samples collected on 08/25/08, the holding time for EPA 8081A analysis already expired (since 
9/8/08). We will proceed with analysis per your email request however results will be flagged with "H" 
qualifier (denoting samples analyzed past holding time). 

Regards, 
Bing Roura 
Advanced Technology Laboratories 
www.atlelobal.com 
Phone: 562.989.4045 ext 246 
Fax: 562.989.6348 
e-mail: Bing@ATLGlobal.com 
This message is intended for the use of the individual or entity to which it is addressed. This may contain information that is privileged, 
confidential, and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or 
agent responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination, disiribution or copying 
of this communication is strictly prohibited. If you have received this communication in error, please notify us immediately by telephone and 
delete the original message. Thank you. 

-----Original Message----- 
From: Surrency, Ross (Iwine,CA-US) [mailto:RSurrency@trcsolutions.com] 
Sent: Thursday, September 18, 2008 9:24 AM 
To: Bing Roura 
Cc: Lennon, David (Irvine,CA-US) 
Subject: Caltrans I405  



Message Page 2 o f  2 

Bing, 

Per our discussion, please analyze the following samples for organochlorine pesticides (8081): 

8-257 0-0.5' through 8-280 0-0.5' (24 samples). These were collected on 914 and 9/5/08. 
B-175 0-0.5' through 8-179 0-0.5' (5 samples). These were collected on 8/25/08. Work order 
100642. 

Thank you 

Ross Surrency, PG 

21 Technology Drive 
Irvine, CA 92618 

949-727-7324 phone 
949-753-01 1 1 fax 
949-283-9257 cell 
rsurrencv@trcsolutions.com 
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October 03,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAF' No.: 02107CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 100836 

RE: Caltrans West County Connectors, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 05, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

This is an addendum report. Please incorporate with documentation previously submitted. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ d d i e  F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Labomtory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorn Laboratories. 

Ad~~anced Technology 
Laborarories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

Client Sample ID: B-280S   1.0-1.5

Collection Date: 9/5/2008 9:50:00 AM

Matrix: SOIL

CLIENT: TRC

Lab Order: 100836

Lab ID: 100836-078

Advanced Technology Laboratories Print Date: 03-Oct-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: AMT

EPA3010A

RunID: AA2_081002D 49178QC Batch: PrepDate: 9/30/2008

Lead 0.25 mg/L 10.33 0.086 10/2/2008 02:59 PM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Oct-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

BatchID: 49178

Sample ID: MB-49178A

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100180

SeqNo: 1553289

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-49144A TCLP

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100180

SeqNo: 1553290

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.134

Sample ID: LCS-49178

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 100180

SeqNo: 1553291

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 88.5 80 1200.25 00.885

Sample ID: 100824-073A-DUP

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100180

SeqNo: 1553302

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 20 R0.25 0.6781 27.40.514

Sample ID: 100824-073A-MS

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100180

SeqNo: 1553303

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 85.9 70 1300.25 0.67812.827

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors, 151396

CLIENT: TRC

Work Order: 100836
ANALYTICAL QC SUMMARY REPORT

BatchID: 49178

Sample ID: MB-49178B

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100180

SeqNo: 1553304

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.129

Sample ID: MB-49144A TCLP

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 100180

SeqNo: 1553305

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.250.095

Sample ID: 100848-013A-DUP

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100180

SeqNo: 1553316

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 4.126 6.023.885

Sample ID: 100848-013A-MS

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100180

SeqNo: 1553317

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 95.4 70 1300.25 4.1266.512

Sample ID: 100848-013A-MSD

Batch ID: 49178 TestNo: EPA 1311/ 74 Analysis Date: 10/2/2008

Prep Date: 9/30/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 100180

SeqNo: 1553318

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 83.4 70 130 200.25 4.126 6.512 4.746.210

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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September 12,2008 

David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 926 18 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 100846 

RE: MEST COUNTY CONNECTORS, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample@) received on September 05, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advkincezd Tee-lznoic~gy - - - -" -- 
Laboratories 
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #30-Seal Beach-East-Westbound-Medi

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-001

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 1.0 mg/L 2014 0.018 9/11/2008 10:59 PM

Lead 1.0 mg/L 2013 0.042 9/11/2008 10:59 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 1ND 0.0034 9/11/2008 09:57 AM

Lead 0.25 mg/L 10.74 0.023 9/11/2008 09:57 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 15



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #31-Seal Beach-East-Westbound-Lane

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-002

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Lead 1.0 mg/L 20ND 0.042 9/11/2008 11:02 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:01 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #32-Seal Beach-East-Westbound-Bike 

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-003

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Lead 1.0 mg/L 20ND 0.042 9/11/2008 11:05 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:05 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #33-Seal Beach-East-Eastbound-Medi

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-004

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 10 mg/L 20130 0.18 9/11/2008 11:09 PM

Lead 10 mg/L 2082 0.42 9/11/2008 11:09 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 10.75 0.0034 9/11/2008 10:09 AM

Lead 0.25 mg/L 13.5 0.023 9/11/2008 10:09 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #34-Seal Beach-East-Eastbound-Lane-

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-005

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Lead 1.0 mg/L 20ND 0.042 9/11/2008 11:12 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:12 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #35-Valley View-East-Westbound-Me

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-006

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 1.0 mg/L 206.4 0.018 9/11/2008 11:15 PM

Lead 1.0 mg/L 205.0 0.042 9/11/2008 11:15 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 1ND 0.0034 9/11/2008 10:16 AM

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:16 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #36-Valley View-East-Eastbound-Med

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-007

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Lead 1.0 mg/L 20110 0.042 9/11/2008 11:19 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:20 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #37-Valley View-East-Eastbound-Med

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-008

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 1.0 mg/L 2016 0.018 9/12/2008 02:25 PM

Lead 1.0 mg/L 2016 0.042 9/12/2008 02:25 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 1ND 0.0034 9/11/2008 10:31 AM

Lead 0.25 mg/L 10.32 0.023 9/11/2008 10:31 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #38-605S to 405 South-Entry-YEL

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-009

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 1.0 mg/L 20ND 0.018 9/12/2008 02:29 PM

Lead 1.0 mg/L 20ND 0.042 9/12/2008 02:29 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 1ND 0.0034 9/11/2008 10:35 AM

Lead 0.25 mg/L 1ND 0.023 9/11/2008 10:35 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

Client Sample ID: #39-405N to 605 North-Exit-YEL

Collection Date: 9/4/2008

Matrix: SOLID

CLIENT: TRC

Lab Order: 100846

Lab ID: 100846-010

Advanced Technology Laboratories Print Date: 12-Sep-08

Analyses Result Qual Units Date AnalyzedDFPQLMDL

ANALYTICAL RESULTS

ICP METALS BY STLC
WET/ EPA 6010B

Analyst: LKN

WET

RunID: ICP8_080911K 48678QC Batch: PrepDate: 9/9/2008

Chromium 1.0 mg/L 2017 0.018 9/12/2008 03:00 PM

Lead 1.0 mg/L 207.6 0.042 9/12/2008 03:00 PM

ICP METALS BY TCLP EXTRACTION
EPA 1311/ 6010B

Analyst: LKN

EPA3010A

RunID: ICP6_080911A 48655QC Batch: PrepDate: 9/9/2008

Chromium 0.25 mg/L 1ND 0.0034 9/11/2008 10:43 AM

Lead 0.25 mg/L 12.8 0.023 9/11/2008 10:43 AM

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

12-Sep-08Date:Advanced Technology Laboratories

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 100846
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-48678A

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99435

SeqNo: 1539592

MBLKSampType: TestCode: 6010_ST

WET

Chromium 0.050ND

Lead 0.050ND

Sample ID: LCS-48678

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99435

SeqNo: 1539593

LCSSampType: TestCode: 6010_ST

WET

Chromium 1.000 100 85 1150.050 01.005

Lead 1.000 113 85 1150.050 01.133

Sample ID: 100827-002A-DUP

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99435

SeqNo: 1540298

DUPSampType: TestCode: 6010_ST

WET

Chromium 201.0 1.789 3.041.845

Lead 201.0 4.925 2.575.053

Sample ID: 100827-002A-MS

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99435

SeqNo: 1540299

MSSampType: TestCode: 6010_ST

WET

Chromium 2.500 83.6 75 1201.0 1.7893.879

Lead 2.500 84.8 71 1181.0 4.9257.045

Sample ID: MB-48678B

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99435

SeqNo: 1540300

MBLKSampType: TestCode: 6010_ST

WET

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 100846
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_ST

Sample ID: MB-48678B

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99435

SeqNo: 1540300

MBLKSampType: TestCode: 6010_ST

WET

Chromium 0.050ND

Lead 0.050ND

Sample ID: 100827-015A-DUP

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99435

SeqNo: 1540303

DUPSampType: TestCode: 6010_ST

WET

Chromium 201.0 0.2383 00.239

Lead 201.0 0.2969 00.283

Sample ID: 100827-015A-MS

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99435

SeqNo: 1540304

MSSampType: TestCode: 6010_ST

WET

Chromium 2.500 84.2 75 1201.0 0.23832.343

Lead 2.500 87.8 71 1181.0 0.29692.492

Sample ID: 100827-015A-MSD

Batch ID: 48678 TestNo: WET/ EPA 60 Analysis Date: 9/12/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 99435

SeqNo: 1540305

MSDSampType: TestCode: 6010_ST

WET

Chromium 2.500 82.6 75 120 201.0 0.2383 2.343 1.732.303

Lead 2.500 85.7 71 118 201.0 0.2969 2.492 2.122.439

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 100846
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_TC

Sample ID: MB-48655A

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99387

SeqNo: 1538772

MBLKSampType: TestCode: 6010_TC

EPA3010A

Chromium 0.050ND

Lead 0.0500.013

Sample ID: MB-48631A TCLP

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 99387

SeqNo: 1538773

MBLKSampType: TestCode: 6010_TC

EPA3010A

Chromium 0.0500.002

Lead 0.050ND

Sample ID: LCS-48655

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 99387

SeqNo: 1538774

LCSSampType: TestCode: 6010_TC

EPA3010A

Chromium 1.000 105 85 1150.050 01.049

Lead 1.000 103 85 1150.050 0.013311.044

Sample ID: 100846-009ADUP

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: #38-605S to 405 Sou

RunNo: 99387

SeqNo: 1538784

DUPSampType: TestCode: 6010_TC

EPA3010A

Chromium 200.25 0.02243 00.043

Lead 200.25 0.08202 00.140

Sample ID: 100846-010AMS

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: #39-405N to 605 Nor

RunNo: 99387

SeqNo: 1538786

MSSampType: TestCode: 6010_TC

EPA3010A

Chromium 12.50 99.8 75 1200.25 0.116712.587

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: WEST COUNTY CONNECTORS, 151396

CLIENT: TRC

Work Order: 100846
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_TC

Sample ID: 100846-010AMS

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: #39-405N to 605 Nor

RunNo: 99387

SeqNo: 1538786

MSSampType: TestCode: 6010_TC

EPA3010A

Lead 12.50 99.2 71 1180.25 2.78715.191

Sample ID: 100846-010AMSD

Batch ID: 48655 TestNo: EPA 1311/ 60 Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: #39-405N to 605 Nor

RunNo: 99387

SeqNo: 1538787

MSDSampType: TestCode: 6010_TC

EPA3010A

Chromium 12.50 102 75 120 200.25 0.1167 12.59 2.4112.894

Lead 12.50 101 71 118 200.25 2.787 15.19 1.3515.397

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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CHAIN OF CUSTODY RECORD Paae /page/of 

Advanced Teclznology 
Laboratories - 3275 Walnut Avenue CA OveiN 0 2. HEADSPACE (VOA) Y 0' 'h 5. # O F  SPLS MATCH COC Y Jfj N 

I Signal Hill, CA 90755 Logged By: A/' Date: FedEx 6 

Sample :$2.00 / sample /mo (after 45 days) 

if samples received after 3 PM H=HCI N=HNO, S=H,SO, C=4OC 



David Lennon 
TRC 
2 1 Technology Dr. 

Irvine, CA 926 18 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

CSDLAC No.: 10196 

Workorder No. : 1 00 8 63 

RE: Caltrans West County Connectors 

Attention: David Lennon 

Enclosed are the results for sarnple(s) received on September 08, 2008 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~ a b o r a h r ~  Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100863

DF

Advanced Technology Laboratories Date: 9/12/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/8/2008 1:00:00 AM

LEAD BY ICP
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

B-230-S @ 0.0-0.5 9/8/2008 9/11/2008mg/Kg28 48763 1100863-001A 0.11 5.0

B-231-S @ 0.0-0.5 9/8/2008 9/11/2008mg/Kg9.4 48763 1100863-002A 0.11 5.0

B-232-S @ 0.0-0.5 9/8/2008 9/11/2008mg/Kg24 48763 1100863-003A 0.11 5.0

B-233-S @ 0.0-0.5 9/8/2008 9/11/2008mg/Kg8.7 48763 1100863-004A 0.11 5.0

B-226-S @ 0.0-0.5 9/8/2008 9/11/2008mg/Kg35 48763 1100863-005A 0.11 5.0

B-226-S @ 1.0-1.5 9/8/2008 9/11/2008mg/Kg39 48763 1100863-006A 0.11 5.0

B-226-S @ 2.0-2.5 9/8/2008 9/11/2008mg/KgND 48763 1100863-007A 0.11 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors

Laboratory Results Date DateUnits

CLIENT: TRC Lab Order: 100863

DF

Advanced Technology Laboratories Date: 9/12/2008

Client Sample
ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Water

Date Received 9/8/2008 1:00:00 AM

LEAD BY ICP
EPA 6010B

Analyst: LKN

MDLQC Batch

ANALYTICAL RESULTS

PQL Qual

ER-10 9/8/2008 9/11/2008mg/LND 48682 1100863-008A 0.0046 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

12-Sep-08Date:Advanced Technology Laboratories

Project: Caltrans West County Connectors

CLIENT: TRC

Work Order: 100863
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-48763A

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99428

SeqNo: 1539515

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.0ND

Sample ID: LCS-48763

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 99428

SeqNo: 1539516

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 108 80 1205.0 0271.236

Sample ID: 100827-045A-DUP

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99428

SeqNo: 1539527

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.997 04.341

Sample ID: 100827-045A-MS

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 99428

SeqNo: 1539528

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 69.1 45 1105.0 2.997175.626

Sample ID: MB-48763B

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 99428

SeqNo: 1539529

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.909

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors

CLIENT: TRC

Work Order: 100863
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: 100863-007A-DUP

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-226-S @ 2.0-2.5

RunNo: 99428

SeqNo: 1539538

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 3.688 03.520

Sample ID: 100863-007A-MS

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-226-S @ 2.0-2.5

RunNo: 99428

SeqNo: 1539539

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 63.5 45 1105.0 3.688162.504

Sample ID: 100863-007A-MSD

Batch ID: 48763 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/11/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-226-S @ 2.0-2.5

RunNo: 99428

SeqNo: 1539540

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 66.0 45 110 205.0 3.688 162.5 3.79168.781

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: Caltrans West County Connectors

CLIENT: TRC

Work Order: 100863
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WPB

Sample ID: MB-48682

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 99367

SeqNo: 1538402

MBLKSampType: TestCode: 6010_WPB

EPA 3010A

Lead 0.25ND

Sample ID: LCS-48682

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 99367

SeqNo: 1538403

LCSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 1.000 103 85 1150.25 01.029

Sample ID: 100863-008A-DUP

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ER-10

RunNo: 99367

SeqNo: 1538407

DUPSampType: TestCode: 6010_WPB

EPA 3010A

Lead 200.25 0 0ND

Sample ID: 100863-008A-MS

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ER-10

RunNo: 99367

SeqNo: 1538408

MSSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 99.8 71 1180.25 02.495

Sample ID: 100863-008A-MSD

Batch ID: 48682 TestNo: EPA 6010B Analysis Date: 9/11/2008

Prep Date: 9/9/2008

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ER-10

RunNo: 99367

SeqNo: 1538409

MSDSampType: TestCode: 6010_WPB

EPA 3010A

Lead 2.500 100 71 118 200.25 0 2.495 0.2782.502

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out Calculations are based on raw values
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APPENDIX E 

PHOTOGRAPHS 



Caltrans ADL Study 
West County Connectors Project 

- 

Photo 1 : Sampling with direct-push rig along southbound 1-405 shoulder. 

Photo 2: Traffic control setup along Valley View St. exit ramp. 



Caltrans ADL Study 
West County Connectors Project 

Photo 4: Sampling with hand auger at location B-163N (1-405 Northbound shoulder). 



Caltrans ADL Study 
West County Connectors Project 

Photo 6: View of northbound 1-405 shoulder. 



APPENDIX F 

NON HAZARDOUS WASTE MANIFEST 





LEAD BASED PAINT INSPECTION PORT 
EWAY STRIPING 

West County Connectors Project 
Orange County, California 

Submitted to 

California Department of Transportation 
District 12 

3337 Michelson Drive, Suite 380 
Irvine, California 926 12 

TRC Project No. 151396 

March 30,2009 

Prepared by 

TRC 
2 1 Technology Drive 

Irvine, California 926 18 
Telephone 949-727-9336 
Facsimile 949-727-7399 

Sam Seneviratne 
California Dept. of Public Health 
Lead Related Construction 
Inspector/Assessor (No. 9658) 

David Lennon 
Senior Project Manager 



SECTION 

EXECUTIVE SUMMARY 

1.0 INTRODUCTION 
Project Description 
Background 
Scope of Work 

2.0 PRE-FIELD ACTIVITIES 
Pre-Field Work Activities 
Traffic Control 

TABLE OF CONTENTS 

3.0 FIELD ACTIVITIES 
Lead Based Paint Sampling 
Sampling Procedures 

4.0 FIELD ANALYSIS 
XRF Analysis for Lead Based Paint 
XRF Instrument Calibration 
Interpretation of XRF Results 

5.0 FINDINGS 

6.0 CONCLUSIONS 

7.0 RECOMMENDATIONS 

8.0 REFERENCES 

PAGE 

ES-1 

1 

LIST OF TABLES 

1 Summary of Lead Based Paint Stripe and Marking Locations 
2 Summary of Lead Based Paint Utilizing XRF Testing 
3 Summary of Lead Based Paint Utilizing Paint Chip Sample Laboratory Analysis 

LIST OF FIGURES 

1 Vicinity Map 
2 1-4051605 and SR-22 West County Connectors Project Limits 
3 to 32 XRF Test Location Maps 

March 30 2009 



TABLE OF CONTENTS 
(Continued) 

LIST OF APPENDICES 

A .  Lead Based Paint XRF Test Data Sheets, Lead Chip Bulk Sampling Data Sheets 
B XU! Performance Characteristic Sheets for Niton XLp 300, XLt 898AD, & R.MD 

LPA- 1 B 
C XRF Leak Testing Verification for Niton XLp 300 - Serial #8423, XLt 898AD - Serial 

#17361, & RMD LPA-1B Serial #lo38 
D Bulk Paint Chip Laboratory Analytical Results 
E Consultant Certifications 
F Lead Based Paint Waste.Management Plan 

March 30,2009 



On behalf of the Orange County Transportation Authority (OCTA), TRC conducted testing for 

lead based paint (LBP) on freeway and bridge striping along an approximately 4-mile section of 

State Route 22 (SR-22), Interstate 405 (I-405), and Interstate 605 (1-605) as part of the West 

County Connectors Project in Orange County, California. The project will link high occupancy 

vehicle (HOV) lanes/carpool lanes on the San Diego Freeway (1-405) with those on the Garden 

Grove Freeway (SR-22) and San Gabriel Freeway (1-605) to create a seamless HOV connection 

amongst the three freeways. A site vicinity map is presented in Figure 1 and the project limits 

are presented in Figure 2. 

TRC performed testing, assessment, and quantification for LBP on heeway striping on June 5, 

2008. Additional testing was conducted on striping on overpass bridges and freeway lanes on 

August 18, September 4 and 25, 2008, and March 19, 2009. The test locations were selected on 

freeway and bridge striping at approximately 1,000-foot intervals on the right shoulder, carpool 

lane and center median striping. Random testing of other markings that may be impacted by the 

proposed HOV lane construction was also conducted. 

The LBP testing was conducted by Sam Seneviratne, a State of California Department of Public 

Health, Lead Related Construction Inspector/Risk Assessor and Project Monitor (# 9658) and 

Erik Paquette a State of California Department of Public Health, Lead Related Construction 

Inspector/Risk Assessor (# 14356) on June 5, August 18, September 4 and 25, 2008, and March 

19, 2009. The lead testing was performed using portable X-ray Fluorescence (XRF) Lead 

Analyzers, Niton Model XLp 300A, XLt 898AD and RMD LPA-1B and by collection of paint 

chip bulk samples that were analyzed at offsite laboratory. The XRF analyzers were checked 

for calibration prior to and after the conclusion of testing. The LBP assessment activities were 

performed in general conformance with the United States Department of Housing and Urban 

Development's (HUD's) guidance document, "Guidelines for the Evaluation and Control of 

Lead-Based Paint Hazards in Housing," 1997 Revision. 

Bulk paint chip sampling and laboratory analysis was conducted to confirm the presence of LBP 

on selected freeway striping and markings. The laboratory analysis provided additional data for 

LBP locations and for waste disposal classification of the removed paint. The bulk paint chip 

sampling and laboratory analysis was performed through paint chip sampling in accordance with 

HUDYs guidance document, "Guidelines for the Evaluation and Control of Lead-Based Paint 

Hazards in Housing," 1997 Revision. This testing was conducted to determine waste disposal 

March 30,2009 ES-I 



options that would comply with the California Department of Toxic Substances Control (DTSC) 

disposal requirements for hazardous waste analysis and disposal. 

Federal EPA and California DHS regulations define LBP as any surface coating that contains 

lead at or above 1.0 milligrams per square centimeter (mg/cm2) or 0.5% by weight. Therefore, 

paint and coatings that tested at or above 1.0 mg/cm2 or 0.5% for lead andor paint chip analysis 

data that exceeded the hazardous waste classification threshold concentrations for lead or 

chromium have been identified as lead andor chromium-containing materials in this report. 

During the August 18, September 4, September 25,2008, and March 19,2009 sampling events, 

TRC obtained bulk paint samples in order to further identify lead and chromium containing paint 

markings and to classify the paint for waste disposal. Sixty-one (61) bulk samples were analyzed 

using method EPA 3050B for Total Threshold Limit Concentration (TTLC) for lead and forty- 

eight (48) samples were analyzed for chromium. Fifty-three (53) samples were analyzed using 

method EPA 60 10B and EPA 1 3 1 1/60 10B for both Soluble Threshold Limit Concentration 

(STLC) and Toxicity Characteristic Leaching Procedure (TCLP) for lead and forty-six (46) were 

analyzed for chromium. The analyses provided data on the location of LBP for removal and 

information for classification of the waste paint according to DTSC hazardous waste disposal 

guidelines. 

FINDINGS OF LEAD BASED PAINT CONTAINING STRIPING 
LBP was detected on striping and markings on the freeway and overpass bridges. The LBP 

striping and locations are presented in the table below. Lead was detected in the following 

locations at concentrations exceeding the Federal and State of California lead in paint 

concentration limits of 1.0 mg/cm2 by area and/or paint chip analysis data that exceeded the 

hazardous waste classification threshold concentrations for lead or chromium. The locations 

where XRF test results indicated the paint contains regulated concentrations of lead were also 

tested by obtaining paint chip samples that were submitted to a laboratory to be analyzed for 

STLC and TCLP analysis. The analytical testing indicates that the waste paint should be 

classified as a Non-RCRA hazardous waste (California Regulated). 
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TABLE 1 
SUMMARY OF LEAD BASED PAINT STIUPE AND MARKING LOCATIONS 

TTLC Lead, 
Lab Analysis Test Location@) 

Sample # 

Approx. 
Quantity 

(feet) 

50,511 
100846-0101 
100537-001 

Lead 
280 

Chromium 
65 

Inner (left side) Stripe-1-405 Lead 
Northbound Connector to 4,200 

Yellow 4.3,4.8 
1-605 Northbound Chromium 

1,300 

64,65, 66,67, 154, 
1561 
101314-0041 
100537-003 

Lead Lead 
8.3 0.94 

Chromium Chromium 
11.0 ND 

Inner (left side) Stripe-1-605 
Southbound Connector 

Yellow 
to 1-405 southbound 

1 Median Stripe-Seal Beach Blvd I I I Lead I Westbound 
Lead 

13 
Chromium 

14 

Lead 
82.0 

Chromium 

13,000 1 Yellow 1 1.5, 1.6 1 
Chromium 

Lead 
0.74 

Chromium 
ND 

Lead 
3.5 

Chromium 

I Median Stripe-Seal Beach Blvd I 1 I Lead 

130 0.75 

Eastbound I Yellow 1 2.8, 1.7 I 22: 
Median Stripe-Valley View I I Lead 

Chromium 

Chromium 
16.0 

Lead 
ND 

. Chromium 
ND 

Lead 
0.32 ' 

Chromium 
ND 

Street Westbound 
Yellow 

2,800 
0.4 1 chromium 

Median Stripe-Valley View Lead 
3,600 

Chromium 
940 

Street Eastbound 
Yellow 

Median Stripe-Valley View 
Street Eastbound Black 

Lead 
5 1 

1451 I Shoulder Stripe-Willow Onramp I I I Lead 
Eastbound to 1-605 Northbound 28,000 1 Yellow 1 5.6 1 w) 

I Shoulder Stripe-Willow Onramp I I I Lead 
Eastbound to 1-605 South 12,000 1 Yellow 1 2.4 1 

(XRF)  

Lead 
ND 

Chromium 
ND 

I Bike Lane stripe Seal Beach East I I I Lead 

Lead 
ND 

Chromium 
ND 

Side Westbound Lead 
ND 

3,900 
Chromium 

Lead 
ND 
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1.0 INTRODUCTION 

PROJECT DESCRIPTION 
On behalf of the Orange County Transportation Authority (OCTA), TRC conducted testing for 

lead based paint (LBP) on freeway and bridge striping along an approximately 4-mile section of 

State Route 22 (SR-22), Interstate 405 (I-405), and Interstate 605 (1-605) as part of the West 

County Connectors Project in Orange County, California. The project will link high occupancy 

vehicle (HOV) lanes/carpool lanes on the San Diego Freeway (1-405) with those on the Garden 

Grove Freeway (SR-22) and San Gabriel Freeway (1-605) to create a seamless HOV connection 

amongst the three freeways. 

TRC performed testing, assessment, and quantification for LBP in freeway and overpass bridge 

striping on June 5, August 18, September 4, September 25,2008, and March 19, 2009. The test 

locations were selected on freeway and bridge striping at approximately 1,000-foot intervals on 

the right shoulder, carpool lane and center median striping. Random testing of other markings 

that may be impacted by the proposed HOV lane construction was also conducted. The LBP 

testing was conducted by Sam Seneviratne, a State of California Department of Public Health 

Certified Lead-Related Construction Inspector/Assessor/Project Monitor and Erik Paquette, a 

State of California Department of Public Health Certified Lead-Related Construction 

Inspector/Assessor. Copies of relevant training certificates and state licenses (where applicable) 

are presented in the appendices section of the report. 

BACKGROUND 
The LBP testing was conducted to investigate potential LBP used in lane striping on the freeway 

and bridges as well as other roadway markings that may be disturbed during the addition of the 

proposed high occupancy vehicle (HOV) lane in each direction between SR 22, 1-405 and the 

1-605 freeways. The LBP testing was performed in accordance with industry standards for paint 

testing and as per the work plan submitted to the California Department of Transportation 

(Caltrans), District 12,.dated March 12,2008. 
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The subject area spans the I-405,I-605, and SR-22 for approximately 4 miles. The linits of the 

subject area are as follows: 

o Postmile - 3.0 (ORA) to 1.0 (LA) 
o 1-405 to Katella Avenue Interchange (IC) 

0 SR-22 
o Postmile-0.4t02.0 / 

o Valley View Street IC to 1-405 

Sampling was conducted on lane striping and markings on the right shoulder and center median 

of the roadway sections of the freeways, including exit and entry ramps to the freeways in the 

area of the interchange that may be impacted by the construction activities. Random testing of 

other markings that may be impacted by the proposed HOV lane construction was also 

conducted 

SCOPE OF WORK 
The scope of work included the testing of representative samples and physical assessment of 

paint and coatings used for the freeway lane striping and other markings. The LBP testing was 

performed using Niton XLp 300A, XLt 898AD, & RMD LPA-1B X-ray fluorescence (XRF) 

Spectrum Analyzer Lead Detectors and by collection of paint chip bulk samples that were 

analyzed at an offsite laboratory. The XRF determined the lead concentrations in the paint using 

a non-destructive process and displayed the results in milligrams per square centimeter (mg/cm2). 

The XRF analyzers used for this sampling do not have an inconclusive range and therefore did 

not require a paint chip sample be collected for laboratory analysis to verify the results. 

During the August 18, September 4, September 25,2008, and March 19, 2009 sampling events, 

TRC obtained bulk paint samples in order to firrther identify lead and chromium containing paint 

markings and to classify the paint for waste disposal. Sixty-one (61) bulk samples were analyzed 

using method EPA 3050B for Total Threshold Limit Concentration (TTLC) for lead and forty- 

eight (48) samples were analyzed for chromium. Fifty-three (53) samples were analyzed using 

method EPA 60 10B and EPA 13 1 1/60 10B for both Soluble Threshold Limit Concentration 

(STLC) and Toxicity Characteristic Leaching Procedure (TCLP) for lead and forty-six (46) 
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samples were analyzed for chromium. The analyses provided data on the location of LBP for 

removal and information for classification of the waste paint according to DTSC hazardous 

waste disposal guidelines. The test locations were selected according to distinguishable colors of 

the striping and applications (i.e., stripe, cross stripe, symbol, etc.) and at approximately 1,000- 

foot intervals. 
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2.0 PRE-FIELD ACTIVITIES 

PRE-FIELD WORK ACTIVITIES 
TRC obtained encroachment permit numbers 1207-NSV-0957 and 1207-NDP-0971 from the 

Caltrans Permit Unit prior to starting field activities as described in the scope of work on the West 

County Connectors Project. The Aerially Deposited Lead and Lead Based Paint Striping 

Assessment Work Plan dated March 12, 2008 for the West County Connectors Project was 

provided to Caltrans District 12, Design Oversight Team for approval. 

Prior to each of the sampling events, TRC conducted a pre-sampling tailgate safety meeting with 

the TRC personnel conducting the lead based paint (LBP) testing activities, the personnel 

providing the traffic control activities, and four officers from the California Highway Patrol 

(CHP), Westminster Station. Hazards associated with vehicle traffic and health hazards from 

LBP were reviewed at the safety meeting. A site-specific health and safety plan was prepared 

for the Aerially Deposited Lead (ADL) and LBP assessment activities and was used at the site to 

review the health and safety hazards of the sampling activity. 

TRAFFIC CONTROL 
During the LBP testing activities, traffic control was provided by United Traffic Control service 

as well as CHP officers. The traffic control vehicles and the CHP ensured the safety of the 

sampling team and alerted freeway traffic of the sampling work. Two traffic control trucks with 

flashing lights and warning signs were positioned behind the TRC crew during the testing 

activities while four CHP patrol cars were utilized during the LBP testing. LBP testing was 

conducted from 10:30 PM to approximately 2:30 AM on June 5-6, September 25-26, 2008, and 

March 19-20,2009. The August 18 and September 4,2008 sampling events on overpass bridges 

occurred during daytime hours. Caltrans limited the moving lane closure activities to the HOV 

lane and right shoulder lane. Testing of the center lane lines was not allowed, because the 

activities would have been unsafe with a moving lane closure and would have significantly 

disrupted traffic. 
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3.0 FIELD ACTIVITIES 

LEAD BASED PAINT SAMPLING 
In the West County Connectors Project limits, TRC sampled striping and lane markings 

approximately every 1,000 feet. Based on the study area limits, including field calibration of the 

testing instruments, two hundred and fourteen (214) LBP test locations were analyzed using the 

Niton or RMD, XRF Spectrum Analyzer Lead Detectors and/or bulk paint chip samples were 

collected for laboratory analysis (Figures 3 to 32). Representative locations of suspect LBP 

striping locations were randomly tested within the project limits. The striping along the right 

shoulder, carpool lane and the center median were tested. 

SAMPLING PROCEDURES 
Representative locations/surfaces of lane striping were selected for XRF testing or bulk paint 

chip sample collection. Homogenous material determinations were assessed based on the 

following criteria: 

Similar physical characteristics (same color and texture, etc.); and 
0 Material function (shoulder striping, HOV lane striping, etc.). 

X-Ray Fluorescence Analyzer Testing 
LBP testing was performed by a California Department of Health Services (DHS) Certified Lead 

Inspector using a modified protocol based on HIJD guidelines and State of California 

regulations. The XRF instrument was placed against the suspected striping paint and activated 

for approximately 3 to 60 seconds. Photographs of the sampling procedure are included in 

Appendix E. This XRF instrument displayed the LBP results on the instrument screen as 

mg/cm2. While the XRF testing was conducted, selected testing positions were surveyed with a 

hand-held global positioning system (GPS) (Table 2) and all testing locations were identified by 

freeway landmarks. 

The following data was recorded on the LBP XRF Testing Data Sheet (Appendix A): 

Unique sample number 
Substrate 
Component tested 
Color 
Description of sample location/GPS coordinates 
Paint condition 
XRF reading 
Positive or negative for LBP 
Approximate quantity of LBP 
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Paint Chip Sampling 
A bulk paint chip sample is taken by using a sharp knife, chisel, or equivalent to cut a section of 

paint at least one-inch square, and remove it from the substrate with as little substrate material as 

possible. The paint chip is then placed into a sample container and labeled as to location. The 

sample(s) are then shipped under the chain-of-custody protocol to a laboratory where it is 

analyzed by an approved analytical method. 

The laboratory analysis of the paint chip samples were performed by Advanced Technology 

Laboratories in Signal Hill, California. Advanced Technology Laboratories have the following 

laboratory accreditations: ELAP No.: 1838, NELAP No.: 021 07CA and CSDLAC No.: 10196. 

While the bulk paint chip sampling was conducted, selected testing positions were surveyed with 

a hand-held global positioning system (GPS) (Table 2) and all testing locations were identified 

by freeway landmarks. 

The following data was recorded on the Lead Paint Bulk Sampling Data Sheet (Appendix A): 

Unique sample number 
Substrate 

a Component tested 
a Color 
a Description of sample 1ocatiodGPS coordinates 
e Paint condition 
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4.0 FIELD ANALYSIS 

XRF ANALYSIS FOR LEAD BASED PAINT 
The XLp 300 XRF uses a 40 rnilicurie Cadmium 109 sealed radioactive source which has a half 

life of 18 months. The RMD LpA-1 XRF uses a 12 rnilicurie Cobalt 57 sealed radioactive 

source. The XRF measures the L & K electron shell energy released by the excited atoms of the 

test material such as the painted andlor coated surface to calculate the concentrations of 

elemental lead (Pb) on the surface coating down to the substrate. The Niton XLp 300 and the 

RMD LpA-1 XRF machines do not have an inconclusive range such as the older generation XRF 

machines. Analysis of the paint coating is accomplished by placing the instrument detector 

against the painted surface and activating the XRF by pulling the instrument trigger. The 

instrument will cycle for approximately 3-60 seconds and then display the lead reading on the 

instrument display screen. 

XJ3F INSTRUMENT CALIBRATION CHECK 
The XRF instrument is checked for calibration each work day prior to and at the conclusion of 

testing. A paint standard with a known concentration of lead is tested by the instrument for three 

consecutive tests. The instrument results are reviewed to ensure that the results are correct for 

the standard tested. The calibration results are recorded on the LBP XRF Testing Data Sheet 

prior to the start and upon completion of the sampling. 

INTERPRETATION OF XRF RESULTS 
The XRF lead analyzer has a detection range of 0.01 to 50.0 mg/cm2 of lead. LBP testing 

utilizing a XRF instrument can quantify lead concentrations of painted or coated surfaces and 

building components. Federal and California DPH regulations define LBP as any surface 

coating that contains lead at or above 1.0 milligrams per square centimeter (mg/ cm2). This LBP 

in striping assessment identifies any paint that tested at or above 1.0 mg/cm2 as positive for LBP 

and components in this report. A result of 1.0 mg/cm2 is approximately equivalent to 5,000 ppm 

or 0.5% by weight. 
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LEAD WASTE CHARACTERIZATION AND DISPOSAL 
In order to determine whether the LBP wastes should be classified as non-hazardous solid or 

hazardous waste the waste generator must meet State of California requirements according to 

California Code of Regulations, Section 66261 and conduct both STLC and TCLP analysis of 

the paint for waste characterization prior to the disposal of LBP waste. If any of these samples 

contain lead or chromium at or above the TTLC, STLC, and/or the TCLP limits, the waste would 

be disposed of as hazardous waste. 

The paint waste analysis was compared to the following hazardous waste limits found in the 

California Code of Regulations: 

Lead 

Chromium andlor Chromium (111) Compounds 

TTLC STLC 
( m f l g )  (mg/L) 

TCLP 
(ma) 

Paint striping with a TTLC and/or a STLC for lead and/or chromium exceeding the regulatory 

limit would be classified as a non-RCRA hazardous waste (a positive XRF reading corresponds 

to a lead concentration of approximately 5,000 ppm). Paint striping with a lead and/or chromium 

TCLP concentration of 5.0 mgIL or greater would be classified as a RCRA DO08 (lead) or DO07 

(chromium) toxicity characteristic hazardous waste. The waste generator must consider the 

proper waste classification when selecting potential disposal options for the waste. In addition, 

the proper segregation of waste materials and representative characterization sample analysis of 

the actual waste generated during the the striping removal should be utilized when determining 

the final disposal options for the waste paint. 
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5.0 FINDINGS 

Federal and California DHS regulations define LBP as any surface coating that contains lead at 

or above 1.0 milligrams per square centimeter (mglcm2). Therefore, freeway or bridge striping 

paint that tested at or above 1.0 mglcm2 for lead when tested utilizing the XRF andor paint chip 

analysis data that exceeded the hazardous waste classification threshold concentrations for lead 

or chromium has been identified as lead andlor chromiurn-containing materials in this report. 

The results of the TTLC, STLC, and TCLP analysis of the bulk samples indicate that the waste 

paint should be classified as a non-RCRA Hazardous waste, since none of the TCLP results were 

equal to or exceeded 5.0 rnglL. 

The XRF test results that were found to be positive are presented in Table 2. All XRF testing 

conducted for the West County Connectors Project is tabulated in the appendices of this report. 

The bulk paint chip sampling and laboratory results are presented in Table 3 with the laboratory 

analytical results from Advanced Technology Laboratories provided in Appendix D. Visual 

assessment of the condition of the LBP striping was observed to be in fair condition. 
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6.0 CONCLUSIONS 

Lead and/or chromium containing paint in concentrations above the Federal and State regulated 

concentrations was found in the painted striping that is scheduled for removal during 

construction. LBP was found in conditions ranging from intact (good) to fair. LBP must be 

abated by a licensed lead abatement contractor using California-certified workers and 

supervisors, and must be done according to State of California lead abatement regulations. The 

improper removal of the lead containing paint will expose workers to airborne lead dust as well 

as contarninate the surrounding environment. 

The lead containing paint must be removed prior to construction activities that would disturb the 

lead containing paint by lead trained personnel in accordance with all applicable federal, state, 

and local regulations. These requirements include, but are not limited to, the following: 

Exposure Assessments; Methods of Compliance including work practices, administrative, and 

engineering controls; Respiratory Protection; Protective Clothing and Equipment; Housekeeping; 

Hygiene Facilities; Medical Surveillance; and Employee Information and Training. The waste 

materials generated must be segregated accordingly and should be subjected to waste 

characterization testing and disposed of according to California Code of Regulations, Title 8 

Section 1532.1. 

The content presented in this report is based on data collected during the site assessment and 

XRI; testing, review of pertinent regulations, requirements, guidelines and commonly followed 

industry standards, and information provided by Caltrans, District 12, their clients, agents, and 

representatives. 

The work has been conducted in an objective and unbiased manner and in accordance with 

generally accepted professional practice for this type of work. TRC believes the test data to be 

accurate and relevant, but cannot accept responsibility for the accuracy or completeness of 

available documentation or possible withholding of information of other parties. 

This LBP assessment report is designed to aid the owner, architect, construction manager, 

general contractor, and LBP abatement contractor in identifying andlor locating LBP identified 

in this report. This report is not intended for, and may not be utilized as a bidding document or 

as an abatement specification document. 
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7.0 RECOMMENDATIONS 

LBP must be abated by a licensed lead abatement contractor using California-certified workers 

and supervisors, and must be done according to State of California lead abatement regulations 

prior to any construction activities. The improper removal of the lead containing paint will 

expose workers to airborne lead dust as well as contaminate the surrounding environment. 

Unacceptable lead removal methods include but not limited to: 

1) Open flame burning or torching (includes propane-flueled heat grids); 

2) Machine sanding or grinding without a local HEPA vacuum exhaust attachment; 

3) Uncontained hydro blasting or high pressure washing; 

4) Abrasive blasting or sandblasting without a local HEPA vacuum exhaust tool; 

5) Dry-scraping unless: 

a) Performed in conjunction with heat gun or around electrical outlets 
b) LBP area is less than or equal to 2 square feet on interior surfaces 
c) LBP area is less than or equal to 20 square feet on exterior surfaces 

6) Heat guns operating above 1 100°F; and 

7) Methylene chloride chemical paint removers. 

The California Occupational Safety and Health Administration (CaVOSHA) Lead in 

Construction Standard states that "negative" readings i.e., those below the IKUDEPA definition 

of what constitutes LBP (1.0 mg/cm2), "DO NOT" relieve contractors from performing exposure 

assessments (personal exposure monitoring) on their employees per the OSHA Lead Standard, 

and should not be interpreted as lead is not present. Although a reading may indicate "negative" 

result or lead concentration, concentrations of airborne lead may still exceed the CaVOSHA 

Action Level or the CallOSHA Permissible Exposure Limit (PEL) depending on the work 

activity. 

Lead and chromium containing waste must be disposed of in accordance with all applicable 

federal, state, county, local government regulations and guidelines. It is the sole responsibility of 

the Contractor performing the work to assure compliance with all laws and regulations relating to 

the disposal. A LBP waste management plan is provided in Appendix F. 

The requirements of the Resource Conservation and Recovery Act as' well as the California Code 

of Regulations requirements should be followed by the contractor. Waste materials should be 
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segregated into separate waste streams (i.e., paint chips, personal protective equipment, plastic, 

etc.) and placed into labeled leak-tight containers. Wastewater from the washing facilities 

should be captured, filtered, and prior to disposal into the sanitary sewer system, sampled for 

lead content. 

Random samples of each waste stream should be collected and analyzed for TTLC, STLC, and 

TCLP analysis at a State of California certified laboratory to determine the final disposition of 

the waste materials, in accordance with the LBP waste management plan provided in 

Appendix F. All wastes should be disposed of in accordance with applicable federal, state, and 

local regulations. 
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TABLE 2 

S-Y OF LEAD BASED PAINT IJTLIZING XRF TESTING 

The TTLC result for this test location was 3,900 mglkg. 

Approx. 
Quantity 

2,490 feet 

4,600 feet 

1,250 feet 

600 feet 

1,160 feet 

1,080 feet 

1,080 feet 

2,400 feet 

2,100 feet 

1,250 feet 

XRF# 
XRF Lead 
(mg/cm2) Test Location(s) 

4.3,4.8 

7.2, 6.6, 
3.2,2.6, 
12.2,3.0 

1.5, 1.6 

2.8, 1.7 

0.4 

1 .O 

0.2 

5.6 

2.4 

o(l) 

Color 

50,51 

64,652 66,67, 154, 
156 

81,118 

92, 121 

126 

127 

128 

145 

167 
- 

83,119 

Inner (left side) Stripe-1-405 Northbound 
Connector to 
1-605 Northbound 

Inner (left side) Stripe-1-605 Southbound 
Connector 
to 1-405 Southbound 

Median Stripe-Seal Beach Blvd 
Westbound 

Median Stripe-Seal Beach Blvd 
Eastbound 

Median Stripe-Valley View 
Street Westbound 

Median Stripe-Valley View 
Street Eastbound 

Median Stripe-Valley View 
Street Eastbound 

Shoulder Stripe-Willow Onramp Eastbound to 
1-605 Northbound 

Shoulder Stripe-Willow Onramp Eastbound to 
1-605 South 

Bike Lane stripe Seal Beach 
East Side Westbound 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Black 

Yellow 

White 



TABLE 3 

SUMMARY OF LEAD BASED PAINT UTLIZING PAINT CHIP S M L E  
LABORATORY ANALYSIS 

XRF #/ 
Lab Analysis 

Sample # 

50,511 
100846-0101 
100537-00 1 

64, 65, 66,67, 154, 
1561 
10 13 14-0041 
100537-003 

81, 1181 
100846-0011 
100537-005 

92, 1211 
100846-0041 
100537-008 

1261 
100846-0061 
100537-016 

1271 
100846-0081 
100537-019 

1281 
100846-0071 
100537-020 

1451 
101314-003 

1671 
101314-008 

83, 1191 
100537-0071 
100846-003 

Test Location@) 

Inner (lefi side) Stripe-1-405 
Northbound Connector to 
1-605 Northbound 

Inner (left side) Stripe-1-605 
Southbound Connector 
to 1-405 Southbound 

Median Stripe-Seal Beach Blvd 
Westbound 

Median Stripe-Seal Beach Blvd 
Eastbound 

Median Stripe-Valley View 
Street Westbound 

Median Stripe-Valley View 
Street Eastbound 

Median Stripe-Valley View 
Street Eastbound 

Shoulder Stripe-Willow Onramp 
Eastbound to 1-605 Northbound 

Shoulder Stripe-Willow Onramp 
Eastbound to 1-605 South 

Bike Lane stripe Seal Beach East 
Side Westbound 

Color 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Yellow 

Black 

Yellow 

Yellow 

White 

TTLC 

Chromium 
(mgmz) 

Lead 
4,200 

Chromium 
1,300 

Lead 
280 

Chromium 
65 

Lead 
13,000 

Chromium 
3,100 

Lead 
120,000 

Chromium 
28,000 

Lead 
2,800 

Chromium 
73 0 

Lead 
3,600 

Chromium 
940 

Lead 
5 1 

Lead 
28,000 
( m )  

Lead 
12,000 
( m )  

Lead 
3,900 

Chromium 
ND 

STLC Leadl 
Chromium 

OW&) 

Lead 
7.6 

Chromium 
17 

Lead 
8.3 

Chromium 
11.0 

Lead 
13 

Chromium 
14 

Lead 
82.0 

Chromium 
130 

Lead 
5.0 

Chromium 
6.4 

Lead 
16.0 

Chromium 
16.0 

Lead 
110 

Lead 
8.0 

Chromium 
12.0 

Lead 
ND 

Chromium 
ND 

Lead 
ND 

TCLP Chromium Lead/ 
(WdJ-4 

Lead 
2.8 

Chromium 
ND 

Lead 
0.94 

Chromium 
ND 

Lead 
0.74 

Chromium 
ND 

Lead 
3.5 

Chromium 
0.75 

Lead 
ND 

Chromium 
ND 

Lead 
0.32 

Chromium 
ND 

Lead 
ND 

Lead 
1.2 

Chromium 
ND 

Lead 
ND 

Chromium 
ND 

Lead 
ND 

Appror, 
Quantity 

(feet) 

2,490 

4,600 

1,250 

600 

1,160 

1,080 

1,080 

2,400 

2,100 

1,250 
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Concentrot ron 

#xX = XRF Sample Number 

1 1 1 1 = Lead Based paint St r ip ing 

SCALE: 1 "=loo' 

0 

USERNAME => smon ivong 
DGN FILE => .\stripe-ADL\STRP-ADL-031 .dgn .. 





APPENDIX A 

LEAD BASED PAINT X R F  TEST DATA SHEETS, LEAD CHIP BULK 
SAMPLING DATA SHEETS 



Lead-Based Paint (LBP) XRl? Testing Data Sheet 

Project Name: California Dept of Transportation-District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Sam Seneviratne, License # DHS #9658 
Inspection Date: June 5,2008 
Niton XRF Model XLp300A, Serial Number: 8423 

Page 1 of 5 

Approximate 
Quantity 

ZYZ 
&BP 

NA 

Okay 

Okay 

Okay 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Substrate 

NA 

Standard 

Standard 

Standard 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Component 

NA 

Standard 

Standard 

Standard 

Cross stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder 

Color 

NA 

Red 

Red 

Red 

White 

White 

White 

White 

White 

White 

White 

White 

W i t e  

m i t e  

m i t e  

Sample LocationIGPS # 

Self Calibrate at Start-up 

Calibration Standard 

Calibration Standard 

Calibration Standard 

Seal Beach Blvd Ramp to I 405 N-GPS # 1 

I 405Nl SR 22 W Freeway-GPS # 2 

I405 NB Freeway-GPS # 3 

I 4 5  NB - GPS # 4 

I 405 NB - GPS # 5 ' 

I 405 NB -GPS 6 

1 4051605 connector - GPS # 7 

I 605 Freeway-GPS # 8 

I 605 Freeway- double stripe GPS # 8 

I 605 Freeway-outer stripe GPS # 9 

I 605 Freeway- inside stripe GPS # 9 

Paint 
Condition 

NA 

Intact 

Intact 

Intact 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

XRF Read~n 
m g c m  

NA 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



Lead-Based Paint &BP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Sam Seneviratne, License # DHS #9658 
Inspection Date: June 5,2008 
Niton XRF Model XLp300A, Serial Number: 8423 
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Approximate 
Quantity 

~~~d~~ XRF 
m g c m  

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

pain! COndltlOn 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

S a ~ p l e  

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3; 
&BP 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg- 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Substrate 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Component 

Shoulder stripe 

Shoulder stripe 

shoulder stripe 

Shoulder stripe 

Cross stripe 

Cross stripe 

Shoulder stripe 

Cross stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Color 

white 

m i t e  

m i t e  

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

Sample LocationIGPS # 

I 605 Freeway- cross stripe GPS # 9 

I 605 SB Katella Ave exit ramp GPS # 10 

Katella Ave. ramp shoulder GPS # 1 1 

Katella Ave ramp Cross stripe GPS # 11 

Katella Ave ramp to I 605 GPS # 12 

Katella Ave ramp to I 605 GPS # 13 

I 605 Freeway Shoulder-GPS # 14 

I 605 South Freeway Shoulder -GPS # 15 

I 605 Freeway Shoulder -GPS # 15 

I 405Sl SR 22E Freeway-GPS # 16 

1 405 SB inner stripe- GPS # 16 

I 405 SB - GPS # l6 

I405 SB - GPS # 17 

I405 SB - GPS # 18 

I 405 ,%I - GPS # 



Lead-Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 Inspector's Name: Sam Seneviratne, License # DHS #9658 
Site ID: West County Connectors Project, Orange County California Inspection Date: June 5,2008 
TRC Job Number: 151396 Niton XRF Model XLp300A, Serial Number: 8423 
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11 31 1 Asphalt I Shoulder stripe I White I 1405 SB - GPS # 20 I Fair I 0.0 / Neg 1 11 
11 32 1 Asphalt I Shoulder stripe I White I I 405 SB - GPS # 21 I Fair I 0.0 1 Neg I 11 

= lLBP 

NefiP't 

11 44 1 Asphalt / Carpool stripe 

Approximate 
Quantity 

Color S a ~ p l e  

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

I m i t e  1 1405 NB - GPS # 30 

XRF 
Readin 
(mP~Cm5 

Description of Sample Location 

I Fair I 

Paint 
Condition Substrate 

~ ~ ~ h ~ l ~  

~ ~ ~ h ~ l t  

Asphalt 

Asphalt 

Asphalt 

~ ~ ~ h ~ l t  

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Component 

Shoulder stripe 

$h$der double 

Shoulder cross stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder cross stripe 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Carpool stripe 

45 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

yellow 

Asphalt 

I 405 SBNalley View St Ramp GPS # 22 

I 405 SBNalley View St Ramp GPS # 23 

I 405 SBNalley View St. Ramp GPS # 24 

Valley View St. to SR 22 West Ramp GPS # 25 

Valley View St. to SR 22 West Ramp GPS # 25 

I 405/SR 22 Shoulder GPS # 26 

I 405lSR 22 Shoulder GPS # 26 

I405 NB Shoulder GPS # 27 

I 405 NB Shoulder GPS # 28 

I 405 NB at Seal Beach exit - GPS # 29 

I405 NB - GPS # 30 

Carpool Letter 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

White 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I405 NB - GPS # 30 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Fair 0.0 Neg U 



Lead-Based Paint (LBP) XlW Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 Inspector's Name: Sam Seneviratne, License # DHS #9658 
Site ID: West County Connectors Project, Orange County California Inspection Date: June 5,2008 
TRC Job Number: 151396 Niton XRF Model XLp300A, Serial Number: 8423 
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Sa$ple 

46 

47 

48 

49 

50 

Retest51 

s2 

53 

54 

55 

56 

57 

58 

59 

60 

Substrate 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

~ ~ ~ h ~ l t  

~ ~ ~ h ~ l t  

Asphalt 

Component 

Carpool stripe 

Carpool inner stripe 

Carpool outer stripe 

Carpool outer stripe 

Inner stripe 

Inner stripe 

Inner Shoulder stripe 

Inner Shoulder stripe 

Shoulder cross stripe 

Carpool lane stripe 

Carpool cross stripe 

Shoulder stripe 

carpool stripe (new) 

shoulder stripe (old) 

Shoulder stripe 

Color 

W i t e  

yellow 

Yellow 

m t e  

yellow 

Yellow 

White 

Yellow 

Yellow 

yellow 

m i t e  

white 

yellow 

yellow 

yellow 

Description of Sample Location 

I 405 Freeway N - GPS # 3 1 

I 405 Freeway N - GPS # 3 1 

1 405 Freeway N - GPS # 3 1 

I 405 Freeway N -GPS # 32 

I 405 NB to I 605 NB Ramp -GPS # 32 

I 405 NB to I605  NB Ramp GPS # 32 

Ramp to I 605 N - GPS # 32 

I 405 HOV lane - GPS # 33 

I 605 HOV lane -GPS # 33 

I 605 N Carpool lane - GPS #34 

I605 Carpool lane - GPS #34 

I 605 Carpool lane Diamond - GPS #34 

Katella Ave to I 605 S Ramp left inside - GPS # 35 

Katella Ave to I 605 S Ramp left inside -GPS # 35 

1 605 Freeway S left stripe - GPS # 36 

Condition 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Readln Xw 
( m g m  

0.0 

0.0 

0.0 

0.0 

4.3 

4.8 

0.03 

0.03 

0.0 

0.0 

0.0 

0.0 

0.03 

0.4 

0.0 

Ne =  NO^ LBP EBp 
Neg 

Neg 

Neg 

Neg 

Pos 

Pos 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

- 
Approximate 

Quantity 

2,490 feet 



Lead-Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 Inspector's Name: Sam Seneviratne, License # DHS #9658 
Site ID: West County Connectors Project, Orange County California Inspection Date: June 5,2008 
TRC Job Number: 151396 Niton XRF Model XLp300A, Serial Number: 8423 

11 61 1 Asphalt I Cross stripe 

Page 5 of 5 

I Yellow I 605 Freeway S GPS # 37 I Fair 1 0.08 1 Neg I 
Approximate 

Quantity 

11 62 1 Asphalt I Shoulder stripe I Yellow 

Saljfple 

I605 Freeway S GPS # 37 I Fair I 0.0 / Neg / 

Description of Sample Location 

11 63 1 Asphalt I Cross stripe 

Substrate 

I Yellow 

Paint 
CondltiOn 

I 605 Freeway S GPS # 37 I Fair I 0.0 / Neg 1 

Component 

11 64 1 Asphalt I Shoulder stripe I Yellow 

- Readin 
m c m  

Color 

I 605 S to I 405 S ramp GPS # 38 I Fair 1 7.2 1 Pos / 49600 feet 11 

= LBP 
Ne =Not 

& ~ p  

Rtpt I Asphalt I Shoulder stripe I Yellow 

Yellow 

I 605 S to I 405 S ramp GPS # 38 I Fair 1 6.6 / Pos / 
I 605 S to I 405 S ramp GPS # 39 3.2' Pos "(6 Fair 

I 605 S to I405  S ramp GPS # 39 Fair 2.6 Pos 

I405 S/SR 22 E Left shoulder GPS # 40 Fair 0.03 Neg 

--- -- 

Asphalt I Carpool Diamond I White 1 1 405 NB Carpool lane GPS # 43 I Fair I 0.0 1 Neg / 
Asphait Carpool lane stripe White I 405 NB Carpool lane Diamond GPS # 43 Fair 0.0 Neg 

Asphalt Shoulder stripe yellow I 405 NB /Seal Beach Ramp left lane GPS # 44 Fair 0.0 Neg 

Standard I Standard I Red Calibration Standard I Intact I 1.1 I Okay I 
75 

76 

Standard 

Standard 

I 

Calibration Standard 

Calibration Standard 

Standard 

Standard 

Red 

Red 

Intact 

Intact 

1.1 

1.1 

Okay 

Okay 



Lead Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation-District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Erik Paquette License CDPH# 14356 
Inspection Date: August 18,2008 
Niton XRF Model XLt 898AD, Serial Number: 17361 
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1 78 1 Standard I Standard I Red I Calibration Standard I Intact 1 0.8 1 Okay 1 1 

- 

11 79 1 Standard I Standard I Red I Calibration Standard I Intact I 1.0 I Okay I 11 
# 1 Standard I Standard I Red I Calibration Standard I Intact I 1.0 I Okay I 11 
1 81 1 Asphalt I ngedian stripe I yellow I Seal Beach Blvd - East Side - Westbound I Intact 1 1.6 1 Pos I 

XRF 
Reading 
(mg/cm2) 

NA 

Sample 
# 

77 

11 82 1 Asphalt I Lane stripe I white I Seal Beach Blvd-East Side - Westbound I intact I 0.0 I Neg I I1 
1 83 

I Asphalt I Bike Lane stripe I m i t e  I Seal Beach Blvd - East Side - Westbound I Intact I 0.0 I Neg I 

Paint 
Condition 

NA 

Pos=LBP 
Neg = Not 

LBP 

NA 

Substrate 

NA 

Color 

NA 

1 84 
I Asphalt I Median stripe I Yellow I Seal Beach Blvd - East Side - Eastbound I Intact I 0.0 I Neg I 

Approximate 
Quantity . 

Component 

NA 

Sample Location/GPS # 

Self Calibrate at Start-up 

1 8s I Asphalt I Lane I m i t e  I Seal Beach Blvd - East Side - Eastbound I Intact I 0.0 I Neg I 
11 86 I Asphalt I Lane I m i t e  I Seal Beach Blvd - East Side - Eastbound I Intact I 0.0 / Neg I 

Standard 

Standard 

Standard 

89 

90 

91 

92 

93 

Standard 

Red 

I I I I I i I 

Standard 

Asphalt 

Asphalt 

Asphalt 

~ ~ ~ h ~ l t  

Red I 
Calibration Standard 

Standard 

Median stripe 

Lane stripe 

Median stripe 

Lane Stripe 

Calibration Standard 

Intact 

Red 

Yellow 

White 

Yellow 

m i t e  

Intact 

1.1 

Calibration Standard 

Seal Beach Blvd - West Side - Westbound 

Seal Beach Blvd - West Side - Westbound 

Seal Beach Blvd -West Side - Eastbound 

Seal Beach Blvd - West Side - Eastbound 

Okay 

1 .O Okay 

Intact 

Intact 

Intact 

intact 

Intact 

1 .O 

0.6 

0.0 

2.8 

0.0 

Okay 

Neg 

Neg 

Pos 

Neg 



Lead Based Paint (LBP) XRF' Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Erik Paquette, License CDPH#14356 
Inspection Date: August 18,2008 
Niton XRJ? Model XLt 898AD, Serial Number: 17361 

Page 2 of 2 

Sample 
# 

94 

Standard 

Standard 

Substrate 

~ ~ ~ h ~ l t  

I Standard 

97 

98 

/ 101 I Asphalt I Median stripe I Yellow I Valley View St - East side - Eastbound I Intact 1 0.3 1 Neg 1 

I Standard 

99 

100 

11 102 1 Asphalt I Median stripe I Black I Valley View St- East side - Eastbound ( Intact 1 0.0 / Neg I I1 

Component 

Bike Lane stripe 

Paint 
Condition 

Intact 

Red 

: 

Standard 

Asphalt 

11 103 1 Asphalt I Lane stripe I White I Valley View St -East side - Eastbound I Intact I 

= LBP 
Neg = Not 

LBP 

Neg 

XRF 
Reading 
(m lcm2) 

0.0 

Red 

~ ~ ~ h ~ l ~  

Asphalt 

I 104 I Asphalt I Median stripe / Black I Bolsa Chica - Westside - Westbound I Intact I 0.0 / Neg 1 H 

Approximate 
Quantity Color 

m i t e  

Calibration Standard 

Standard 

Median stripe 

Sample LocationIGPS # 

Seal Beach Blvd - West Side - Eastbound 

Calibration Standard 

Median stripe 

Lane stripe 

Intact 

Red 

yellow 

105 

106 

Intact 

Black 

w i t e  

107 

108 

/ 11 1 1 Standard I Standard I Red I Calibration Standard 

1 .O 

Calibration Standard 

Valley View St - East side - Westbound 

Asphalt 

Asphalt 

109 

110 

I Intact I 1.0 / Okay / I 

Okay 

1 .O 

Valley View St - East side - Westbound 

Valley View St - East side - Westbound 

Okay 

Intact 

Intact 

Median stripe 

Lane stripe 
I 

~ ~ ~ h ~ l t  

Standard 

Intact 

Intact 

Black 

Yellow 

Asphalt 

Asphalt 

112 

1.1 

0.3 

White 

Median stripe 

Median stripe 

Lane Marking 

Standard 

Okay 

Neg 

0.0 

0.0 

Bolsa Chica - Westside - Eastbound 

Bolsa Chica - Westside - Eastbound 

Standard 

Neg 

Neg 

Bolsa Chica - Westside - Westbound 

Bolsa Chica - Westside - Westbound 

White 

Red 

Intact 

Intact 

Standard 

Intact 

Intact 

Bolsa Chica - Westside - Eastbound 

Calibration Standard 

0.0 

0.0 

Red 

0.0 

0.0 

Neg 

Neg 

Intact 

Intact 

Neg 

Neg 

Calibration Standard 

0.0 

1 .O 

Neg 

Okay 

Intact 1.1 Okay 



Lead Based Paint (LBP) XRF' Testing Data Sheet 

l I I lpStandard  I Standard I Yellow I Calibration Standard I Intact I l -5 I Okay I 

Project Name: California Dept of Transportation-District 12 Inspector's Name: Erik Paquette License CDPH #I4356 
Site ID: West County Connectors Project, Orange County CA Inspection Date: September 4,2008 
TRC Job Number: 151396 RMD XRF Model LPA-lB, Serial Number: 1038 
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115 I Standard I Standard I Yellow I Calibration Standard I Intact 1 1.7 1 Okay I 
116 I Standard I Standard I Yellow I Calibration Standard I Intact I 2.0 I Okay I 

Approximate 
Quantity 

117 1 Standard I Standard I I Calibration Standard I Intact 1 1.7 1 Okay 1 

Sample 
# 

113 

Paint 
Condition 

NA 

120 1 Asphalt I Lane Stripe I White I Seal Beach Blvd-East Side- Westbound I Fair 1 0.5 1 Neg 1 

118 

119 

XRF 
Reading 
(m ,cmz) 

NA 

Substrate 

NA 

123 I Standard I Standard I I Calibration Standard I Intact 1 1.4 1 Okay I 

= LBP 
Neg = Not 

LBP 

NA 

Color 

NA 

Component 

NA 

Asphalt 

Asphalt 

121 

122 

124 1 Standard 1 Standard I Yellow I Calibration Standard I Intact 1 1.7 1 Okay I 

Sample Location/GPS # 

Self Calibrate at Start-up 

125 1 Standard I standard I Yellow I Calibration Standard I Intact 1 1.7 1 Okay I 

Median 

Bike Lane 

Asphalt 

Asphalt 

Median 

Lane Stripe 

I I I I I I I I 

Yellow 

White 

I I I I I I f I 

Seal Beach Blvd -East Side -Westbound - 
Median 

Seal Beach Blvd - East Side - Westbound - 
Bike Lane 

Yellow 

White 

126 

I I I I I I I I 

Pos 

Neg 

Fair 

Fair 

0.4 

129 

1.5 

-0.1 

Median 
Seal Beach Blvd - East Side -Eastbound - 

Seal Beach Blvd - East Side -Eastbound - 
Lane Strive 

Neg Asphalt 

1.0 127 Pos yellow 

0.2 128 

Standard 

Fair 

Fair 

Median Stripe 

Asphalt 

Neg Black 

Valley View Street - East Side -Eastbound - Median ~ ~ d i ~ ~  stripe 

Asphalt 

Standard 

1.7 

-0.1 

Yellow 

Intact 

Valley View Street - East Side - Eastbound - 
Median Median Stripe 

Pos 

Neg 

Fair 

Yellow 

Valley View Street - East Side - Westbound - 
Median Fair 

Calibration Standard Intact 2.0 Okay 



Lead Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Erik Paquette, License: CDPH #I4356 
Inspection Date: September 4,2008 
RMD XRF Model LPA-lA, Serial Number: 1038 

Paee 2 of 2 " 

Sample 
# 

130 

13 1 

Substrate 

Standard 

Standard 

Color 

Yellow 

Yellow 

XRF 
Reading 
(mg/cm2) 

1.5 

1.5 

Component 

Standard 

Standard 

Sample LocationIGPS # 

Calibration Standard 

Calibration Standard 

= LBP 
Neg = Not 

LBP 

Okay 

Okay 

Paint 
Condition 

Intact 

Intact 

Approximate 
Quantity 



Lead Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation-District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Sam Seneviratne License # DHS #9658 
Inspection Date: September 25,2008 
Niton XRF Model XLp3OOA' Serial Number: 8423 

Page 1 o f  3 - 

il "' ! 
1 134 1 Standard I Standard Red Calibration Standard Intact 1.1 Okay 

I I I I I I I I 

Approximate 
Quantity 

NA 

I1 133 ! 

= LBP 
Neg = Not 

LBP 

Standard 

11 137 1 Concrete I Shoulder stripe I White I 1405 SB to I 605 NB Ramp Intact 0.0 Neg 
I I I 

I I I 1 I I I 

NA 

135 

136 

Paint 
Condition Sample LocationIGPS # 

I I I I I I I 
Standard 

XRF 
Reading 
(m 

Sample 
# 

NA 

Standard 

concrete 

1% 

139 

Component Substrate 

Red 

1 142 1 Asphalt I Cross stripe White 

Color 

Self Calibrate at Start-up 

Standard 

Shoulder stripe 

Asphalt 

(20ncrete 

I 605 Freeway NB 

143 

144 

Calibration Standard 

146 

147 

NA 

Red 

White 

Cross stripe 

Shoulder stripe 

I 1 I I 

Intact 

1 145 1 Concrete I Shoulder stripe I Yellow I Willow onramp to 1605 Freeway NB I Intact 1 5.6 1 pos 1 

Asphalt 

Asphalt 

148 

Intact 

NA 

Calibration Standard 

I405 NB to 605 NB connector 

White 

White 

0.01 

Shoulder stripe 

cross stripe 

Concrete 

Concrete 

Asphalt 

NA 

1.1 

Neg 

Black 

%ite 

shoulder stripe 

Shoulder stripe 

Okay 

Intact 

Intact 

I 405 SB to I 605 NB Ramp 

I 605 Freeway NB 

White 

m i t e  

Shoulder stripe 

Willow onramp to I 605 Freeway NB 

Willow onramp to I 605 Freeway NB 

1.1 

0.0 

Intact 

Intact 

1 605 Freeway NB to Katella Ave exit ramp 

I 605 Freeway NB to Icatella Ave exit ramp 

White 

Okay 

Neg 

Intact 

Intact 

0.0 

0.0 

Intact 

Intact 

Willow underpass at 605 Freeway 

Neg 

Neg 

0.0 1 

0.0 

0.0 

0.0 

Neg 

Neg 

Intact 

Neg 

Neg 

0.0 Neg 



Lead Based Paint (LBP) XRF Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Sam Seneviratne, License # DHS #9658 
Inspection Date: September 25,2008 
Niton XRF' Model XLp300A, Serial Number: 8423 
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Sample 
# 

Approximate 
Quantity I 

149 

150 

151 

153 

/ 156 1 Asphalt I Shoulder stripe I Yellow 1 I 605 SB to I 405 SB a t  Tunnel entry - 
Inside shoulder I Intact I 3.0 I Pos 

Substrate 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Concrete 

154 

155 

1 157 I Concrete I Shoulder stripe I White 1 1605 SB to I405 SB at Tunnel exit I Intact I 0.0 1 Neg 

Paint 
Condition Component 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Lane marker 

llouble Shoulder 
strloe 

Asphalt 

1 160 1 ~ ~ ~ h ~ l ~  / ~ediancross  I yellow I I 605 NB - Median 
stripe 

XRF' 
Reading 
(mg/cm2) 

158 

159 

I Intact I 0.0 I Neg 

Pos = LBP 
Neg = Not 

LBP 
Color 

White 

W i t e  

White 

m i t e  

m i t e  

Shoulder stripe 

Shoulder stripe 

11 161 1 Concrete I Carpool stripe I White I I 605 NB -beginning of carpool lane I ~ntact I 0.0 I N , ~  

Sample LocationIGPS # 

Concrete 

Asphalt 

/ 162 1 Concrete I Carpool Label I White ( I 605 NB -beginning of carpool lane I Intact 1 0.01 1 Neg I I1 

Willow onramp to I 605 SB 

Willow OIKamp to 1 605 SB - Center line 

Willow onramp to I 605 SB -median 

Willow onramp to I 605 SB - lane marker 

Willow onramp to I 605 SB - lane marker 

White 

11 163 1 Concrete I Carpool / Yellow 1 1 605 NB -beginning of carpool lane I Intact I 0.0 I Neg 
Shoulder stripe I 1 

Median stripe 

Median stripe 

Intact 

Intact 

Intact 

Intact 

Intact 

1 605 SB to I 405 SB a t  Tunnel entry 

I 605 SB to I405 SB at Tunnel entry 

Yellow 

Yellow 

0.0 

0.0 

0.0 

0.01 

0.0 

Intact 

Intact 

I 1 1 6 4  j I I I I I I I 

1 

Neg 

Neg 

Neg 

Neg 

Neg 

I 605 I'd3 - Median 

I 605 NB - Median - Lane marker 

Concrete 

12.2 

0.0 

165 

1 11 166 1 Concrete Black 

Pos 

Neg 

Intact 

Intact 

Carpool stripe 

Carpool 

Concrete 

0.04 

0.0 

m i t e  

I 605 NB - 2/10 mile fiom beginning of 
carpool lane 

Neg 

Neg 

Carpool 
Shoulder stripe 

I 605 NB -beginning of carpool lane 

Intact 

Yellow 

Intact 

0.0 

I 605 NB - 2/10 mile &om beginning of 
carpool lane 

Neg 

0.0 Neg 

Intact 0.0 Neg 



Lead Based Paint (LBP) XRF' Testing Data Sheet 

Project Name: California Dept of Transportation - District 12 
Site ID: West County Connectors Project, Orange County CA 
TRC Job Number: 151396 

Inspector's Name: Sam Seneviratne, License # DHS #9658 
Inspection Date: September 25,2008 
Niton XRF Model XLp300A, Serial Number: 8423 

Page 3 of 3 

Approximate 
Quantity 

XRF 
Reading 
(m ,cmz) 

2.4 

0.0 

0.0 1 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

1.1 

1.1 

Sample 
# 

167 

168 

170 

171 

172 

173 

174 

175 

176 

177 

178 

I79 

180 

Pos = LBP 
Neg = Not 

LBP 

Pos 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Okay 

Okay 

Okay 

Component 

Shoulder stripe 

Shoulder stripe 

Shoulder stripe 

Cente sf;lpe median 

Shoulder stripe 

Cross stripe 

Shoulder stripe 

Center median 
strlpe 

Center median 
cross strlpe 

Center median 
stripe 

Center median 
stripe 

Center median 
stripe 

Standard 

Standard 

Standard 

Substrate 

Concrete 

Asphalt 

Asphalt 

Concrete 

Asphalt 

concrete 

Concrete 

Asphalt 

Concrete 

Concrete 

Concrete 

Standard 

Standard 

Standard 

Color 

Yellow 

White 

Yellow 

White 

White 

White 

Yellow 

Yellow 

yellow 

yellow 

White 

Red 

Red 

Red 

Sample LocationJGPS # 

Willow onramp eastbound to 605 S 

Willow onramp eastbound to 605 S 

Willow onramp eastboynd to 605 S - Center 
median 

Willow onramp eastbound to 605 S -Lane 
marker 

Willow onramp eastbound to 605 S 

Willow onramp eastbound to 605 S 

I 605 SB Center median 

I 605 SB Center median 

I 605 SB Center median 

I 605 SB Center median 

I 605 SB Center median lane divider 

Calibration Standard 

Calibration Standard 

Calibration Standard 

Paint 
Condition 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 





Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 
Site ID: West County Connectors Project, Orange County CA 

Laboratory 
Sample # 

Sample I Date I Substrate 

Sample Date: August 19,2008 

Page 1 of 4 

Concrete 

Concrete 

Concrete 

Concrete 

Lane Stripe I405N to I 605 N 
Entry [Inner (left side) Stripe-I- 
405 Northbound Connector to 
1-605 Northbound] 
Lane Stripe I405N to I 605 N 
Exit [Inner (left side) Stripe-1-405 
Northbound Connector to 
1-605 Northbound] 

Lane Stripe I 605 S to 1 405 S Entry 

Lane Stripe I 605 S to I 405 S Exit 

" 

Yellow 1 65 1 280 1 Neg 

Yellow 

Yellow 

Yellow I 11 1 40 1 Neg 

Posf 
Neg 

Total 
Lead 

(mg/Kg) 
Color 

1,300 

520 

Total 
Chromium 

(mg/Kg) 

11 100537-005 

4,200 

2,200 

1 

Neg 

Neg 

8.19.08 

100537-007 

100537-008 

100537-009 

- -  - - -  

100537-006 

100537-010 

100537-01 1 

100537-012 

Bold Face Indicates Values in ~xckss  of Regulated Concentrations 

Asphalt 

8.19.08 

8.19.08 

8.19.08 

I 

8.19.08 

8.19.08 

8.19.08 

8.19.08 

Median stripe Seal Beach East 
Side Westbound 

Asphalt 

Asphalt 

Asphalt 

NA - Not Applicable, ND - None Detected 

100537-013 

100537-014 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Yellow 

Bike Lane stripe Seal Beach East 
Side Westbound 
Median stripe Seal Beach East 
Side Eastbound 
Lane stripe Seal Beach East Side 
Eastbound 

8.19.08 

8.19.08 

Lane Stripe Seal Beach East Side 
Westbound 

Lane stripe Seal Beach East Side 
Eastbound 
Median stripe Seal Beach West 
Side Westbound 
Lane stripe Seal Beach West Side 
Westbound 

3,100 

White 

Yellow 

White 

Asphalt 

Asphalt 

White 

White 

Yellow 

White 

13,000 

0.0 

28,000 

NA 

Median stripe Seal Beach West 
Side Eastbound 
Lane Stripe Seal Beach West Side 
Eastbound 

Pos 

NA 

0.0 

1,300 

3,900 

120,000 

79 

Yellow 

White 

420 

Neg 

Pos 

Neg 

47 

5,400 

110 

Neg 

Neg 

Pos 

Neg 

4,100 

NA 

17,000 

68 

Pos 

Neg 



Lead Paint Chip Bulk Sampling Data Sheets 

Bold Face Indicates Values in Excess of Regulated Concentrations 

Project Name: California Dept of Transportation-District 12 Sample Date: August 19,2008 
Site ID: West County Connectors Project, Orange County CA 

Total Lead analysis by method EPA 3050Bl6010B 

Page 2 of 4 

Posl 
Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Total 
Lead 

(mg/Kg) 

3 0 

2,800 

3 3 

11 

3,600 

5 1 

ND 

ND 

ND 

6.1 

ND 

ND 

24 

Color 

White 

Yellow 

Black 

White 

Yellow 

Black 

White 

Black 

Yellow 

White 

Black 

Yellow 

White 

Component/Location 

Bike Lane stripe Seal Beach West 
Side Eastbound 
Lane stripe Valley View St. East 
Side Westbound 
Median stripe Valley View St. East 
SideWestbound 
Lane stripe Valley View St. East 
Side Westbound 
Median stripe Valley View St. 
East Side Eastbound 
Median stripe Valley View St. East 
Side Eastbound 
Lane stripe Valley View St. East 
Side Eastbound 
Median stripe Bolsa Chica West 
SideWestbound 
Median stripe Bolsa Chica West 
Side Westbound 
Median stripe Bolsa Chica West 
Side westbound 
Median stripe Bolsa Chica West 
Side Eastbound 
Median stripe Bolsa Chica West 
Side Eastbound 
Lane Marking Bolsa Chica West 
Side Eastbound 

Laboratory 
Sample # 

100537-015 

100537-016 

100537-017 

100537-018 

100537-019 

100537-020 

100537-021 

100537-022 

100537-023 

100537-024 

100537-025 

100537-026 

100537-027 

NA - Not Applicable, 

Total 
Chromium 

(mglKg) 

NA 

730 

NA 

' NA 

940 

NA 

NA 

NA 

ND 

NA 

NA 

ND 

NA 

Sample 
Date 

8-19.08 

8.19.08 

8.19.08 

8.19-08 

8.19.08 

8.19.08 

8.19.08 

8.19.08 

8.19.08 

8.19.08 

8-19.08 

8.19.08 

8.19.08 

ND -None 

Substrate 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Detected 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 
Site ID: West County Connectors Project, Orange County CA 

Sample Date: September 4,2008 

Laboratory 
Sample # 

100846-001 

100846-002 

100846-003 

100846-004 

100846-005 

100846-006 

100846-007 

100846-008 

100846-009 

100846-010 

NA -Not Applicable, 
Bold Face Indicates Values in Excess of Regulated Concentrations 
STLC - Soluble Threshold Limit Concentration analysis by method WetEPA 6010B 
TCLP - Toxicity Characteristic Leaching Procedure analysis by method EPA 13 11/6010B 

Substrate 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Asphalt 

Concrete 

Concrete 

-None Detected 

Sample 
Date 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

9.4.08 

ND 

Component/Location 

Median stripe Seal Beach Blvd. 
East Side Westbound 
Lane stripe Seal Beach Blvd. East 
Side westbound 
Bike Lane Seal Beach Blvd. East 
Side Westbound 
Median stripe Seal Beach Blvd. 
East Side Eastbound 
Lane stripe Seal Beach Blvd. East 
Side Eastbound 
Median stripe Valley View St. 
East Side Westbound 
Median stripe Valley View St. 
East Side Eastbound 
Median stripe Valley View St. 
East Side Eastbound 
Lane stripe Southbound I 605 to I 
405 Connector 
Lane stripe Northbound I405 
to I 605 Connector 

STLC 
Chromium 

(mg&> 

14 

NA 

NA 

130 

NA 

6.4 

NA 

16 

ND 

17 

Color 

Yellow 

White 

White 

Yellow 

White 

Yellow 

Black 

Yellow 

Yellow 

Yellow 

STLC 
Lead 

(mg/L) 

13 

ND 

ND 

82 

ND 

5.0 

110 

16 

ND 

7.6 

TCLP 
Chromium 

(mgk) 

ND 

NA 

NA 

0.75 

NA 

ND 

NA 

ND 

ND 

ND 

Page 3 of 4 

TCLP 
Lead 

( m g m  

0.74 

ND 

ND 

3.5 

ND 

ND 

ND 

0.32 

ND 

2.8 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 Sample Date: September 25,2008 
Site ID: West County Connectors Project, Orange County CA 

Page 4 of 4 

Laboratory 
Sample # 

1013 14-001 

1013 14-002 

101314-003 

101314-004 

10 13 14-005 

Sample 
Date 

9.25.08 

9.25.08 

9.25.08 

1013 14-006 

1013 14-007 

NA - Not Applicable, ND -None Detected 
Bold Face Indicates Values in Excess of Regulated Concentrations 
STLC - Soluble Threshold Limit Concentration analysis by method Wet/EPA 6010B 
TCLP -Toxicity Characteristic Leaching Procedure analysis by method EPA 13 11/6010B 

9.25.08 

9.25.08 

1013 14-008 

1013 14-009 

Substrate 

Concrete 

Asphalt 

Concrete 

9.25.08 

9.25.08 

Concrete 

Concrete 

9.25.08 

9.25.08 

ComponentLocation 

Shoulder stripe Northbound I405 
to 1 605 Connector 
Cross stripe Southbound I 405 to I 
605 Ram 
Shoulder stripe Willow onramp 
to Northbound I605 

Concrete 

Concrete 

Shoulder stripe Willow onramp 
to Northbound I605 
Median stripe Northbound I 605 
Center Median 

Concrete 

Concrete 

Color 

White 

White 

Yellow 

Carpool Stripe Beginning of 
Carpool Lane Northbound I 605 
Carpool Shoulder Stripe 2/ 10 mile 
.from Beginning of Carpool Lane 

Yellow 

Yellow 

Northbound I 605 . 
Shoulder stripe Willow onramp to 
Southbound 1 605 
Center Median stripe Southbound 
I 605 

STLC 
Chromium 

( W L >  

NA 

NA 

12 

White 

Yellow 

11.0 

N D N D  

Yellow 

Yellow 

STLC 
Lead 

(mg/L) 

ND 

ND 

8.0 

NA 

ND 

8.3 

ND 

ND 

TCLP 
Chromium 

NA 

NA 

ND 

ND 

ND 

TCLP 
Lead 

(mg/L) 

ND 

ND 

1.2 

ND 

ND 

ND 

ND 

0.94 

ND 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 Sample Date: March 19-20,2009 

Bold Face Indicates Values in Excess of Regulated Concentrations 

Total Lead analysis by method EPA 3050B/6010B 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 Sample Date: March 19-20,2009 
Site ID: 

Sample 
Number # 

195 

196 

197 

198 

199 

200 

20 1 

202 

203 

204 

205 

206 

207 

208 

NA - Not 
Bold Face Indicates Values in Excess of Regulated Concentrations 

Total Lead analysis by method EPA 3050Bl6010B 

West County Connectors 

Laboratory 
Sample # 

104687-0 15 

104687-016 

104687-017 

104687-0 18 

104687-0 19 

104687-020 

104687-021 

104687-022 

104687-023 

104687-024 

104687-025 

104687-026 

104687-027 

104687-028 

Applicable, ND - None 

Pro,ject, 

Sample 
Date 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

Detected 

Orange County 

Substrate 

Asphalt 

Asphalt 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

CA 

ComponentLocation 

Right Shoulder Stripe I 405 N, 
South of Seal Beach Blvd. exit 
Right Shoulder Stripe I405 N, 
south of 7" streed22 fwy exit 
Right Shoulder Stripe 1405 N, at 7" 
Streed22 fwy exit 
Right Shoulder Stripe I 405 N, 
North of I 605 exit 
Carpool Lane Stripe I 405 S, South 
of I 605 overpass 
Carpool Lane Stripe 1405 S, South 
of I 605 overpass 
Carpool Lane Stripe I 405 S, North 
of Seal Beach Blvd. exit 
Carpool Lane Stripe 1405 S, North 
of Seal Beach Blvd. exit 
Carpool Lane Stripe I 405 S, at Call 
Box 
Carpool Lane Stripe I405 S, at Call 
Box 
Carpool Lane Stripe 1405 S, % mile 
North of Valley View St. exit 
Carpool Lane Stripe 1405 S, % mile 
North of Valley View St. exit 
Carpool Lane Stripe I 405 N, North 
of Valley View St. exit 
Carpool Lane Stripe I405 N, North 
of Valley View St. exit 

Total 
Chromium 

(mgKg) 

ND 

5.5 

ND 

ND 

ND 

4.0 

4.1 

6.7 

ND 

ND 

4.3 

ND 

ND 

ND 

Color 

White 

White 

White 

White 

White 

Yellow 

White 

Yellow 

White 

Yellow 

White 

Yellow 

White 

Yellow 

Page 
Total 
Lead 

(mgfKg) 

9.2 

ND 

ND 

ND 

ND 

5.7 

ND 

7.8 

ND 

6.4 

ND 

ND 

ND 

ND 

2 of 6 

Posl 
Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 

Neg 



Lead Paint Chip Bulk Sampling Data Sheets 

Prqject Name: California Dept of Transportation-District 12 Sample Date: March 19-20,20 
site-ID: West County Connectors Project, Orange County CA Page 3 of 6 

I I I 1 I I T n t a t  I T n t a l  I 
Sample 

Number # 

209 

210 

: Stripe 1 405 N, at 
lvd exit 

35 N, at 

Laboratory 
Sample # 

104687-029 

104687-030 

White 

Yellow 

21 1 

212 

213 

214 

Sample 
Date 

3'20'09 

3.20.09 

White Carpool Lane Stripe I 405 N, at 
104687-03 1 1 3'20'09 1 / Seal Beach Blvd. ovemass 

ND 

ND 

NA - Not Applicable, ND -None Detected 
Bold Face Indicates Values in Excess of Regulated Concentrations 

Total Lead analysis by method EPA 3050Bl6010B 

104687-032 

104687-033 

104687-034 

Substrate 

Concrete 

ND 

*".". A ".". 
r,,,,,,,trr ,,,t;,, I r n t n r  1 Phrnrni~~rn I T.PI~ I 

. - .  
Carpool Lane 
Seal Beach B-. -. -..-- 
Carpool Lane Stripe I 4( 
Seal Beach Blvd. exit 

ND 

ND 

Neg 

Neg 

ND 
t 

3.20.09 

3.20.09 

3.20.09 

Neg 

Concrete 

Concrete 

Concrete 

ND 

ND 

21 

ND 

ND 

6.2 

- .- 

Carpool Lane Stripe I 405 N, at 
Seal Beach Blvd. overpass 
Carpool Lane Stripe I 405 N, South 
of I 605 overpass 
Carpool Lane Stripe 1 405 S, South 
of 1 605 overpass 

Neg 

Neg 

Neg 

Yellow 

White 

Yellow 



Lead Paint Chip Bulk Sampling Data Sheets 

Proiect Name: California Deut of Trans~ortation-District 12 Sample Date: March 19-20,2009 

Bold Face Indicates Values in Excess of Regulated Concentrations 

STLC - Soluble Threshold Limit Concentration analysis by method WetEPA 6010B 

TCLP -Toxicity Characteristic Leaching Procedure analysis by method EPA 13 11/6010B 

of 6 
TCLP 
Lead 

(mg1L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Page 4 
TCLP 

Chromium 
(mglL) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

STLC 
Lead 

OWL) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

STLC 
Chromium 

OWL) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Color 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

White 

wte 

County CA 

Component/Location 

Right Shoulder Stripe I 605 S, 
1000' North of Wardlow 
Right Shoulder Stripe I 605 S, 
North of Spring St. exit 
Right Shoulder Stripe I 605 S, 
South of Spring St. exit 
Right Shoulder Stripe I 605 S, 
South of Spring St. bridge 
Right Shoulder Stripe I 605 S, 
South of Willow St. 
Right Shoulder Stripe I 605 S, 
South of Katella Ave. exit 
Right Shoulder Stripe I 405 S, 
South of I 605 overpass 
Right Shoulder Stripe I 405 S, 
~ o r t h  of 7" st. overpass 
Right Shoulder Stripe I 405 S, 
North of Seal Beach exit 
Right Shoulder Stripe 1 405 S, 
South of Seal Beach overpass 
Right Shoulder Stripe I 405 S, at 
Call Box 224 
Right Shoulder Stripe I 405 S, 
North of Valley View St. exit 
Right Shoulder Stripe I405 N, 
North of Valley View St. 
Right Shoulder Stripe I405 N, at 
Call Box 2 17 

siteurn: 

Sample 
Number # 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

NA - 

connectors 

Sample 
Date 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

-None Detected 

West County 

Laboratory 
Sample # 

10487-00 1 

104687-002 

104687-003 

104687-004 

104687-005 

104687-006 

104687-007 

104687-008 

104687-009 

104687-010 

104687-01 1 

104687-012 

104687-0 13 

104687-014 

Not Applicable, ND 

~rojeEt, Orange 

Substrate 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Asphalt 

Concrete 

Concrete 

Concrete 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 Sample Date: March 19-20,2009 

Sample 
Number # 

195 

196 

197 

198 

199 

200 

20 1 

202 

203 

204 

205 

206 

207 

208 

Laboratory 
Sample # 

104687-015 

104687-016 

104687-017 

104687-0 18 

104687-019 

104687-020 

104687-021 

104687-022 

104687-023 

104687-024 

104687-025 

104687-026 --- 
104687-027 

NA - Not Applicable, ND -None Detected 

Bold Face Indicates Values in Excess of Regulated Concentrations 

STLC - Soluble Threshold Limit Concentration analysis by method WetlEPA 6010B 
TCLP - Toxicity Characteristic Leaching Procedure analysis by method EPA 131 116010B 

104687-028 

Sample 
Date 

3.20'09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

Substrate 

Asphalt 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

3.20.09 Yellow ND 
Carpool Lane Stripe I 405 S, ?4 

Carpool Lane Stripe I 405 N, 3.20.09 Concrete White ND 
North of Valley View St. exit 

Concrete 

Component/Location 

Right Shoulder Stripe I405 N, 
South of Seal Beach Blvd. exit 
Right Shoulder Stripe I405 N, 
South of 7th 

Right Shoulder Stripe I405 N, at 
7" Streed22 fwy exit 
Right Shoulder Stripe I 405 N, 
North of I 605 exit 
Carpool Lane Stripe I 405 S, 
South of I 605 overpass 
Carpool Lane Stripe I 405 S, 
Soutll of I 605 ass 
Carpool Lane Stripe 1405 S, 
North of Seal Beach Blvd. exit 
Carpool Lane Stripe I 405 S, 
North of Seal Beach Blvd. exit 
Carpool Lane Stripe 1 405 S, at 
Call Box 
Carpool Lane Stripe I 405 S, at 
Call Box 
Carpool Lane Stripe I 405 S, ?4 
mile North of Valley View St. exit 

ND 

ND 

Carpool Lane Stripe I 405 N, 
North of Valley View St. exit 

Color 

White 

White 

White 

White 

White 

Yellow 

White 

Yellow 

White 

Yellow 

White 

ND 
---- 

ND 

Yellow 

Chromium 
(mg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Lead 
(mg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Y ND 

Chromium 
(mgm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Lead 
(mg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
- 

ND 

ND 

ND 

ND 

ND ND 



Lead Paint Chip Bulk Sampling Data Sheets 

Project Name: California Dept of Transportation-District 12 Sample Date: March 19-20,2009 
Site ID: West County Connectors Project, Orange County CA Page 6 of 6 

NA - Not Applicable, ND -None Detected 
Bold Face Indicates Values in Excess of Regulated Concentrations 

STLC - Soluble Threshold Limit Concentration analysis by method WetIEPA 6010B 

TCLP -Toxicity Characteristic Leaching Procedure analysis by method EPA 13 1116010B 

STLC 
Lead 

(mg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

TCLP 
Chromium 

(mg/L) 

STLC 
Chromium 

(mg/L) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Color 
- 

White 

Yellow 

White 

Yellow 

White 

Yellow 

ND 

ND 

ND 

ND 

ND 

ND 

Sample 
Number # 

209 

210 

21 1 

212 

213 

214 

Laboratory 
Sample # 

104687-029 

104687-030 

104687-03 1 

104687-032 

104687-033 

104687-034 

Component/Location 

Carpool Lane Stripe I 405 N, at 
Seal Beach Blvd. exit 
Carpool Lane Stripe I405 N, at 
Seal Beach Blvd. exit 
Carpool Lane Stripe I 405 N, at 
Seal Beach Blvd. overpass 
Carpool Lane Stripe I 405 N, at 
Seal Beach Blvd. overpass 
Carpool Lane Stripe I 405 i\l, 
South of I 605 overpass 
Carpool Lane Stripe I 405 N, 
South of I 605 overpass 

Sample 
Date 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

3.20.09 

Substrate 
---- 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 

Concrete 



APPENDIX B 

MTON XLp 300, XLt 898AD & RMD LPA-lB XRF PERFORMANCE 
CHWRACTERTSTIC SHJ3ETS 



Niton XLp 300, 9/24/2004, ed. I 

Performance Characteristic Sheet 

EFFECTIVE DATE: September 24,2004 EDITION NO.: I 

MANUFACTURER AND MODEL: 
Make: Nifon LLC 
Tested Model: XLp 300 
Source: 7 0 9 ~ d  
Note: This PCS is also applicable to the equivalent model variations indicated 

below, for the Lead-in-Paint K+L variable reading time mode, in the XLi and 
XLp series: 

XLi 300A, XLi 301A, XLi 30% and XLi 303A. 
XLp 300A, XLp 301A, XLp 3024 and XLp 303A. 
XLi 700A, XLi 701A, XLi 70% and XLi 703A. 
XLp 700A, XLp 701A, XLp 70%, and XLp 703A. 

Note: The XLi and XLp versions refer to the shape of the handle part of the instrument. The 
differences .in the model numbers reflect other modes available, in addition to Lead-in- 
Paint modes. The manufacturer states that specifications for these instruments are 
identical for the source, detector, and detector electronics relative to the Lead-in-Paint 
mode. 

FIELD OPERATION GUIDANCE 

OPERATING PARAMETERS: 

Lead-in-Paint K+L variable reading time mode, 

XRF CALlBMlON CHECK LIMITS: 

1 0.8 to 1.2 mg/cm2 (inclusive) 

The calibration of the XRF instrument should be checked using the paint film nearest 1.0 mglcm2 in the NlST 
Standard Reference Material (SRM) used (e.g., for NIST SRM 2579, use the 1.02 mglcm2 film). 

If readings are outside the acceptable calibration check range, follow the manufacturer's instructions to bring 
the instruments into control before XRF testing proceeds. 

SUBSTRATE CORRECTION: 

For XRF results using Lead-in-Paint K+L variable reading time mode, substrate correction is needed for: 

Brick, Concrete, Drywall, Metal, Plaster, and Wood 

UCONCLUSIVE RANGE OR THRESHOLD: 

READING DESCRIPTION 

Results not corrected for substrate bias on any 

THRESHOLD K+L MODE 

substrate 

SUBSTRATE 

Brick 

(mg/cm2) 

1 .O 
Concrete 
Drywall 
Metal 

Plaster 
Wood 

1 .O 
1.0 
1.0 
1 .O 
1.0 



Niton XLp 300, 9/24/2004, ed. I 

BACKGROUND INFORMATION 

EVALUATION DATA SOURCE AND DATE: 

This sheet is supplemental information to be used in conjunction with Chapter 7 of the HUD Guidelines for 
fhe Evaluation and Control of Lead-Based Paint Hazards in Housing ("HUD Guidelines"). Performance 
parameters shown on this sheet are calculated from the EPAlHUD evaluation using archived building 
components. Testing was conducted in August 2004 on 133 testing combinations. The instruments that 
were used to perform the testing had new sources; one instrument's was installed in November 2003 with 
40 mCi initial strength, and the other's was installed June 2004 with 40 mCi initial strength. 

OPERATING PARAMETERS: 

Performance parameters shown in this sheet are applicable only when properly operating the instrument 
using the manufacturer's instructions and procedures described in Chapter 7 of the HUD Guidelines. 

SUBSTRATE CORRECTION VALUE COMPUTATION: 

Substrate correction is not needed for brick, concrete, drywall, metal, plaster or wood when using Lead-in- 
Paint K+L variable reading time mode, the normal operating mode for these instruments. If substrate 
correction is desired, refer to Chapter 7 of the HUD Guidelines for guidance on correcting XRF results for 
substrate bias. 

EVALUATING THE QUALITY OF XRF TESTING: 

Randomly select ten testing combinations for retesting from each house or from two randomly selected 
units in multifamily housing. Use the K+L variable time mode readings. 

Conduct XRF retesting at the ten testing combinations selected for retesting. 

Determine if the XRF testing in the units or house passed or failed the test by applying the steps below. 

Compute the Retest Tolerance Limit by the following steps: 

Determine XRF results for the original and retest XRF readings. Do not correct the 
original or retest results for substrate bias. In single-family housing a result is defined as 
the average of three readings. In multifamily housing, a result is a single reading. 
Therefore, there will be ten original and ten retest XRF results for each house or for the 
two selected units. 

Cabulate the average of the original XRF result and retest XRF result for each 
testing combination. 

Square the average for each testing combination. 

Add the ten squared averages together. Call this quantity C. 

Multiply the number C by 0.0072. Call this quantity D. 

Add the number 0.032 to D. Call this quantity E. 

Take the square root of E. Call this quantity F. 

Multiply F by 1.645. The result is the Retest Tolerance Limit 

Compute the average of all ten original XRF results. 

Compute the average of all ten re-test XRF results. 

Find the absolute difference of the two averages. 



Niton XLF, 300, 9/24/2004, ed. I 

If the difference is less than the Retest Tolerance Limit, the inspection has passed the retest. If 
the difference of the overall averages equals or exceeds the Retest Tolerance Limit, this 
procedure should be repeated with ten new testing combinatlons. If the difference of the overall 
averages is equal to or greater than the Retest Tolerance Limit a second time, then the 
inspection should be considered deficient. 

Use of this procedure is estimated to produce a spurious result approximately 1% of the time. That is, 
results of this procedure will call for further examination when no examination is warranted in 
approximately I out of 100 dwelling units tested. 

TESTING TIMES: 

For the Lead-in-Paint K+L variable reading time mode, the instrument continues to read until it is moved 
away from the testing surface, terminated by the user, or the instrument software indicates the reading is 
complete. The following table provides testing time information for this testing mode. The times have 
been adjusted for source decay, normalized to the initial source strengths as noted above. Source 
strength and type of substrate will affect actual testing times. At the time of testing, the instruments had 
source strengths of 26.6 and 36.6 mCi. 

CLASSIFICATION RESULTS: 

Testing Times Using K+L Reading Mode (Seconds) 

XRF results are classified as positive if they are greater than or equal to the threshold, and negative if 
they are less than the threshold. 

Substrate 

Wood 
Drywall 

Metal 

Brick 
Concrete 
Plaster 

DOCUMENTATION: 

A document titled Methodology for XRF performance Characterisfic Sheets provides an explanation of 
the statistical methodology used to construct the data in the sheets, and provides empirical resuits from 
using the recommended inconclusive ranges or thresholds for specific XRF instruments. For a copy of 
this document call the National Lead Information Center Clearinghouse at 1-800-424-LEAD. 

I 

This XRF Performance Characteristic Sheet was developed by the Midwest Research Institute (MRI) 
and QuanTech, Inc., under a contract between MRI and the XRF manufacturer. HUD has determined 
that the information provided here is acceptable when used as guldance in conjunction with Chapter 7, 
Lead-Based Paint Inspection, of HUD's Guidelines for the Evaluation and Control of Lead-Based Paint 
Hazards in Housing. 

All Data Median for laboratory-measured lead levels 
(mgicm2) 

7!jth 
Percentile 

19 

18 

22 

25Ih 
Percentile 

4 

4 

8 

Pb .: 0.25 

I 1  

9 

15 

Median 

I I 

12 

16 

0.25 5 Pbc1.0 

pp 

4 5 

12 

18 

1.0 5 Pb 

11 

14 

16 



APPENDIX C 

NITON XLp 300 SERIAL NO. 8423 
XLt 898AD SERIAL NO. 17361 

RMD LPA-1B SERIAL NO. 1038 
LEAK: TESTING 



7 v@ A 3 

Valley Safety ~ervices Associates, Inc. 
330 Old Enfield Road, Belchertown, MA 01007 

ht't~t: / /ww~~.~~ss;~-inc.con~ 
(413)323-9571 

. Leak Test Datr;a/@ertificrate 
Cornplele tile data requested on tile lou part of this foml and return i t  with your Ictk lest to the address in the above 
heading. Following our analysis of your leak test specilnen we will return this form to you for your record of tlie test and 
results. 

Soul.ce/Device Description 

Device: r(-Dd Model: X @ Sorial #: 8423 ManuFneturer: -11 1 
Radioisotopc 0 lo? Activity (mCif 

Source model: . Source # : QR?0 37 Manufacturer: ii i 
The leak testing of this source/device was performed as indicated in martufactures recornmendations or 
LT-952 kit instructions using kit 80 34 63 
s: &!-NO& J- $ L ~ T  Date: 

~ompany:  'me Telephone: 6 ° Z r Z - L - @ e  11 1 

Do Not Write.Below This Line 

Leak Test Analysis Result 
/ 

Analysis of the above test on - A /5/.3 
/ 

Statistical analysis ofthe radioactive count data of this leak test specimen indicated any sctiviry present 
is less than 0.005 pCi. The source maybe used as authot-ized. 

t] Statistical analysis of  the radioactive count data of this leak'tes~ specimen indicated there is greater than 
0.005 microcuries of activity oresent, This source should be considered lealcing, Consuit your device 
operations manual; place this unit in storage and make tlie required tlotificat.iot? to yotir regulatory 
agency. 

1 11 1 YOUR NEXT REQlllRED LEh1< TEST I:OR 'r1ItS IIVICK/SOVRCE IS Dllli ON OR BEFORE I 

1 1  I ANOTllER'TGS'T KIT WILL BE SENT T O  YOl l2  \VEEICS BEFORE THIS DATE POR YOtJR ljSD AND I 11 1 RETURN FOR ANALYSIS. 

THIS CERTIFICATE IS AN ESSENTIAL RECORD AND SHOULD BE MAINTAINED FOR INSPECTION BY THE 
REGULATORY AGENCY. 

CERTIFICATE #; , gfl.5 qd 3 BY: y&-.F@ DATE : ~ ~ f d  or 
% - 



S C I E N B f  F I C  
Radiation Profile Certification FRMO64 Rev B 

This NITON Portable XRF Analyzer, Serial Number 843.3 was surveyed 
for radiation dose rate prior to initial delivery. The survey is performed with the shutter 
closed (i.e., sources in the shielded position). 

The results of the survey indicate that the dose rate does not exceed 0.05 
millirem per hour at any point 5 cm from the surface of the device. 

r,, (23.47 ; This survey was conducted by . . 

on i/- I - S ~  . If you have any further questions, please contact Thermo Fisher 
Scientific's NITON Analyzers at (800) 875-1 578. 

(NOTE: THIS IS NOT A LEAK TEST - For leak testing instructions please refer to the 
Radiation Safety section of your User's Guide) 

DOCUMENT ( OWNER I REV I DATE 

FRM064 Rev A 1 Radiation Profile Certification I J, Blute I B I 12/15/06 Page 1 of 1 



APPENDIX D 

BULK PAINT CHIP 
LABORATORY ANALYTICAL RESULTS 



August 27,2008 

David Lennon 
TRC 
21 Technology Dr. 

Irvine, CA 92618 

'IT3L: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100537 

RE: WEST COUNTY CONNECTORS, 15 1396 

Attention: David Lennon 

Enclosed are the results for samplets) received on August 20,2008 by Advanced Technology 
Laboratories . The sarnple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

~aboratdry Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technolorzy Laboratories. 

- 3; 
3275 Wulrz~lt Averzuc Sigrzul Hill, CA 90755 .Tel: 562 989-4045 Fox: 562 989-4040 



ANALYTICAL Rl3SULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #I-405 N to 605 N-Entry-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-001 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adwr~ced TcrhnoIog~' 
L~borarorics 3275 Woltttd Avcttue, Signnl Hill, CA 907.75 Tcl: 562. 989.4045 FLY: 562.989.4040 

2 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #2-405 N to 605 N-Exit-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAiCNT CHIP 

Lab ID: 100537-002 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

QC Batch: 48324 RunlD: ICP8-080826C PrepDate: 8/25/2008 Analyst: LKN 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikdSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out - 
A d ~ ~ ~ f ~ c e d  TccfnoIogy 

L:~bornlorits 3275 WaIttlrt Avenue, Sigital Hill, CA 90755 Tel: 562. 959.4045 Fm: 562.989.4040 

3 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #3-605 S to 405 S-Entry-YEL 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-003 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 
Chromium 65 4.0 mglKg 1 8/26/2008 01 :20 PM 
Lead 280 4.0 mg/Kg 1 8/26/2008 01:20 PM 

Qualifiers: B Analyte detected in the associated Method Blank E value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surronate Diluted Out 

Adsartced Tcrfnologr~ 
Laliowtories 3275 N'alttnt Aveturc, Sig~znl Hill, CA 907.75 Tcl: 562. 989.4045 Fux: J62.YS9.4040 

4 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #4-605 S to 405 S-Exit-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-004 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-O80826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 11 4.0 mg/Kg 1 8/26/2008 01 :26 PM 

Lead 40 4.0 mg/Kg 1 8/26/2008 01 :26 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding,times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~,a~t<-ed Tcehnoiog~~ 
L~boratorirr 3275 N/alrtrcf Av~.nue, Sigiznl Hill, CA 907i5 Tel: 562. 989.4045 Fm: 562.989.4040 

5 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~zig-08 

CLIENT: TRC Client Sample ID: #5-Seal Beach-E-West Bound-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-005 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Ad~;?llccd T&lnolo,njr 
L:~horatoricr 3275 N'alnld Avenue, Sigiznl Hill, CA 90755 Tel: 562. 989.4045 Fm-: 562.989.4040 

6 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: %-Seal Beach-E-West Bound-WHT 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-006 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 08 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 
Lead 420 120 mglKg 1 8/26/2008 01 :38 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adr,ailccd Tcrfinology 
Lafiorator;~ 3275 Walnrrt Avenire, Sig11n1 Hill, CA 90755 Tel: 562. 989.4049 F a :  562.989.4040 

7 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #7-Seal Beach-E-West Bound-WHT 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-007 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 

Lead 3900 5.6 mg/Kg 1 8/26/2008 01:42 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~:?itccd TechnoIogt~ 
Laborotories 3275 WaIttrrt Avenftue, Sigrtal Hill, CA 90755 Tel: 562. 939.4045 F~LY: 562.969.4040 

8 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #8-Seal Beach-E-East Bound-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-008 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 
Chromium 28000 120 mg/Kg 1 8/26/2008 02: l l  PM 
Lead 120000 120 mg/Kg 1 8/26/2008 02: l l  PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~~ai~ccd Tcrlnofogy 
Labowtorim 3275 Walttrrt Avcttire, Sigiznl Hill, CA 907.75 TeI: 562. 9989.4045 Far: 562.989.4040 

9 of 31 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #9-Seal Beach-E-East Bound-WHT 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-009 

Analyses Result PQL Qual Units - DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 812512008 Analyst: LKN 

Lead 79 6.1 mg/Kg 1 8/26/2008 02:15 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeJSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Ad!:?fllrcd TcrI~noIog~~ 
Laborntories 3275 Waln~ii Avciti~q Sig~znl Hill, CA 90755 Tel: 562. 989.4045 Fax: 362.969.4040 

10 of31 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #lo-Seal Beach-E-East Bound-WT 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-0 10 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 6010B 

RunlD: ICP8-080826C QC Batch: 48324 PrepDate: 8/25/2008 Analyst: LKN 

Lead 47 8.0 W l K g  1 8/26/2008 02:21 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adwitced Tcr l~olo,nj~  

Laborntorim 3275 Walttrit Avenue, Sigfzal Hill, CA 907.75 TeI: 562. 989.4045 k'a;:562.989.4040 

11 of 31 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #1 1-Seal Beach-W-West Bound-YEL 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-01 1 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 30506 EPA 601 06 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 1300 17 mg/Kg 1 8/26/2008 0340 PM 
Lead 5400 17 WlKg  1 8/26/2008 03:40 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Suriogate Diluted Out 

Adwrrrvd Tcrfinologt~ 
tafiorntori2s 3275 IValnut Avertue, Sigilnl Hill, CA 9 0 7 s  Tel: 562. 989.4045 Fa-: i62.989.4040 

12 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #12-Seal Beach-W-West Bound-WH 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-012 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 
Lead 110 17 mg/Kg 1 8/26/2008 03:44 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikdSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adi:?nc.ed Tcrlnof~g$~ 
Laborafories 3275 IValrtniAvcnue, Sigtlnl Hill, CA 90755 Tcl: 562. 989.4045 Fa-: 562.969.4040 

13 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLDENT: TRC Client Sample ID: #13-Seal Beach-W-East Bound-YEL 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID:. 100537-013 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 41 00 4.4 WlKg 1 812612006 03:49 PM 

Lead 17000 8.9 mglKg 2 8/26/2008 04:13 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matriw interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Adipa~tccd TcrimoIog~~ 

Lsborotorics 
3275 Walttrrt Avenue, Sigital Hill, CA 90755 Tef: 562. 989.4045 Fa-: 562.969.4040 

14 of 31 



ANALYTICAL Rl3SULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #14-Seal Beach-W-East Bound-WHT 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-014 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 30506 EPA 601 0 6  

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Lead 68 40 mglKg 1 8/26/2008 03:54 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adwt~wd ?ierf~nofo,g~' 
Laboratoriw 3275 IValrtntAvatue, Sigitnl Hill, CA 90755 Tel: 562. 989.4045 F a  562.969.4040 

15 of31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #15-Seal Beach-W-East Bound-Bike 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-015 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Lead 30 10 mglKg 1 8/26/2008 04:18 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

A d t ~ ~ t c ~ d  Tccltnofog~~ 
LofiorntorieF 3275 Wulttnt Avemte, Sig~tnl Hill, CA 90755 Tel: 562. 989.4045 F a :  562.989.4040 

16 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #16-Valley View-E-West Bound-YE 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: W S T  COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-016 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 730 20 mglKg I 8/26/2008 04:22 PM 
Lead 2800 20 mg/Kg 1 8/26/2008 04:22 PM 

Qualifiers: B Andyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Ad1 ~ r ~ c c d  Tccf~noIofi,~~ 
tabors forics 327.5 Walttrrt Avenirr?, Sigiznl Hill, CA 907% Td: 562. 989.4045 Fax: 562.969.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #17-Valley View-E-West Bound-BL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-0 17 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Lead 33 20 mglKg 1 8/26/2008 04:27 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surronate Diluted Out - 

Ad~:?~ced TccfnoIog~r 
LaBoratorifl 3275 WaItt~d Avettur?, Sigiznl Hill, CA 90755 Tel: 562. 989.4045 Fa-: 5562.989.4040 
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ANALYTICAL R E S a T S  
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #I&-Valley View-E-West Bound-WH 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-018 

Analyses Result PQL Qua1 Units Dl? Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-O80826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Lead 11 8.7 W l K g  1 8/26/2008 04:31 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surroeate Diluted Out - 

Ad~~~nccd Tcrlnoiog~' 

Lsftornfor;i?r 3275 IYul~tnf Avou~r?, Sigiznl Hill, CA 907.75 Tel: 562. 989.4045 Fa: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL IUEXJLTS 
Print Date: 27-Azig-08 

CLIENT: TRC Client Sample ID: #19-Valley View-E-East Bound-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-019 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 601 OB 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out - 

Adrar~ccd Tcr/it~oioon)~ 
L:~lioratoriCrs 3275 Walttnt Avettttr?, Sigmnl Hill, CA 90755 Tel: 562. 959.4045 Fa-: 562.959.4040 
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ANALYTICAL IUEWLTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #20-Valley View-E-East Bound-BLK 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-020 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826E QC Batch: 48325 PrepDate: 8/25/2008 Analyst: LKN 

Lead 51 9.5 mg/Kg 1 8/26/2008 04:40 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Adrnf~ccd Tcci~~~oiogs 
Lnhvrntorics 3275 Walnnt Avcnug Sign01 Hill, CA 9 0 7 s  Tel: 562. 989.4045 F a :  562,989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #21-Valley View-E-East Bound-WH 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-021 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Lead ND 290 mg/Kg 1 8/26/2008 1 1 :21 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adr :?i~c.cd Teciinologt~ 
Laborntorim 3275 N'altruf Aveftue, Sig11n1 Hill, CA 90755 Tel: 562. 989.4045 F a :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #22-Bolsa Chica-W-West Bound-BL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-022 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Lead ND 330 mglKg 1 8/26/2008 11 :26 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO surrogate Diluted Out 

Ad;,anced Ticf~nology 
Laf>ornforim 3275 Walflrrt Avertne, Sigitnl Hill, CA 907.55 Td: 562. 989.4045 Far: 362.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 

CLIENT: TRC Client Sample ID: #23-Bolsa Chica-W-West Bound-YE 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-023 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless othenvise specified 
DO Surrogate Diluted Out 

Ad~,ai~ccd Technology 

L~hornlories 3275 N'alrtrrt Avettlie, Signal Hill, CA 907.75 Tel: 562. 989.4045 Fax: J(iZ.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #24-Bolsa Chica-W-West Bound-WH 
Lab Order: 100537 Collection Date: 811 912008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-024 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Lead 6.1 4.9 mg/Kg 1 8/26/2008 11:35 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeJSurrogate outside of limits due to matrix interference Results are wet unless othenvise specified 

DO Surrogate Diluted Out 

Adsa~tccd Teri~noIug~~ 
La fiornioricr 3275 Walnrit Avenue, Signal Hill, CA 907.75 Tel: 562. 959.4045 Fax: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 27-Aug-08 -. 

CLDENT: TRC Client Sample ID: #25-Bolsa Chica-W-East Bound-BLK 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: PAINT CHIP 

Lab ID: 100537-025 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Lead ND 1 5  mglKg 1 8/26/2008 11 :41 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Ad~z i~ced  Tecftnofogr~ 
L:~liornforiCs 3275 N'abtrct Avcnrrr?, Sigiznl Hill, CA 90755 Tcl: 562. 989.4045 F a :  562.989.4040 

26 of 31 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #26-Bolsa Chica-W-East Bound-YEL 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-026 

Analyses Result PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 
Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S Spike/Sumogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

AdrPanccd Tcr/~moio,n?~ 
Lsbornforirn 3275 Wulttut Avenue, Sigiznl Hill, C,4 907.75 Tel: 562. 9989.4045 F w :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 27-~ug-08 

CLIENT: TRC Client Sample ID: #27-Bolsa Chica-W-East Bound-WH 
Lab Order: 100537 Collection Date: 8/19/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: PAINT CHIP 

Lab ID: 100537-027 
- 

Analyses Result PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-080826A QC Batch: 48326 PrepDate: 8/25/2008 Analyst: LKN 

Lead 24 5.4 mg/Kg 1 8/26/2008 I 1  :50 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikdSunogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adrvnccd Tecfinofogv 
Labornfori(2~ 3275 ?Yalrtt~tAvcttrrt, Sigtnl Hill, CA 90755 Td: 562. 989.4045 Fay: 562.989.4040 
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Advanced Technology Laboratories Date: 27-AZL~-08 

CLIENT: TRC 

Work Order: 100537 
ANALYTICAL QC S-Y REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-S 

Sample ID: M8-48324A SampType: MBLK Testcode: 6010-S Units: rnglKg Prep Date: 8/25/2008 RunNo: 98797 I Client ID: PBS Batch ID: 48324 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528995 I 
Anaiyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.089 1 .O 

Lead 0.31 8 1 .O 

Sample ID: LCS-48324 SampType: LCS Testcode: 6010-S Units: rnglKg Prep Date: 8/25/2008 RunNo: 98797 

Client ID: LCSS Batch ID: 48324 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528996 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 50.408 1 .O 50.00 0.08906 101 80 120 

Lead 50.905 1 .O 50.00 0.3179 101 80 120 

Sample ID: MB-48324-MS SampType: MS Testcode: 6010-S Units: rnglKg Prep  ate:' 8/25/2008 RunNo: 98797 I 
Batch ID: 48324 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528998 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 1 15.274 1.0 125.0 0 92.2 50 114 

Lead 116.614 1.0 125.0 0 93.3 45 110 

Sample ID: MB-48324-MSD SampType: MSD Testcode: 6010-S Units: rng/Kg Prep Date: 8/25/2008 RunNo: 98797 

Client ID: 777722 Batch ID: 48324 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528999 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Qualifiers: 
B Analyte detected in the associated Melhod Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

- 
,trflstn~rd P~cl1ncla~r' 

I,tibur:rtvr;c.s 3275 ll'nhrrt Aee~r~re. Sig~rol Ilill, (2.1 90755 Tel: 562. 989.4545 Fay: 562.989.4040 
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CLIENT: TRC 
Work Order: 100537 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-S 

I Sample ID: MB-48326 SampType: MBLK Testcode: 6010-S Units: mglKg Prep Date: 8/25/2008 RunNo: 98763 

I Client ID: PBS Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528506 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.102 1 .O 

Lead 0.280 1 .O 

Sample ID: 100607-005A-DUP SampType: DUP Testcode: 6010-S Units: mglKg Prep Date: 8/25/2008 RunNo: 98763 

Client ID: ZZZZZZ Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528508 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 100607-005A-MS SampType: MS Testcode: 6010-S Units: mglKg Prep Date: 8/25/2008 RunNo: 98763 

Client ID: z2ZZ.Z Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528509 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium 
Lead 

I Sample ID: 100607-005A-MSD SampType: MSD Testcode: 6010-S Units: mglKg Prep Date: 8/25/2008 RunNo: 98763 

I Client ID: ZZZZZZ Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528510 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 
Lead 

Sample ID: LCS-48326 SampType: LCS Testcode: 6010-5 Units: mg/Kg Prep Date: 8/25/2008 RunNo: 98763 

Client ID: LCSS Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528511 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 47.760 1 .O 50.00 0.1015 95.3 80 120 

Qualifiers: 
B Aiialyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surroeate ~ i l h e d  Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeISurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 100537 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-S 

Sample ID: LCS-48326 SarnpType: LCS Testcode: 6010-S Units: mglKg Prep Date: 8/25/2008 RunNo: 98763 

Client ID: LCSS Batch ID: 48326 TestNo: EPA 60108 EPA 30508 Analysis Date: 8/26/2008 SeqNo: 1528511 

Analyte Result PQL SPK value SPK Ref Val %REC LowLirnit HighLimit RPD Ref Val %RPD RPDLirnit Qua1 

Lead 48.866 1 .O 50.00 0.2799 97.2 80 120 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeISurrogate outside of limits due to matrix interference 

,ldr:~nccd TccI~nologr~ 
L~ i~ura fo~ ic s  3275 ll'n1111ct A~*ei.rrne, Sig1111l l f i N ,  Cil 90755 Tel: 562. 989.4045 Fay: 562.989.4040 
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CHAIN OF CUSTODY RECORD 
I I FOR 1 ARORATORY llSF ON1 Y 

~ a g e % ~ e  of? 

Advnnrud Torhrtnlnmt 1 I 
. -.. -. .--... .. -.-. --- -..-. 

Tel: (562) 989-4045 e Fax: (562) 989-4040] I Other: - . 13. CONTAINER INTACT Y N 6. PRESERVED y(I1 N u  . 

Sample Condition Upon Receipt ' 

I. CHILLED Y [13 N [3 4. SEALED Y U  N U  

2. HEADSPACE (VOA) Y N 5. #OF SPLS MATCH COC Y N [3 

. - .- . - . - - - .- - - - . - . - - - - oJ Method of Transport 

Client: 'T P C 

Attention: PA V/o &r/n/b/\/ 

Laboratories 3 3275 Walnut Avenue 
1 - Signal Hill, CA 90755 

Project Name: Project #: /5,3 Sampler: (Prinked Name) 

@65T Ccun/rZ/ dc~n/Ecii4.S 
Dat : Time: 

, ( s i g n a y ~ *  
Time: , 

~ / z D / o  e //:I+& 
I bate Time: Received by: (stpn$ur and ri tad ama) 

8% I&' 
uu Ji 'A 8 

Time:' f r / 3 ~ ,  /gsS I 
) 52.5 

Relinquished by: (Signaha end ~dnlhd N e? I Da : Time: Received by: (slgnalure and Prlnlod Name) Date: ' Time: 

Address: z/ 7Ecf/r/m&l/ 
City: /t-?v/Af6 state: &f zip Code: ?Zk/B 

p.0. #: 

Logged By: Date: 

Tel: 947 -727-7f58 
 ax: ?q$'- 72 7- 9'336 

Client [3 
ATL 
CA OverN 3 
FedEx [3 



Tel: (562) 989-4045 * Fax: (562) 989-40401 I Other:. I 3. CONTAINER INTACT Y  C] N C] 6. PRESERVED YCI N U  

Client: 'T-R C Address: 24 7G&!n/~&hl/ Tel: 9Y(q -727-7f56 
Attention: PA V/D ~!-gNn/dd City: / P V / A ~ ~  state: C4 Zip Code: 4Zli/B Fax: 7% 7- 73% 

Project Name: Project #: /5/3 Sampler: (Prinled Name) 

H65-r C c ~ i n l ~ f  Bol\rr/EcToAS Eelrc- ,~'~?@uGT'G 

/--' 
' Time: 

~ 

~ h t e :  Time: 
8 j z - ~  o x  

Relinquished by: (Slgnalutn anqpdnte NII e I  at$ Time: Received by: (sipna~ure end Pdnlad Nsma) ' Date: Time: 
)g35-- 

t - 

I e ri I 

CHAIN OF CUSTODY RECORD P s g e 3 ~ g g e  o@ 

Advaitced Tecltnology 
Laboratories 

3275 Walnut Avenue 
Signal Hill, CA 90755 

FOR LABORATORY USE ONLY 

151 396 P O  # 

Logged By Date 

Method of Transport 
Client 
AT, 
CA OverN 
FedEx 

Sample Cond~t~on Upon Receipt 
I CHILLED Y  [7 N 4 SEALED Y O  N O  

2 HEADSPACE (VOA) Y  N 5 # O F  SPLS MATCH COC Y Ell N q 





September 12,2008 

David Lemon 
TRC 
2 1 Technology Dr. 
Irvine, CA 9261 8 

TEL: (949) 341-7458 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02107CA 
NEVADA.: CA-40 1 

Arizona: AZ0689 
CSDLAC No.: 10196 

Workorder No.: 100846 

RE: W S T  COUNTY CONNECTORS, 15 1396 

Attention: David Lemon 

Enclosed are the results for sarnple(s) received on September 05,2008 by Advanced Technology 
Laboratories . The sainple(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of fiuther assistance to your company. 

Sincerely, 

4h-L a\ Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Adva~lced Technology l t f l s  . 
Laboratories 3275 Waliz~lt Averzue igrirzl H ~ l l ,  CA 90755 Tell: 562 989-4045 Fux: 562 959-4040 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 12-Sep-08 - - 

CLIENT: TRC Client Sample ID: #30-Seal Beach-East-Westbound-Medi 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLD 

Lab ID: 100846-001 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: iCP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 
Chromium 14 0.018 1 .O mglL 20 911 112008 10:59 PM 

Lead 13 0.042 I .O mglL 20 911 112008 10:59 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 91912008 Analyst: LKN 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO 'surrogate Diluted Out 

Ad~ntt'ed Tcrhnoiog~~ 
LsBornforiu' 3275 Walttnt Avcttuc, Sigrinl Hill, CA 907.i5 Tcf: 562. 9939.4045 Fay:  .362.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 12-Sep-08 - - 

CLIENT: TRC Client Sample ID: #31-Seal Beach-East-Westbound-Lane 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 100846-002 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 
Lead ND 0.042 1 .O mglL 20 911 112008 11:02 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 601OB 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2008 Analyst: LKN 

Lead ND 0.023 0.25 mglL 1 911 112008 10:Ol AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adt:?i~ccd P'cc/~nologr 

t:~borarorics 3275 N'alrtl~t Avenue, Signal Hill, CA 9075.5 Tel: 562. 989.4045 Fm: 562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 12-sep-08 

CLIENT: TRC Client Sample ID: #32-Seal Beach-East-Westbound-Bike 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-003 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Lead ND 0.042 1 .O mglL 20 911 112008 1 1 :05 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2008 Analyst: LKN 

Lead ND 0.023 0.25 mglL 1 911 112008 10:05 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adlza~iccd Tcchufug~ 
L;iborafuris 3275 Wfll~tntAverzu% Signnl Hill, CA 90755 Tel: 562. 9989.4045 Fu: 562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 12-Sep-08 

CLIENT: TRC Client Sample ID: #33-Seal Beach-East-Eastbound-Medi 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 100846-004 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Chromium 130 0.18 10 mg1L 20 911 I12008 11:09 PM 
Lead 82 0.42 10 mglL 20 911 112008 11:09 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 91912008 Analyst: LKN 

Chromium 

Lead 

0.75 0.0034 0.25 mglL 1 911 112008 10:09 AM 
3.5 0.023 0.25 mglL 1 911 112008 10:09 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrorrate Diluted Out - 

Adr.?nccrl Ter/~no/ogl~ 
L3b~rlIror;es 3275 IValttrlt Aveture, Sig~rnl Hill, CA 90755 Tel: 562. 989.4045 Fa-: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 12-Sep-08 

CLIENT: TRC Client Sample ID: #34-Seal Beach-East-Eastbound-Lane- 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CON~\~ECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-005 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Lead ND 0.042 I .O mglL 20 9/111200811:12PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 60106 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2008 Analyst: LKN 

Lead ND 0.023 0.25 mglL 1 911 112008 10:12 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H . Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to mat& interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out - 
Adt:?nccd Tcrlnoio,nj~ 

L ~ ~ o r a i o r i ~  3275 Wal~tnt Avenue, Sigiznl Hill, CA 907.75 TcL: 562. 9989.4045 Fay: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL ~ S U L T S  
Print Date: 12-Sep-08 

CLIENT: TRC Client Sample ID: #35-Valley View-East-Westbound-Me 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-006 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

6.4 0.018 1 .O mglL 20 9/11/200811:15PM 

5.0 0.042 1 .O mglL 20 9111/200811:15PM 

EPA 13111 6010B 

RunlD: lCP6-080911A QC Batch: 48655 PrepDate: 91912008 Analyst: LKN 

Chromium 

Lead 

ND 0.0034 0.25 mglL 1 911 112008 10:16 AM 

ND 0.023 0.25 mglL 1 911 I12008 10: 16 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSunogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~:?~~ced TerI~noiog~~ 
Lsborntoricv 3275 IValrtut Averure, Sig~zal Hill, Cil 907.75 Tel: 562. 9989.4043' Far: -762.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 12-~ep-08 

CLIENT: TRC Client Sample ID: #36-Valley View-East-Eastbound-Med 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-007 

Analyses Result MDL PQL Quai Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Lead 110 0.042 1 .O mglL 20 91111200811:19PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA I3111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 91912008 Analyst: LKN 

Lead ND 0.023 0.25 mglL 1 911 112008 10:20 AM 

Qualifiers: B Arialyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diiuted.Out 

A ~ I : ? N c c ~  Tcc/~~~ofo,n?~ 

L:~boratories 3275 JVabtrit Avem~e, Sigrznl Hill, C,4 907.i.5 Tel: 562. 989.4045 Fay: J62.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 12-sep-08 

CLIENT: TRC Client Sample ID: #37-Valley View-East-Eastbound-Med 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-008 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Chromium 
Lead 

' ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2008 Analyst: LKN 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adl,artccd Tccit~ulogr. 
LafiornturiC.r 3275 Walrtrrt Avertire, Sigiral Hill, CA 90755 Tef: 562. 989.404.j F a :  ..j62.989.4041/ 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 12-Sep-08 

CLIENT: TRC Client Sample ID: #38-605s to 405 South-Entry-YEL 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-009 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 
Chromium ND 0.018 I .O mglL 20 9/12/2008 02:29 PM 
Lead ND 0.042 1 .O mglL 20 9/12/2008 02:29 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2000 Analyst: LKN 
Chromium ND 0.0034 0.25 mglL 1 911 112008 10:35 AM 
Lead ND 0.023 0.25 mglL 1 911 112008 10:35 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

A ~ I ~ I I C C ~  l'crhnoIog;~ 
tsbowrorics 3275 WuIttrtt Avenue, S i g ~ ~ n l  Hill, CA 90755 Tel: 562. 989.4045 Fa-: 562.969.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESmTS 
Print Date: 12-Sep-08 

CLIENT: TRC Client Sample ID: #39-405N to 605 North-Exit-YEL 
Lab Order: 100846 Collection Date: 9/4/2008 
Project: W S T  COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 100846-0 10 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: ICP8-080911K QC Batch: 48678 PrepDate: 9/9/2008 Analyst: LKN 

Chromium 17 0.018 1 .O mglL 20 9/12/2008 03:OO PM 

Lead 7.6 0.042 1 .O mglL 20 9/12/2008 03:OO PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-080911A QC Batch: 48655 PrepDate: 9/9/2008 Analyst: LKN 

Chromium ND 0.0034 0.25 mglL 1 911 112008 10:43 AM 

Lead 2.8 0.023 0.25 mglL 1 911 112008 10:43 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSunogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~~nnced TCC~JIO~O~I '  
La&,lrornioricS 3275 Waltutt Avenlre, Sigiznl Hill, CA 907.V Tel: 562. 989.4045 F a :  562.989.4040 
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Advanced Technology Laboratories Date: 12-sep-08 

CLIENT: TRC 
Work Order: 100846 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-ST 

Sample ID: ME-48678A SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: PBS Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/11/2008 SeqNo: 1539592 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 

Lead 

Sample ID: LCS-48678 SampType: LCS Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: LCSS Batch ID: 48678 TestNo: WET1 EPA 60 WET Analysis Date: 9/11/2008 SeqNo: 1539593 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 100827-002A-DUP SampType: DUP Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: ZZZZZZ Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540298 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 

Lead 

Sample ID: 100827-002A-MS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: ZZZZZZ Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540299 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: MB-486786 SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: PBS Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540300 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H ~old ing times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out Calculations are based on raw values 

,ld~anccd Jccffn~iog~. 
titbur1Illrir.s 3275 11hlrtrrtAswzte Sig~tiri IliN. Cl 90755 T d  562. Yil9.40$5 Fay: 562.989.-/040 
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CLIENT: TRC 
Worlc Order: 100846 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUMIM[ARY REPORT 

TestCode: 6010-ST 

Sample ID: 18-486788 SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 91912008 RunNo: 99435 

Client ID: PBS Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540300 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 100827-015A-DUP SampType: DUP Testcode: 6010-ST Units: mg/L Prep Date: 9/9/2008 RunNo: 99435 

Client ID: ZZZZZZ Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540303 

Analyte Result PQL SPK value SPK Ref Val %REC LowLirnit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 100827-015A-MS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: ZZZZZZ Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540304 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLirnit Qual 

Chromium 
Lead 

Sample ID: 100827-015A-MSD SampType: MSD Testcode: 6010-ST Units: mglL Prep Date: 9/9/2008 RunNo: 99435 

Client ID: ZUZZZ Batch ID: 48678 TestNo: WET/ EPA 60 WET Analysis Date: 9/12/2008 SeqNo: 1540305 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out Calculations are based on raw values 

,ldr~tf~ivd Terhnuf(19 
32.75 ~ ~ ~ I I I I I I ~ ~ I ~ ~ I I I I C ,  Sig~~i~Il-Iill, G1 YO755 Tel: 562. 989.JO45 Fav: 562.989.4040 
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CLIENT: TRC 
Worlc Order: 100846 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUNIMLARY REPORT 

TestCode: 6010-TC 

Sample ID: ME-48655A SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 9/9/2008 RunNo: 99387 

Client ID: PBS Batch ID: 48655 TestNo: EPA 13111 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538772 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 I 
Chromium ND 0.050 

Lead 0.013 0.050 

Sample ID: ME-48631A TCLP SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 9/9/2008 RunNo: 99387 I Client ID: PBS Batch ID: 48655 TestNo: EPA 1311l 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538773 I 
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.002 0.050 

Lead ND 0.050 

-8655 SampType: LCS Testcode: 6010-TC Units: mglL Prep Date: 9/9/2008 RunNo: 99387 I Client ID: LCSS Batch ID: 48655 TestNo: EPA 13111 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538774 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 
Lead 

Sample ID: 100846-009ADUP SampType: DUP Testcode: 6010-TC Units: mglL Prep Date: 9/9/2008 RunNo: 99387 

Client ID: #38-605s to 405 Sou Batch ID: 48655 TestNo: EPA 13111 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538784 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 

Lead 

Sample ID: 100846-010AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 9/9/2008 RunNo: 99387 

Client ID: #39-405N to 605 Nor Batch ID: 48655 TestNo: EPA 13111 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538786 I 
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 12.587 0.25 . 12.50 0.1167 99.8 75 120 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out Calculations are based on raw values 

,lrltztnrerl7~cltnologr 
Ltthur:i~oric.r 3275 lf'a11111t A~*errrrr. Sigtlrrrl Ilill,C# 90755 T e t  562. 989.4045 F a :  562.989. JU4O 
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CLIENT: TRC 
Worlc Order: 100846 
Project: . WEST COUNTY CONNECTORS, 151396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-TC 

Sample ID: 100846-01 OAMS SarnpType: MS Testcode: 6010-TC Units: mglL Prep Date: 91912008 RunNo: 99387 

Client ID: #39-405N to 605 Nor Batch ID: 48655 TestNo: EPA 131 11 60 EPA3010A Analysis Date: 911 112008 SeqNo: 1538786 

Analyte Result PQL SPK value SPK Ref Val %REC LowLirnit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Lead 15.191 0.25 12.50 2.787 99.2 71 118 

Sample ID: 100846-010AMSD SampType: MSD Testcode: 6010-TC Units: mg/L Prep Date: 91912008 RunNo: 99387 

Client ID: #39-405N to 605 Nor Batch ID: 48655 TestNo: EPA 13111 60 EPA3010A Analysis Date: 9/11/2008 SeqNo: 1538787 

Analyte Result PQL SPK value SPK Ref Val %REC LowLirnit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium 12.894 0.25 12.50 0.1167 102 75 120 ' 12.59 2.41 20 

Lead 15.397 0.25 12.50 2.787 101 71 118 15,19 1.35 20 

Qualifiers: 
B Analyte detected in tlie associated Method Blank E Value above quaititation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding tiines for preparation or analysis exceeded 

S ~~ike1Surrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out - Calculations are based on raw values 

Idvrtnm9d 7 i rhndf1~  
3275 lV~tirlrtit,lvef~~~e, Sig~rcrlIIiff, GI YO755 Tel: 562. YffY.JO45 Far: 562.9ff9.4040 
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I hereby authorize ATL to perform the work Send Report To: Bill To: Special lnst~ctionslComments: 
Attn: T)A\IID LErCJhSod indicated below: Attn: 

Project Mgr /Submitter: - y Antiip4r STL~/TCLP 

J@K huF&fG 9 / ~ / ~ 0  . co: Co: 

CHAIN OF CUSTODY RECORD. - Page /psge/of 

Advanced Teclr~zology 
Laboratories 

3275 Walnut Avenue 
Signal Hill, CA 90755 

Tel: (562) 989-4045 * Fax: (562) 989-4040 

FOR LABORATORY USE ONLY 

I 

Client: mC 

Sampie Condition Upon Receipt 

'CHILLED Y N 4. SEALED y o  N y 4  

1~4 
2. HEADSPACE (VOA) Y El N 5. X OF SPLS MATCH COC Y ,d N 

3. CONTAINER INTACT Y N 6. PRESERVED y n  N 

/5/39G; P.O. #: 

Logged By: A/  Dale: 'fhq 
Address: 2/ jr&&~(~&Clj J 

Method of Transport 
Client 
A I L  T 
CA OveiN 
FedEx El 
Other: d 

Attention: PAV 1 D EdN0 f i  
Project Name: 

5:Ospm 
I / Date 

Date: ?/5/0% +,/"/hq Time: 1 3  Y7 
Date: 

' 
Date: Time: fY$h' ~ t / C / a y '  iqqsF 

Date: ' ' Time: a Received by: (signn~uk and brinled Nome) n ate f Time: 

city: /kV/n/e state: a Zip Code: ?2&$ J 
Tel: 949 -72 7- 7C/S-8 

Fax: ?qg - 72 7- 933C; 





October 03,2008 

David Lennon 
TRC 
2 1 ~ & A ~ ~ n o l o ~ ~  Dr. 

Irvine, CA 9261 8 

TEL: (949) 341 -745 8 
FAX: (949) 727-7399 

ELAP No.: 1838 
NELAP No.: 02 107CA 
NEVADA.: CA-401 

Arizona: A20689 
CSDLAC No.: 10196 

Workorder No.: 1013 14 

RE: WEST COUNTY CONNECTORS, 1 5 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on September 29,2008 by Advanced Technology ' 

Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory certifications. 

Thank you for the opportunity to service the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of fixther assistance to your company. 

Sincerely, 

Eddie F. Rodriguez 

Laboratory Director 

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without w&ten permission from the client and Advanced Technology Laboratories. 
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Advanced Technology Laboratories 
ANALYTICAL RIESrnTS 
Print Date: 03-Oct-08 

CLENT: TRC Client Sample ID: X-5-Lane Marker 405 N to 605 N 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 101314-001 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Lead ND 0.042 1 .O rnglL 20 10/2/2008 0327 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Lead ND 0.023 0.25 rnglL 1 I01212008 10:05 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for prepamtion or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surroeate Diluted Out - 
Adr*airccd TEP/NIUIU~I~ 

Lsborn?uri~~ 3275 WaIrt~rt Averzue, Sigrznl Hill, CA 90755 rli.1: 562. 9989.4045 Fa: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 03-Oct-08 

CLIENT: TRC Client Sample ID: X-7-Shoulder Cross Stripe-605 N-WH 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab' ID: 101314-002 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 9/30/2008 Analyst: LKN 

Lead ND 0.042 1 .O mglL 20 10/2/2008 03:31 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 10/1/2008 Analyst: LKN 
Lead ND 0.023 0.25 mglL 1 10/2/2008 10:OB AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitaiion range 

H Holding times for preparation or analysis exceeded ?fD Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surronate Diluted Out - 

Adr meed TechnoJogv 
L:zbornlories 327.7 Il'alttut Avetzuc, Sig~znl Hill, CA 90755 Tcl: 562. 989.4045 F~LK: J62.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESrnTS 
Print Date: 03-Oct-08 

CLIENT: TRC Client Sample ID: X-14-Lane Marker-Willow Ramp-YE 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 101314-003 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium 12 0.018 1 .O mglL 20 101212008 03:34 PM 

Lead 8.0 0.042 1 .O mglL 20 101212008 03:34 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Chromium ND 0.0034 0.25 mglL 1 101212008 10: l l  AM 

Lead 1.2 0.023 0.25 mglL 1 10/2/2008 10:11 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out - 

Adi:?nced Tic/~noiogt~ 
Laboratories 3275 IVairtuf Aveure, Signnl Hill, CA 907.75 Tef: 562. 989.4045 kirs: 562.989.4040 
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ANALYTICAL, RESULTS 
Advanced Technology Laboratories Print Date: 03-act-08 

CLIENT: TRC Client Sample ID: X-23-605 S to 405 S at Tunnel Entry- 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 101314-004 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium 11 0.018 1 .O mglL 20 I01212008 03:37 PM 

Lead 8.3 0.042 1 .O mglL 20 10/2/2008 03:37 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 60106 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Chromium ND 0.0034 0.25 mglL 1 10/2/2008 10: 15 AM 

Lead 0.94 0.023 0.25 mglL 1 101212008 IO:15 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adl,anccd Tcr/noIogy 

L : J ~ o ~ ~ ~ o ~ ~ L c s  3275 IVal~tnt Aveturcl, Sigrtnl Hill, C.4 907.55 Tel: 562. 989.4045 F a :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 03-oct-08 

CLUENT: TRC Client Sample ID: X-27-605 N-Median-YEL 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 1013 14-005 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 601 0B 

RunlD: 1 ~ ~ 8 - 0 8 1 0 0 2 ~  QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA301 OA 

ND 0.018 1 .O mglL 20 10/2/2008 03:40 PM 

ND 0.042 1 .O mglL 20 1012/2008 03:40 PM 

EPA 1311/6010B 

RunlD: ICP8-081002A 

Chromium 

Lead 

QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

ND 0.0034 0.25 mglL 1 10/2/2008 10:18 AM 

ND 0.023 0.25 mglL 1 10/2/2008 10:18 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surroeate Diluted Out .. 
Adr.7rtccd T~chnofogl~ 

L;~horofories 3275 Walttni Avertire, Sigizlnl Hill, CA 907.U Te1: 562. 989.4045 F a :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 03-oct-08 

CLIENT: TRC Client Sample ID: X-33-605 N-Carpool Lane-WHT 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 101314-006 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RuniD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Lead ND 0.042 1 .O mglL 20 10/2/2008 03:43 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: iCP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Lead ND 0.023 0.25 mglL 1 1012/2008 10:22 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSunogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Ads1711ccd Tecf~nofogs 
L:~liornIories 3275 Wabtnt Avenue, Sigiznl Hill, CA 907.i5 Tel: 562. 9989.4045 Fa: i(i2.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 03-oct-08 

CLIXNT: TRC Client Sample ID: X-34-605 N-Carpool Shoulder-YEL 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 101314-007 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

ND 0.018 1 .O mglL 20 10/212008 03:47 PM 

ND 0.042 1 .O mglL 20 1012/2008 03:47 PM 

EPA 13111 6010B 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Chromium ND 0.0034 0.25 mglL 1 1012/2008 10:25 AM 
Lead ND 0.023 0.25 mglL 1 10/2/2008 10:25 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~sf~r.cd Tcrlmoiog!~ 
tafiorziorirs 3275 Il/oln~rf Avatrie, Sigiznl Hill, CA 90755 Tel: 562. 9989.4045 Fa-: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 03-Oct-08 

CLIENT: TRC Client Sample ID: X-36-Willow O m m p  EB to 605-YEL 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 101314-008 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET/ EPA 601 0B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

ND 0.018 1 .O mglL 20 10/2/2008 03:57 PM 

ND 0.042 1 .O mglL 20 10/2/2008 03:57 PM 

EPA 131 11 601 0B 

RunlD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Chromium 

Lead 

ND 0.0034 0.25 mglL 1 1012/2008 10:35 AM 

ND 0.023 0.25 mglL 1 10/2/2008 10:35 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Ad~znced TecI~noJogr~ 
L;~fiorntoriCr 3275 N'alrtnt Avuzue, Sig~tnl Hill, CA 907.75 Tel: 562. 9989.4045 F a :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 03-oct-08 

CLIENT: TRC Client Sample ID: X-45-605 S Lane Marker-Median-YE 
Lab Order: 101314 Collection Date: 9/25/2008 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 101314-009 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS BY STLC 
WET WET1 EPA 6010B 

RunlD: ICP8-081002F QC Batch: 49195 PrepDate: 913012008 Analyst: LKN 

Chromium ND 0.018 1 .O mglL 20 10/2/2008 04:OO PM 
Lead ND 0.042 1 .O mglL 20 10/2/2008 04:OO PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RuniD: ICP8-081002A QC Batch: 49199 PrepDate: 101112008 Analyst: LKN 

Chromium ND 0.0034 0.25 mglL 1 10/2/2008 10:39 AM 

Lead ND 0.023 0.25 mglL 1 1012/2008 10:39 AM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~;?n~.cd Terhnology 

Lahornforiw 3275 IValrrtit Avcrt~re, Sigiznl Hill, CA 907.75 TeL: 562. 989.4045 Fay: .562.989.4040 
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Advanced Technology Laboratories Date: 03-act-08 

CLIENT: TRC 
Worlt Order: 101314 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-ST 

Sample ID: MB-49195A SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: PBS Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: I01212008 SeqNo: 1553373 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 

Lead 

Sample ID: LCS-49195 SampType: LCS Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: LCSS Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 1012/2008 SeqNo: 1553374 

Anaiyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium 

Lead 

Sample ID: 101055-001A-DUP SampType: DUP Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: ZZZZZZ Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 101212008 SeqNo: 1553376 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 101055-001A-MS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: Z Z m  Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 101212008 SeqNo: 1553377 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: MB-49195B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: PBS Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 10/212008 SeqNo: 1553437 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISunogate outside of limits due to matrix interference 

,td~anrcd Tcci~noingv 
3275 11'nI1t1tt/ll~et1zte~ Sig~~crllfill, GI 90755 Td: 562. 989.4U45 FRY: 562.989.4U40 
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CLIENT: TRC 
Work Order: 101314 

ANALYTICAL QC SUMMARY =PORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-ST 

Sample ID: ME-49195B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: PBS Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 101212008 SeqNo: 1553437 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 101059-003A-DUP SampType: DUP Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: ZZZZZZ Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: I01212008 SeqNo: 1553439 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 101059-003A-MS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 100182 

Client ID: UUU Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 101212008 SeqNo: 1553440 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 
Lead 

Sample ID: 101059-003A-MSD SampType: MSD Testcode: 6010-ST Units: mglL Prep Date: 913012008 RunNo: 1001 82 

Client ID: ZZZZZZ Batch ID: 49195 TestNo: WET1 EPA 60 WET Analysis Date: 101212008 SeqNo: 1553441 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 
Lead 

Qualifiers: 
B Aualyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

Ah DO Surrogate Diluted Out Calculations are based on raw values 



CLIENT: TRC 
Work.Order: 101314 
Project: WEST COUNTY CONNECTORS, 151396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-TC 

Sample ID: MB-49199A SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 101112008 RunNo: 100156 

Client ID: PBS Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 101212008 SeqNo: 1552974 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium ND 0.050 

Lead N D 0.050 

Sample ID: MB-49196A TCLP SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 101112008 RunNo: 100156 

Client ID: PBS Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 10/2/2008 SeqNo: 1552975 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.000935 0.050 

Lead N D 0.050 

Sample ID: LCS-49199 SampType: LCS Testcode: 6010-TC Units: mglL Prep Date: 10/112008 RunNo: 100156 

Client ID: LCSS Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 101212008 SeqNo: 1552976 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 101314-009A-DUP SampType: DUP Testcode: 6010-TC Units: mglL Prep Date: 10/112008 RunNo: 100156 

Client ID: X-45-605 S Lane Ma Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 10/212008 SeqNo: 1552999 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium 

Lead 

Sample ID: 101314-009A-MS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 101112008 RunNo: 100156 

Client ID: X-45-605 S Lane Ma Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 101212008 SeqNo: 1553141 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 12.507 0.25 12.50 0.004305 100 77 116 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S SpikeISurrogate outside of limits due to matrix interference 

,, DO Surrogate Diluted Out Calculations are based on raw values 



CLIENT: TRC 
Work Order: 101314 

ANALYTICAL QC S-Y REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-TC 

Sample ID: 101314-009A-MS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 101112008 RunNo: 100156 

Client ID: X-45-605 S Lane Ma Batch ID: 49199 TestNo: EPA 131 11 60 EPA3010A Analysis Date: 101212008 SeqNo: 15531 41 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Lead 13.848 0.25 12.50 0 111 71 121 

Sample ID: 101314-009A-MSD SampType: MSD Testcode: 6010-TC Units: mglL Prep Date: 101112008 RunNo: 100156 

Client ID: X-45-605 S Lane Ma Batch ID: 49199 TestNo: EPA 13111 60 EPA3010A Analysis Date: 101212008 SeqNo: 1553142 

/ ~ n a l y t e  Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 
Lead 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
S SpikeISurrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out Calculations are based on raw values 

..tdfz~jnnd ~ N ~ ~ u / o ~ J  
3275 fV~~f~~r f t , l v e~~r i e ,  Sigi~irlliill, G1 90755 Tef: 562. 9619.4045 FRY: 562.9619.4040 
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FOR LABORATORY USE ONLY 

Tel: (5GZ) 989-4045 Fux: (562) 989-40401 
Client: TPG 

d I I. CONTAINER INTACT Y d N  6. PRESERVED . , Y N 

,_,. f 4  JQ 1 w ~ ~ -  7urs;t 
I I . 1 1 f 1 f I ~ J U  

. \  
CIW /@&n/E slate: LA Zip Code: / Fax: 
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Relinquished by: (slpnaturn and Prfnlnd Nnms) Date: Tlrne: Recelved by: (S@nalura end Prlnlcd ~ d m c )  Dale: Time: 





March 26,2009 

David Lennon ELAP No.: 1838 
TRC NELAP No.: 02 107CA 
21 Technology Dr. NEVADA.: CA-401 
Irvine, CA 926 1 8 CSDLAC No.: 10196 

TEL: (949) 34 1-7458 
FAX: (949) 727-7399 Workorder No.: 104687 

RE: WEST COUNTY CONNECTORS, 15 1396 

Attention: David Lennon 

Enclosed are the results for sample(s) received on March 23,2009 by Advanced Technology 
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of 
custody in accordance with the applicable laboratory cel-tifications. 

Thank you for the opportunity to senrice the needs of your company. 

Please feel free to call me at (562)989-4045 if I can be of further assistance to your company. 

Sincerely, 

Eddie F. ~ p 6 l n ~ u e z  

~ a b o r a t d  Director 

The cover letter is an intepl part of this analytical report. This Laboratory Report cannot be reproduced in part or in 
its entirety without written permission from the client and Advanced Technology Laboratories. 

Advanced Technology 1 of 5p 
3275 Wrrlrzut Avenz~e Srglzn Hill, CA 90755 Tel: 562 989-4045 Fca: 562 989-4040 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-M~I--09 

CLIENT: TRC Client Sample ID: 181 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-00 1 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA I3111 6010B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 182 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-002 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 60108 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 mg/Kg 1 3/25/2009 07:39 PM 
Lead 11 0.45 4.0 mg/Kg 1 3/25/2009 07:39 PM 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1.0 mglL 20 3/26/2009 11:55 AM 
Lead ND 0.042 1.0 mglL 20 3/26/2009 11:55 AM 

ICP METALS BY TCLP EXTR4CTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 02:28 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 02:28 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 183 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-003 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1.0 mglL 20 3/26/2009 1157 AM 
Lead ND 0.042 1.0 mglL 20 3/26/2009 1157 AM 

ICP METALS BY TCLP EXTRACTION 
EPA301 OA EPA 13111 6010B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Andyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adt'ai~ccd Tcchnofogs 
L:jbornlorirr 3275 ITalnrci Averrue, Sigrtnl Hill, CA 907.75 Tel: 562. 959.4045 Fax: .762.959.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 184 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-004 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 

Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

A d ~ a f ~ m d  3'ce/1nolog1~ 
taboraforics 3275 IValrtut Avettfre, Sigiinl Hill, CA 9 0 7 s  TeI: 562. 99c99.4045 Fa-: .i62.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 185 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-005 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 60108 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 601 0B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSwogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

Adr riiced TecI~nolog 

La60ra1ories 3273 IValrtnt Avenlrc., Sigfznl Hill, CA 907.iS Tel: 562. 989.4045 Fur: .YQ 989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 186 
Lab Order: 104687 Collection Date: 3/20/2009 

Project: W S T  COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-006 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 60108 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
-Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA301 OA EPA 13111 601OB 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 187 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-007 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 

Chromium ND 0.35 

Lead ND 0.45 

ICP METALS BY STLC 

RunlD: ICP6-090326A QC Batch: R1074.9 

Chromium ND 0.018 

Lead ND 0.042 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

RunlD: ICP6-090326C QC Batch: 54252 

Chromium ND 0.0034 

Lead ND 0.023 

PrepDate: 

4.0 mg/Kg 

4.0 mg/Kg 

WET1 EPA 601 0B 

PrepDate: 

1 .o mglL 

1 .o mglL 

EPA 13111 6010B 

PrepDate: 

0.25 mglL 

0.25 mglL 

3/24/2009 Analyst: CL 
1 3/25/2009 08:lO PM 

1 3/25/2009 08: 10 PM 

Analyst: CL 
20 3/26/2009 12:06 PM 

20 3/26/2009 12:06 PM 

3/26/2009 Analyst: CL 
1 3/26/2009 02:44 PM 

1 3/26/2009 02:44 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 188 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-008 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 8.0 0.35 4.0 mg/Kg 1 3/25/2009 0835 PM 

Lead 9.8 0.45 4.0 mglKg 1 3/25/2009 08:15 PM 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 12:09 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 12:OS PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA I3111 6010B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 02:46 PM 

Lead ND 0.023 0.25 mglL 1 3/26/2009 02:46 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-Mar--09 

CLIENT: TRC Client Sample ID: 189 
Lab Order: 104687 ~oilection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-009 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 601 0B 

RunlD: ICP6-090326C QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~,ariccd Tlmologfr  
L3hor11foricr 3275 IVaI~tni Avettue, Sig~zal Hill, C,4 907% Te1: 562. 9t99.4045 Fw;: i62.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: ,190 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-010 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325G QC Batch: 54170 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 6010B 

RunlD: ICP6-09032% QC Batch: 54252 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~~s~~t -cd Tcc/~noio~v 
/,lbof~fOf;f?.$ 

3275 N'ablrrt Avemle, Sigitnl Hill, CA 90755 Tel: 562. 989.4045 Fay: 562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories . Print Date: 26-M~I--09 

CLIENT: TRC Client Sample ID: 191 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-01 1 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET/ EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 192 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-012 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Maid-09 

CLIENT: TRC Client Sample ID: 193 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-013 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 wJ/Kg 1 3/25/2009 09:lO PM 
Lead ND 0.45 4.0 mg/Kg 1 3/25/2009 09:lO PM 

ICP METALS BY STLC 
WET1 EPA 60108 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 12:37 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 12:37 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 03:12 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 03: 12 PM 

- 

Qunlifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S Spike/Surrogate outside of limits due to mahix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 

Adi,artccd Technologr~ 
L:~borntoriw 3275 Ilfalrtlrt Avcrzuc, Sigunl Hill, CA 907.i5 Tel: 562. 989.4045 F a :  362.YS9.4040 . 
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ANfiYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 194 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: m S T  COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-014 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET/ EPA 601 OB 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 

Chromium ND 0.018 1 .O mglL 20 3/26/2009 12:39 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 12:39 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adi,aa~.cd Tcrhno/ogi7 
Labor;?fori'm 3275 IVofttnt Avenue, Sigi~nl Hill, CA 90755 721: 562. 989.4045 FLY: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 195 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-0 15 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 mglKg 1 3/25/2009 09: 19 PM 

Lead 9.2 0.45 4.0 mg/Kg 1 3/25/2009 09:19 PM 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 12:42 PM 

Lead ND 0.042 1.0 mglL 20 3/26/2009 12:42 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 03:17 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 03:17 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adr~~nccd Tcc/~noIo,gy 
L:~i~oraforicF 3275 Wal~tut Avr~ure, Sigitnl Hill, CA 90755 Te1: 562. 99139.4045 Far: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 196 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: W S T  COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-016 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

- 

CLIENT: TRC Client Sample ID: 197 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-0 17 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA301OA EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 

Lead 

Quaiifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL Rl3SULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 198 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-01 8 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050s EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 60108 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 1257 PM 
Lead ND 0.042 1 .O mglL 20 3/26/2009 12:57 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010s 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate ~ i lu t ed  Out 

Ad~*aftccd 7'ccimoIog1~ 
L;~borzturim 3275 WaIftnt Avutuq Sigiznl Hill, CA 907.75 Ili.1: 562. 989.404.7 kliur: i62.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL m S m T S  
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 199 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-019 

Analyses Result MDL PQL Quai Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 m3/Kg 1 3/25/2009 09:44 PM 
Lead ND 0.45 4.0 W lKg  1 3/25/2009 09:44 PM 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 

Chromium ND 0.018 1 .O mglL 20 3/26/2009 01:OO PM 
Lead ND 0.042 1 .O mglL 20 3/26/2009 01:OO PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP6-090326D QC Batch: 54253 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adwt~ccd TccfnuIog~ 
L:~hornturia 3275 Walttrrf Avenue, Sigizltnl Hill, CA 907% Tel: 562. 989.4045 FLY: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 200 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-020 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 OB 

RunlD: ICP8-090325H QC Batch: 54171 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-090326A QC Batch: R107449 PrepDate: Analyst: CL 

Chromium ND 0.018 1 .O mglL 20 3/26/2609 01:02 PM 
Lead ND 0.042 1 .O mglL 20 3/26/2009 01:02 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 02:09 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 02:09 PM 

Qualifiers: B Anaiyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 
S SpikeISurrogate outside of limits due to matrix interference Results are wet unless othenvise specified 

DO Surroaate Diluted Out - 

Adi'a~wd T ~ c h ~ ~ l o l o g ~ ~  
Latrowr0r;eS 3275 IValrtnt Avertue, Sigitnl Hill, CA 90755 Tef: 562. 989.4045 F a :  562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 201 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-021 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP'METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 4.1 0.35 4.0 W/Kg 1 3/25/2009 10:15 PM 

Lead ND 0.45 4.0 W lKg  1 3/25/2009 10:15 PM 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 

Chromium ND 0.018 1 .O mglL 20 3/26/2009 01:19 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 01:19 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 02:12 PM 

Lead ND 0.023 0.25 mglL 1 3/26/2009 02:12 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adl,arlced Tcc/InoiogtP 
tobomfories 3275 JValnlrt Avenue Sigtznf Hill, Cil 907.7-7 Tel: 562. 989.4045 F a :  562.989.4040 
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ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 202 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-022 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 01:22 PM 
Lead ND 0.042 1 .O mglL 20 3/26/2009 01:22 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA I3111 6010B 

RunlD: ICPB-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISmogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 203 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-023 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-0903268 QC Batch: R107457 PrepDate: Analyst: CL 

Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - 

A ~ v ~ I I L . ~ ~  Tcr/~nology 

Laboroforicy 3275 IValttnt Avemrr?, Sig~tnl Hill, CA 907.j.5 TeI: 562. 989.4045 F a :  562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 204 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: W S T  COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-024 

Analyses Result 'MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-09.0326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out - - 

Ad~*ai~ccd Tcr/,ooIog~ 
tsbornrorics 3275 Wabtrci Avatur?, Sigirnl Hill, CA 907% Tcl: 562. 989.4045 Fa: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 205 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-025 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-0903251 QC Batch: 54172 ' PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: 1CP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 601 0B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 02:38 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 02:38 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 206 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: MTEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-026 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 

Chromium ND 0.018 1 .O mglL 20 3/26/2009 01:31 PM 
Lead ND 0.042 1.0 mglL 20 3/26/2009 01:31 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-Mala-09 

CLIENT: TRC Client Sample ID: 207 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-027 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 601 0B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to mahix interference Results are wet unless otherwise specified 

DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 208 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-028 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 mg/Kg 1 3/25/2009 11:OO PM 

Lead , ND 0.45 4.0 mg/Kg 1 3/25/2009 11:oo PM 

ICP METALS BY STLC 
WET1 EPA 6010B 

RunlD: 1CP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 01:36 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 01:36 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPAl31116010B 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26- MU^-09 

CLIENT: TRC Client Sample ID: 209 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-029 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 

Chromium 
Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A 

RunlD: ICP8-090326C QC Batch: 54254 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikelSurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 

DO Surronate Diluted Out - 

Adrznced TechnoIo,nl~ 

Lsliurnfur;~ 3275 IVolttnt Avenue, Siglzrrl Hill, CA 90755 Tel: 562. 989.4045 F a :  .S62.989.4040 
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Advanced ~ e e h n o l o ~ ~  Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLENT: TRC Client Sample ID: 210 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-030 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-0903251 QC Batch: 54172 PrepDate: 3/24/2009 Analyst: CL 

Chromium 
Lead 

ICP METALS BY STLC 
WET1 EPA 60108 

RunlD: ICP6-090326B QC Batch: RID7457 PrepDate: Analyst: CL 

Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326D QC Batch: 54255 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless othenvise specified 
DO Surrogate Diluted Out 



Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 21 1 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-03 1 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 6010B 

RunlD: ICP8-090325J QC Batch: 54173 PrepDate: 3/24/2009 Analyst: CL 

Chromium 

Lead 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium 

Lead 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 131 11 6010B 

RunlD: ICP8-090326D QC Batch: 54255 PrepDate: 3/26/2009 Analyst: CL 

Chromium 
Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 



ANALYTICAL RESULTS 
Advanced Technology Laboratories Print Date: 26-~ar-09 

CLIENT: TRC Client Sample ID: 212 
Lab Order: 104687 Collection Date: 3/20/2009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-032 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS. 
EPA 30508 EPA 6010B 

RunlD: ICP8-090325J QC Batch: 54173 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 W lKg  1 3/25/2009 1153 PM 

Lead ND 0.45 4.0 mg/Kg 1 3/25/2009 1153 PM 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-0903268 QC Batch: R107457 PrepDate: Analyst: CL 

Chromium ND 0.018 1.0 mglL 20 3/26/2009 01:59 PM 

Lead ND 0.042 1.0 mglL 20 3/26/2009 01:59 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326D QC Batch: 54255 PrepDate: 3/26/2009 Analyst: CL 
Chromium ND 0.0034 0.25 mglL 1 3/26/2009 04:08 PM 

Lead ND 0.023 0.25 mglL 1 3/26/2009 04:08 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad1 sitccd Tccfjnoiogt~ 
L:~liornforio' 3273 rVaIttrrt Avenue, Sjg~tnl HilI, CA 907.75 Tel: 562. 989.4045 Fa: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 213 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 151396 Matrix: SOLID 

Lab ID: 104687-033 

Analyses Result MDL PQL Qua1 Units DF Date Analyzed 

ICP METALS 
EPA 3050B EPA 601 0B 

RunlD: ICP8-090325J QC Batch: 54173 PrepDate: 3/24/2009 Analyst: CL 

Chromium ND 0.35 4.0 mg/Kg 1 3/25/2009 1157 PM 

Lead ND ' 0.45 4.0 mg/Kg 1 3/25/2009 1 1:57 PM 

ICP METALS BY STLC 
WET1 EPA 601 OB 

RunlD: ICP6-090326B QC Batch: R107457 PrepDate: Analyst: CL 
Chromium ND 0.018 1.0 mglL 20 3/26/2009 02:01 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 02:01 PM 

ICP METALS BY TCLP EXTRACTION 
EPA3010A EPA 13111 6010B 

RunlD: ICP8-090326D QC Batch: 54255 PrepDate: 3/26/2009 Analyst: CL 

Chromium ND 0.0034 0.25 mglL 1 3/26/2009 04:12 PM 
Lead ND 0.023 0.25 mglL 1 3/26/2009 04: 12 PM 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Ad~zacvd Tcciinology 

Laborarories 3275 II'aIttut Avctttic, Sig~znl Hill, C;1 90755 El: 562. 989.4045 Fux: 562.989.4040 
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Advanced Technology Laboratories 
ANALYTICAL RESULTS 
Print Date: 26-Mar-09 

CLIENT: TRC Client Sample ID: 214 
Lab Order: 104687 Collection Date: 312012009 
Project: WEST COUNTY CONNECTORS, 15 1396 Matrix: SOLID 

Lab ID: 104687-034 

Analyses Result MDL PQL Qual Units DF Date Analyzed 

ICP METALS 
EPA 30508 EPA 601 0B 

RunlD: ICP8-090325J QC Batch: 54173 PrepDate: 3/24/2009 Analyst: CL 

Chromium 6.2 0.35 4.0 mg/Kg 1 3/26/2009 12:02 AM 
Lead , 21 0.45 4.0 W lKg  1 3/26/2009 12:02 AM 

ICP METALS BY STLC 
WET1 EPA 601 0B 

RunlD: ICP6-0903266 QC Batch: RID7457 PrepDate: Analyst: CL 
Chromium ND 0.018 1 .O mglL 20 3/26/2009 0203 PM 

Lead ND 0.042 1 .O mglL 20 3/26/2009 02:03 PM 

ICP METALS BY TCLP EXTRACTION 
EPA301OA EPA 13111 6010B 

RunlD: ICP8-090326D QC Batch: 54255 PrepDate: 3/26/2009 Analyst: CL 

Chromium 

Lead 

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range 

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit 

S SpikeISurrogate outside of limits due to matrix interference Results are wet unless otherwise specified 
DO Surrogate Diluted Out 

Adi-ariccd Tec /~nu/ug~  
Lsliornfuri~?~ 3275 il/abttii Averttre, Sigizrrl Hill, CA 907.i5 TeI: 562. 989.4045 Fay: 56.2.989.4040 
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Advanced Technology Laboratories Date: 26-Acfar-09 

CLIENT: TRC 
Work Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-S 

Sample ID: ME-54170 SampType: MBLK Testcode: 6010-S Units: mglKg Prep Date: 312412009 RunNo: 107435 

Client ID: PBS Batch ID: 54170 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682933 

/ Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 

Lead 

Sample ID: LCS-54170 SampType: LCS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107435 

Client ID: LCSS Batch ID: 54170 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682934 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 42.655 1 .O 50.00 0 85.3 80 120 

Lead 48.962 1 .O 50.00 0 97.9 80 120 

Sample ID: 104687-OIOAMS SampType: MS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107435 

Client ID: 190 Batch ID: 54170 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682946 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 412.629 4.0 500.0 3.101 81.9 44 116 

Lead 443.138 4.0 500.0 0 88.6 33 120 

Sample ID: 104687-010AMSD SampType: MSD Testcode: 6010-S Units: mg/Kg Prep Date: 3/24/2009 RunNo: 107435 

Client ID: 190 Batch ID: 54170 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682947 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 





CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC S m W Y  REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 TestCode: 6010-S 

Sample ID: 104687-020AMSD SampType: MSD Testcode: 6010-S Units: mg/Kg Prep Date: 3/24/2009 RunNo: 107436 I Client ID: 200 Batch ID: 54171 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682962 

Analyte Result PQL SPK-value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Lead 427.707 4.0 500.0 5.730 84.4 33 120 445.2 4.01 20 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

DO Surrogate Diluted Out Calculations are based on raw values 

d12nrcd Ticf~no/ng!. 

l.ttbur:tfvr/c.~ 3275 ll'nlrrttfAi~e111~e~ Sig~rrrf Ilill, .CL 90755 Td: 562. 989.4045 Fax 562989.4040 
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CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMlARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 TestCode: 6010-S 

Sample ID: ME-54172 SampType: MBLK Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: PBS Batch ID: 54172 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682963 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54172 SampType: LCS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: LCSS Batch ID: 54172 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682964 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-021ADUP SampType: DUP Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: 201 Batch ID: 54172 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682966 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-030AMS SampType: MS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: 210 Batch ID: 54172 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682976 

Analyte Result PQL SPKvalue SPK Ref Val ' %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-030AMSD SampType: MSD Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: 210 Batch ID: 54172 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682977 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 408.357 4.0 500.0 1.162 81.4 44 116 406.4 0.476 20 

Qualifiers: 
B Alialyte detected in the associated Method Blank E Value above quantitatioli range 

ND Not Detected at Uie Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculatio~is are based on raw values 

H Holding times for preparation or aialysis exceeded 

S SpikdSurrogate outside of limits due to matrix interference 

,t d~?tnivd 7irhnuk1gs 
3275 l~~~lrlrrrcl~lvrnrtr, SigftniIIIill, G1 90755 Tci: 562. 989.4045 Fav: 562.98Y.4040 
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CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-S 

Sample ID: 104687-030AMSD SampType: MSD Testcode: 6010-5 Units: mglKg Prep Date: 3/24/2009 RunNo: 107437 

Client ID: 210 Batch ID: 54172 ~ e s t ~ o :  EPA 6010B EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682977 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Lead 426.831 4.0 500.0 0 85.4 33 120 426.9 0.00497 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeISurrogate outside of limits due to matrix interference 

,Idi?mccd TrrItnnIu~.r' 
Llt,or::~fur;r.i 3275 IFk'nLrrf A I ~ ~ I I I I ~ .  ,Sigtrrrl iiill, C.1 90755 Td: 562. 989.4045 FEY: 562.YS9.4040 
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CLIENT: TRC 
Worlt Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-S 

Sample ID: ME-54173 SampType: MBLK Testcode: 6010-S Units: mgiKg Prep Date: 3/24/2009 RunNo: 107438 

Client ID: PBS Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682978 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium ND 1 .O 

Lead ND 1 .O 

Sample ID: LCS-54173 SampType: LCS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107438 

Client ID: LCSS Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682979 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-031ADUP SampType: DUP Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107438 

Client ID: 211 Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/25/2009 SeqNo: 1682981 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 104687-034AMS SampType: MS Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107438 

Client ID: 214 Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/26/2009 SeqNo: 1682985 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 
Lead 

Sample ID: 104687-034AMSD SampType: MSD Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 RunNo: 107438 

Client ID: 214 Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/26/2009 SeqNo: 1682986 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 408.282 4.0 500.0 6.192 80.4 44 116 404.3 0.991 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-S 

Sample ID: 104687-034AMSD SampType: MSD Testcode: 6010-S Units: mglKg Prep Date: 3/24/2009 

Client ID: 214 Batch ID: 54173 TestNo: EPA 60108 EPA 30508 Analysis Date: 3/26/2009 

RunNo: 107438 

SeqNo: 1682986 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Lead 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

,tdi:mccd Pcct/muin~~ 
L~tbu~:~/orlc.s 3275 1iirl~111f rlee~tzte. S i g ~ ~ t ~ l  Ifill, .C1 90755 Tel: 562. 989.4045 Fay: 562.989../040 
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CLIENT: . TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-ST 

Sample ID: MB54161A SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 I Client ID: PBS Batch ID: R107449 ' TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683233 I 
1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 
Lead 

Sample ID: LCS-54161 SampType: LCS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: LCSS Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683234 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-010ADUP SampType: DUP Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: 190 Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683245 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-010AMS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: 190 Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683246 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: MBS4161B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: PBS Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683253 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium ND 1 .O 

Qualifiers: 
B Attalyte detected in the associated Method Blank E Value above quaittitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limit. 

DO Surrogate Diluted Out Calculatioi~s are based 011 raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-ST 

Sample ID: MB-54161B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: PBS Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683253 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Lead ND 1 .O 

Sample ID: 104687-020ADUP SampType: DUP Testcode: 6010-ST Units: mg/L Prep Date: RunNo: 107449 

Client ID: 200 Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683364 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 104687-020AMS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: 200 Batch ID: R107449 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683365 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 2.381 1 .O 2.500 0.03900 93.7 77 116 

Lead 2.406 1 .O 2.500 0 96.2 71 121 

Sample ID: 104687-020AMSD SampType: MSD Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107449 

Client ID: 200 Batch ID: R107449 TestNo: WETI EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683366 I 
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 2.424 1 .O 2.500 0.03900 95.4 77 116 2.381 1.80 20 

Lead 2.453 1 .O 2.500 0 98.1 7 1 121 2.406 1.95 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

.I drflncrd lrc11nnInp.f. 
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CLIENT: TRC 
Woric Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 13 9 6 

ANALYTICAL QC SUMMARY REPORT 
TestCode: 6010-ST 

Sample ID: ME-54162A SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: PBS Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683371 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54162 SampType: LCS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: LCSS Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683372 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.964 0.050 1 .OOO 0 96.4 85 115 
Lead 1.020 0.050 1 .OOO 0 102 85 115 

Sample ID: 104687-030ADUP SampType: DUP Testcode: 6010-ST Units: mg/L Prep Date: RunNo: 107457 

Client ID: 210 Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683571 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 104687-030AMS SampType: MS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: 210 Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683572 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: MB54162B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: PBS Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683573 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium ND 1 .O 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculatio~~s are based on raw values 

H Holding times for preparation or analysis exceeded 

S Spike/Surrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 TestCode: 6010-ST 

Sample ID: MB-54162B SampType: MBLK Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

I Client ID: PBS Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683573 I 
Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Lead ND 1 .O 

Sample ID: 104687-034ADUP SampType: DUP Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: 214 Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683578 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 

Lead 

Sample ID: 104687-034AMS SarnpType: MS Testcode: 6010-ST Units: mglL Prep Date: RunNo: 107457 

Client ID: 214 Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683579 

Analyte Result PQL SPK value SPK Ref Val - %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 2.565 1 .O 2.500 0.07797 99.5 77 116 

Lead 2.588 1 .O 2.500 0.04585 102 71 121 

Sample ID: 104687-034AMSD SampType: MSD Testcode: 6010-ST Units: mglL Prep Date: . RunNo: 107457 

1 Client ID: 214 Batch ID: R107457 TestNo: WET/ EPA 60 Analysis Date: 3/26/2009 SeqNo: 1683580 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLirnit RPD Ref Val %RPD RPDLimit Qual 

Chromium 2.643 1 .O 2.500 0.07797 103 77 116 2.565 2.99 20 

Lead 2.683 1 .O 2.500 0.04585 106 71 121 2.588 3.63 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikelSurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-TC 

Sample ID: MB-54252 SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107470 I client ID: PBS Batch ID: 54252 TestNo: EPA 13111 60 EPA3OlOA Analysis Date: 3/26/2009 SeqNo: 1683651 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium N D 0.050 

Lead N D 0.050 

Sample ID: MB-54238TC SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107470 

Client ID: PBS Batch ID: 54252 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683652 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54252 SampType: LCS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107470 

Client ID: LCSS Batch ID: 54252 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683653 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Quai 

Chromium 

Lead 

Sample ID: 104687-OOIADUP SampType: DUP Testcode: 6010-TC Units: mg/L Prep Date: 3/26/2009 RunNo: 107470 

Client ID: 181 Batch ID: 54252 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683655 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 0.007 0.25 0.006914 0 20 

Lead ND 0.25 0 0 20 

Sample ID: 104687-009AMS SampType: MS Testcode: 6010-TC Units: mg/L Prep Date: 3/26/2009 RunNo: 107470 

Client ID: 189 Batch ID: 54252 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683664 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual I 
Chromium 12.645 0.25 12.50 0 101 77 116 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quadtation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or ruialysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 
Project: WEST COUNTY CONNECTORS, 151396 

ANALYTICAL QC SUMMARY REPORT 
TestCode: 6010-TC 

Sample ID: 104687-009AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107470 

Client ID: 189 Batch ID: 54252 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683664 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Lead 12.659 0.25 12.50 0 101 71 121 

Sample ID: 104687-009AMSD SampType: MSD Testcode: 6010JC Units: mglL Prep Date: 3/26/2009 RunNo: 107470 

Client ID: 189 Batch ID: 54252 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683665 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 

Lead 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikefSurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC S-Y REPORT 

TestCode: 6010-TC 

Sample ID: MB-54253 SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107474 

Client ID: PBS Batch ID: 54253 ~ e s t ~ o  EPA 1311/60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683743 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: MB-54239TC SampType: MBLK Testcode: 6010-TC Units: mg/L Prep Date: 3/26/2009 RunNo: 107474 

Client ID: PBS Batch ID: 54253 TestNo: EPA 1311/60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683744 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54253 SampType: LCS Testcode: 6010-TC Units: mg/L Prep Date: 3/26/2009 RunNo: 107474 

Client ID: LCSS Batch ID: 54253 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683745 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 

Lead 

Sample ID: 104687-OIIADUP SampType: DUP Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107474 

Client ID: 191 Batch ID: 54253 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683747 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-019AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RU~NO:' 107474 

Client ID: 199 Batch ID: 54253 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683756 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 12.557 0.25 12.50 0 100 77 116 

Qualifiers: 
B Aiialyte detected in the associated Method Blank E Value above quaiititation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeJSumogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-TC 

Sample ID: 104687-019AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 ' RunNo: 107474 

Client ID: 199 Batch ID: 54253 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683756 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLirnit RPD Ref Val %RPD RPDLimit Qual 

Lead 12.507 0.25 12.50 0 100 7 1 121 

Sample ID: 104687-019AMSD SampType: MSD Testcode: 6010-TC Units: mglL Prep  ate: 3/26/2009 RunNo: 107474 

Client ID: 199 Batch ID: 54253 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683757 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLirnit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54253 SampType: LCS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: LCSS Batch ID: 54253 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683848 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLirnit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Qualifiers: 

B Analyte detected in the associated Method Blank E Value above quantitation range 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrorrate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeISurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUNINLARY REPORT 

TestCode: 6010-TC 

Sample ID: MB-54254 SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: PBS Batch ID: 54254 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683635 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 
Lead 

Sample ID: MB-54238TC SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: PBS Batch ID: 54254 TestNo: EPA 1311/60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683636 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: LCS-54254 SampType: LCS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: LCSS Batch ID: 54254 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683637 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-022ADUP SampType: DUP Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: 202 Batch ID: 54254 TestNo: EPA 1311/60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683641 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 
Lead 

Sample ID: 104687-029AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: 209 Batch ID: 54254 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683649 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium 12.077 0.25 12.50 0.007604 96.6 77 116 

Qualifiers: 
B Analyte detected in the associated Method Blat~k E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculatio~~s are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikdSurrogate outside of  limits due to matrix interference 



CLIENT: TRC 
Work Order: 104687 

ANALYTICAL QC SUMMARY REPORT 

Project: WEST COUNTY CONNECTORS, 15 1396 Testcode: 6010-TC 

Sample ID: 104687-029AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: 209 Batch ID: 54254 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683649 

1 Analvte Result PQL SPK value SPK Ref Val %REC LowLimit HighLirnit RPD Ref Val . %RPD RPDLimit Qual I 
Lead 12.579 0.25 12.50 0 101 71 121 

Sample ID: 104687-029AMSD SampType: MSD Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107468 

Client ID: 209 Batch ID: 54254 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683650 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Chromium . 11.942 0.25 12.50 0.007604 95.5 77 116 12.08 1.12 20 

Lead 12.560 0.25 12.50 0 100 71 121 12.58 0.147 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

,lhzmcrrl Teci~nninfl 
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CLIENT: TRC 
Worlc Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-TC 

Sample ID: MB-54255 SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: PBS Batch ID: 54255 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683845 

1 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 I 
Chromium 
Lead 

Sample ID: MB-54239TC SampType: MBLK Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: PBS Batch ID: 54255 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683847 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Chromium 
Lead 

Sample ID: 104687-030ADUP SampType: DUP Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: 210 Batch ID: 54255 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683851 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qua1 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quautitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 
DO Surrogate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 
S SpikeBurrogate outside of limits due to matrix interference 



CLIENT: TRC 
Worlc Order: 104687 
Project: WEST COUNTY CONNECTORS, 15 1396 

ANALYTICAL QC SUMMARY REPORT 
TestCode: 6010-TC 

Sample ID: 104687-033AMS SampType: MS Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: 213 Batch ID: 54255 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683856 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 

Chromium 
Lead 

Nickel 
Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Sample ID: 104687-033AMSD SampType: MSD Testcode: 6010-TC Units: mg/L Prep Date: 3/26/2009 RunNo: 107481 

Client ID: 213 Batch ID: 54255 TestNo: EPA 13111 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683857 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Antimony 

Arsenic 

Barium 

Beryllium 
Cadmium 

Chromium 

Lead 

Nickel 

Selenium 
Silver 

Thallium 

Vanadium 

Qunlifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surroeate Diluted Out Calculations are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeISurrogate outside of limits due to matrix interference 

- 
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CLIENT: TRC 
Work Order: 104687 
Project: WEST COUNTY CONNECTORS, 151396 

ANALYTICAL QC SUMMARY REPORT 

TestCode: 6010-TC 

Sample ID: 104687-033AMSD SampType: MSD Testcode: 6010-TC Units: mglL Prep Date: 3/26/2009 RunNo: 107481 

Client ID: 213 Batch ID: 54255 TestNo: EPA 1311/ 60 EPA3010A Analysis Date: 3/26/2009 SeqNo: 1683857 

Analyte Result PQL SPK value SPK Ref Val %REC LowLirnit HighLimit RPD Ref Val %RPD RPDLimit Qual 

Zinc 11 399 0.25 12.50 0.1737 93.8 71 120 12.20 2.47 20 

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits 

DO Surrogate Diluted Out Calculatio~ts are based on raw values 

H Holding times for preparation or analysis exceeded 

S SpikeBurrogate outside of limits due to matrix interference 



CHAIN OF CUSTODY RECORD 

Received by: (sl~nalure and Printed Name) Date: Time: 



Project Name: Project #: 

Relinquished by: (Si@nelum end Pdnlsd 

Slate: 
Sampler: (printed Name) 

I Code: 

, - - 
Tlme: Received by: (Sl#nelure 8nd Pilnlad Nsrns[ 

I Fax: 
(Slonsture) 

I 1 r 

Dat Time: 
7 / L  3 l s  7 / L . L 3  

Date: 
- 
Time: 



CHAIN OF CUSTODY RECORD P,,,s ~ a n & f  

ahurutories I 1 / 1. CHILLED Y q N q 4. SEALED Y O  N U  
P.O. #: 

. US* I' " 

3275 Walnut Avenue I Ed","" : I 2. HEADSPACE (VOA) Y rn N 5. I( OF SPLS MATCH COC Y q N a 

. Advaltced Tecl~i~ulugy 

Tel: (562) 989-4045 0 Fax: (562) 989-40401 I I Other: I 3. CONTAINER INTACT Y q N 8. PRESERVED Y E 3  N C ]  

Client: 'TPC Address TBI: 

City: State: Zip Code: Fax: 

FOR LABORATORY USE ONLY 
I Method of Transport. 1 Samole Condition Uoon Recel~t 

iereby aulhorize ATL lo perform Ihe work Send Report To: BIll To: Special lnst~ctionsiComments: 
dlcated below: Attn: Altn: 
roject Mgr /Submitter: 

r 



i 

I 
i 

I i 
i 

Ovemlght Emergency = Critical Urgent Routine Preservatives: 
a TAT starts 8AM the fallowing day TAT: A = r; 24 hrs 15: ~ ~ * ~ ~ ~ k d ~ ~  2 Workdays = 1 BiO = 1 SWorkdays 1 @ = I I Workdays / H=HCI N=HNO. S.H~SO~ c-40~ 

if samples received after 3 PM 
ContainerTypes: T=Tube V=VOA L=Liter P=Pint J=Jar B=Tedlar G=Glass P=Plastic M=Metal Z=Zn(AC), O=NaOH T=Na2S203 



APPENDIX E 

CONSULTANT CERTIFICATIONS 



SQte of. California i 
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REMOVE TRAF'FIC STRIPE 
Traffic stripe shall be removed at the locations shown on the plans and as directed by 

the Engineer. 
Attention is directed to "Water Pollution Control" of these special provisions. 
Waste fiom removal of yellow thermoplastic traffic stripe contains lead chromate in 

average concentrations greater than or equal to 5 mgIL Soluble Lead or 1000 mglkg Total 
Lead. Yellow thermoplastic traffic stripe exists as shown on the plans. Residue 
produced fiom the removal of yellow thermoplastic contains heavy metals in 
concentrations that exceed thresholds established by the California Health and Safety 
Code and Title 22 of the California Code of Regulations. The Contractor shall assume 
that the residue is not regulated under the Federal Resource Conservation and Recovery 
Act (RCRA). Yellow thermoplastic may produce toxic h e s  when heated. 

The removed yellow thermoplastic shall be disposed of at a Class 1 disposal facility 
in conformance with the requirements of the disposal facility operator within 30 days 
after accumulating 220 pounds of residue and dust. The Contractor shall make necessary 
arrangements to test the yellow thermoplastic residue as required by the disposal facility 
and these special provisions. Testing shall include, at a minimum, (1) Total Lead by EPA 
Method 6010B and Chromium by EPA Method 7000 series, (2) Soluble Lead and 
Chromium by California Waste Extraction Test, and (3) Soluble Lead and Chromium by 
Toxicity Characteristic Leaching Procedure. From the first 222 gallons of waste, or 
portion thereof if less than 222 gallons of waste are produced, a minimum of four 
randomly selected samples shall be taken and analyzed individually. Samples shall not 
be composited. From each additional 888 gallons of waste, or portion thereof if less than 
888 gallons are produced, a minimum of one additional random sample shall be taken 
and analyzed. Each sample shall be homogenized prior to analysis by the laboratory 
performing the analyses. A sample aliquot sufficient to cover the amount necessary for 
the total and the soluble analyses shall then be taken. This aliquot shall be homogenized 
a second time and the total and soluble (if necessary)- run on this aliquot. The 
homogenization process shall not include grinding of the samples. The Contractor shall 
submit the name and location of the disposal facility and analytical laboratory along with 
the testing requirements to the Engineer not less than 5 days prior to the start of removal 
of yellow thermoplastic traffic stripe. The analytical laboratory shall be certified by the 
Department of Health Services Environmental Laboratory Accreditation Program for all 
analyses to be performed. Test results shall be provided to the Engineer for review prior 
to signing a waste profile as requested by the disposal facility, prior to issuing an EPA 
identification number, and prior to allowing removal of the waste fiom the site. 

The Contractor shall prepare a project specific Lead Compliance Plan to prevent or 
minimize worker exposure to lead while handling removed yellow thermoplastic residue. 
Attention is directed to Title 8, California Code of Regulations, Section 1532.1, "Lead," 
for specific Cal-OSHA requirements when working with lead. 

The Lead Compliance Plan shall contain the elements listed in Title 8, California 
Code of Regulations, Section 1532.l(e)(2)(B). Before submission to the Engineer, the 
Lead Compliance Plan shall be approved by an Industrial Hygienist certified in 
Comprehensive Practice by the American Board of Industrial Hygiene. The Plan shall be 



submitted to the Engineer at least 7 days prior to beginning removal of yellow 
thermoplastic. 

Prior to removing yellow thermoplastic traffic stripe, personnel who have no prior 
training, including State personnel, shall complete a safety training program provided by 
the Contractor that meets the requirements of Title 8, California Code of Regulations, 
Section 1532.1, "Lead," and the Contractor's Lead Compliance Program. 

Personal protective equipment, training, and washing facilities required by the 
Contractor's Lead Compliance Plan shall be supplied to State personnel by the 
Contractor. The number of State personnel will be 3. 

'Where grinding or other methods approved by the Engineer are used to remove 
yellow thermoplastic traffic stripe, the removed residue, including dust, shall be 
contained and collected immediately. Collection shall be by a high efficiency particulate 
air (HEPA) filter equipped vacuum attachment operated concurrently with the removal 
operations or other equally effective methods approved by the Engineer. The Contractor 
shall submit a written work plan for the removal, storage, and disposal of yellow 
thermoplastic traffic stripe to the Engineer for approval not less than 7 days prior to 
the start of the removal operations. Removal operations shall not be started until the 
Engineer has approved the work plan. 

The removed yellow thermoplastic traffic stripe residue shall be stored and labeled in 
covered containers. Labels shall conform to the provisions of Title 22, California Code 
of Regulations, Sections 66262.3 1 and 66262.32. Labels shall be marked with date when 
the waste is generated, the words "Hazardous Waste," composition and physical state of 
the waste (for example, asphalt grindings with thermoplastic or paint), the word "Toxic," 
the name and address of the Engineer, the Engineer's telephone number, contract number, 
and Contractor or subcontractor. The containers shall be a type approved by the United 
States Department of Transportation for the transportation and temporary storage of the 
removed residue. The containers shall be handled so that no spillage will occur. The 
containers shall be stored in a secured fenced enclosure at a location within the project 
limits until disposal, as approved by the Engineer. 

If the yellow thermoplastic traffic stripe residue is transported to a Class 1 disposal 
facility as a hazardous waste, a manifest shall be used, and the transporter shall be 
registered with the California Department of Toxic Substance Control. The Contractor 
shall submit a written request for the United States Environmental Protection Agency 
Identification Number (US EPA ID Number) to the Engineer. The Engineer will obtain 
the US EPA ID Number and sign all manifests as the generator within 2 working days of 
receiving sample test results, approving the test methods, and receiving the written 
request for the US EPA ID Number fiom the Contractor. The Contractor shall submit 
receiving landfill documentation of proper disposal to the Engineer. 

Nothing in these special provisions shall relieve the Contractor of the Contractor's 
responsibilities as specified in Section7-1.09, "Public Safety," of the Standard 
Specifications. 

Full compensation for providing a written work plan for the removal, storage, and 
disposal of yellow thermoplastic traffic stripe and for providing receiving landfill 
documentation of proper disposal of yellow thermoplastic traffic stripe shall be 



considered as included in the contract prices paid per foot for remove yellow 
thermoplastic traffic stripe and no separate payment will be made therefor. 
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Parsons Transportation Group, Inc. 
2201 Dupont Dr ., # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni, P.E. 

Subject: Foundation Report 
 405-22 HOV Connector Separation 
  BRIDGE NO. 55-1103E 

12-ORA-405-PM 20.66, CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our Structure Foundation Report 
(SFR) for the 405-22 HOV Connector Separation in Orange County, California. This 
report presents the results of our field and laboratory investigations, and provides 
recommendations for the foundation design of the proposed new connector.  This 
report has been revised to incorporate the second set of comments from Caltrans 
dated March 26, 2009 (see Appendix F). 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 450-2100. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   President  

Sinniah K. Navaratnarajah 
Staff Engineer 

Distribution: Addressee (8 hard copies plus PDF file on CD) 
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FOUNDATION REPORT 
405-22 HOV CONNECTOR SEPARATION 

BRIDGE NO.  55-1103E 
12-ORA-405-PM 20.66, CU 12235, EA 071621 

ORANGE COUNTY, CALIFORNIA 

1.0  INTRODUCTION 

Orange County Transportation Authority (OCTA) in cooperation with Caltrans proposes 
to construct Phase 2 improvements for the SR-22 freeway and interchanges at SR-22 / 
I-405 / I-605 in Orange County.  The proposed project has been divided into 2 
segments, and the overall project name is “West County Connector Project.”  The 
easterly segment is named “I-405/SR-22 HOV Connector Segment,” which extends 
from Valley View Street to just east of Seal Beach Boulevard, and the westerly segment 
is named “I-405/I-605 HOV Connector Segment,” which extends from just east of Seal 
Beach Boulevard to the I-605 interchange.  The 405-22 HOV Connector Separation is 
part of the easterly segment.  The site location is shown in Figure 1.   

1.1 Project Description 

The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street to 
just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of Valley 
View Street to just east of Springdale Street, several signs are proposed which are 
outside the main project area.  The purpose of the improvements is to improve the 
capacity of the I-405 / SR-22 Interchange and provide a High Occupancy Vehicle 
(HOV) direct connection between I-405 and SR-22.  The project involves the following 
primary elements: 

Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 
roads, and ramps; 
Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 
Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 
New pavements for main lines, connectors, local roads, and on-/off-ramps; 
Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 HOV 
Connector Separation); 
Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west abutment 
of 405-22 HOV Connector Separation, RW1299+1300  at east abutment of 405-22 
HOV Connector Separation, and RW3319+3320  at west abutment of S405-E22 
HOV Connector Separation);  
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Drainage improvements; and 
Lighting, roadside signs, and overhead signs. 

This report presents the 405-22 HOV Connector Separation foundation 
recommendations.

1.1.1  Location 

The site of the proposed new 405-22 HOV Connector Separation is shown in Figure 1. 
The bridge site latitude and longitude are approximately as follows: 

Latitude:    33.7749O   
Longitude: -118.0427O

1.1.2 Datum Shift 

We understand that the datum (El. 0) for the as-built plans is 2.3 feet higher than the 
datum used for the current plans. All as-built logs of test borings and plans at the 
S405-E22 Connector Separation at the south side of the HOV Connector must 
be adjusted to the current datum by adding 2.3 feet to the as-built elevations. 
Elevations mentioned in this report have been adjusted and refer to the current datum.

1.1.3  Existing Bridge 

There is no existing bridge at the location of the proposed HOV Connector.   The 
adjacent existing bridge (Rte. 22/405 Separation) just south of the 405-22 HOV 
Connector Separation was designed and built around 1963, and will be demolished 
and replaced as part of this project.  It is a 4-span structure with existing foundations 
supported on driven Class-I 45-ton concrete piles for abutments and Class II 45-ton 
concrete piles for bents.  The bridge was seismic retrofitted in 1994 by adding 
additional Class 70 ton concrete piles at Bents 2 & 4 foundations.   Selected as-built 
plans (including as-built Log of Test Borings) are shown in Appendix C.

1.1.4  Proposed HOV Connector 

The new proposed HOV connector bridge will be an 5-span Cast-in-Place Pre-Stressed 
Concrete Box Girder structure that originates just north of the east abutment of existing 
405/22 Separation (Abutment 1), crosses over an unpaved area between existing 
westbound SR-22 and northbound I-405 (Abutment 1 through Bent 3), then crosses 
NB I-405 (Bent 3 to Bent 4), and ends in the HOV lanes in the I-405 median 
(Abutment 6).  Abutment approaches will be Precast Light Weight Fill (Cellular 
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Concrete) walls (PCLW) on both sides at Abutment 6, and at Abutment 1 will be 
combination PCLW walls and conventional embankment.  End spans (Abutment 1 to 
Bent 2, and Bent 5 to Abutment 6) are 180 feet and 190 feet, respectively.  Center 
spans (between Bents 2, 3, 4, and 5) range from 240 to 250 feet.  Bridge width is 
about 59 feet.  The General, Foundation, Pile Layout and Footing Detail Plans are 
presented in Figures 2A through 2G. 

1.2 Scope of Work 

Our scope of work for this project included the following: 

Review existing data; 
Perform subsurface investigation along the proposed connector alignment; 
Perform laboratory testing on selected samples of the subsurface soils; 
Develop geologic profiles and engineering parameters for foundation design; 
Perform geotechnical analyses; 
Develop geotechnical recommendations for design and construction of the bridge 
foundations; and 
Present the results of our investigations and our recommendations in this report. 
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2.0  FIELD INVESTIGATION AND LABORATORY TESTING 

2.1 Field Investigation 

The subsurface conditions at the subject bridge were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) soil borings and five (5) Cone Penetration 
Tests (CPTs) during the period of March 27th to April 15th, 2008.  The borings were 
performed to depths of 51.5 feet to 137 feet below ground surface (bgs) and the CPTs 
were performed to depths of 105.5 feet to 150.3 feet bgs.  The CPT and boring locations 
were selected such that representative profiles of the site subsurface conditions could be 
developed at the subject connector location.  Locations of the borings and CPTs are 
presented in Figures 3. The subsurface exploration program including location and depth 
of borings and CPTs is summarized in Table A-1 of Appendix A. 

2.2 Laboratory Testing 

Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, and 
corrosivity properties of the subsurface materials for use in foundation design. The 
tests included: 

 Test ASTM Designation Purpose 

Moisture Content and Dry Density ASTM D 2216 Soil Classification 
Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
Atterberg Limits ASTM D 4318 Soil Classification 
Direct Shear ASTM D 3080 Shear Strength 
Pocket Penetrometer  Undrained Shear  
  Strength 
Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  

 417, and 643 Corrosion Potential 

Consolidation ASTM D 2435 Compressibility 

Moisture content, dry density, percentage passing a No. 200 sieve, and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in Appendix B. 
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2.3 Existing Data 

In 1959 Caltrans performed 2 rotary soil boring and 2 penetration borings for the 
existing S405-E22 Connector Separation Bridge.  The approximate locations of the 
Caltrans 1959 borings are shown on the current boring location plan in Figure 3.  The 
as-built Log of Test Borings (LOTB) sheet is presented in Figure 4.  No laboratory data 
from the original investigation are available. 
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3.0  SITE AND SUBSURFACE CONDITIONS 

3.1 Site Conditions 

The bridge site is located between existing SR-22 and I-405.  Original site grades were 
relatively level near El. 24 to 30 feet.  Current freeway grades are between El. 28 and 30 
feet, and existing abutment approaches are near El. 56 feet on the east abutment and 
El. 50 feet on the west abutment of the existing 22/405 Separation Bridge.  An 
unpaved area and drainage ditch are present between SR-22 and I-405 with a low 
elevation of about El. +20 feet between proposed Abutment 1 and Bent 3. 

3.2    Geologic Conditions 

3.2.1 Physiography

The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange County 
coastal plain.  The Orange County coastal plain is bound on the north by the inferred 
trace of the Norwalk Fault Zone and the late Pleistocene fan deposits associated with 
the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood and Morton, 1990). 
The main body of this coastal plain is underlain by the broad, northwest-plunging 
synclinal Los Angeles Basin, which includes up to 4200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments (Greenwood, 1980b) 
and up to 170 feet of  unconsolidated non-marine sediments (Fuller, 1980a).  The Los 
Alamitos Quadrangle includes the broad southern margin of the Los Angeles Basin, 
which culminates abruptly with coastal hills and mesas associated with the Newport-
Inglewood Uplift. This uplift of broadly warped coastal mesas, represented by Landing 
Hill and Alamitos Heights in the Los Alamitos Quadrangle, are composed of late 
Pleistocene marine terrace deposits which are covered with a veneer of older alluvium. 
To the southeast in the Newport Beach Quadrangle coastal mesas expose marine-
terrace deposits, which are underlain by late Miocene to early Pleistocene marine 
sediments. The coastal mesas in the Los Alamitos Quadrangle are separated by 
Alamitos Gap, a deeply incised by antecedent drainage of the latest Pleistocene to 
earliest Holocene ancestral Rio Hondo and San Gabriel River. [Reference CDC, 1998].

3.2.2 Stratigraphy

The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the Orange 
County coastal plain of the southern portion of the Central Block of the Los Angeles 
Basin.  The basin is in filled with up to 4,200 feet of relatively unconsolidated 
Pleistocene marine and non-marine sediments and up to 170 feet of poorly 
consolidated non-marine Quaternary and Holocene alluvial sediments consisting of 
loose to dense sands & gravels and soft to very stiff silts & clays.  Stratigraphy consists 
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of alternating layers of sands, silts, and clays (Figure 5B).  Shallow compacted roadway 
fills and abutment approach fills up to about 30 feet high have been placed in the area 
over the natural alluvial deposits.  Relative density and stiffness of the alluvial soils 
generally increases with depth. 

3.2.3 Geologic Structure

Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   

3.2.4 Geologic Hazards

Geologic hazards include landslides, expansive or collapsible soils, and seismic hazards 
include liquefaction, lateral spreading, seismic slope stability, fault rupture, tsunamis, 
and seismic shaking.  The site is not located in landslide prone area and no natural 
slopes are present.  Expansive soils are present and recommendations regarding 
expansive soils with 4 ft of the finished grade are provided in the GDR and in expansive 
soil exclusion zone are provided in Section 4.5 of this report. 

3.3 Subsurface Conditions 

3.3.1  Generalized Soil Profile  

The soil conditions are generally consistent with those disclosed by the as-built LOTB 
in Figure 4.  The soils profile and general engineering characteristics of the subsurface 
soils are illustrated in the Geotechnical Cross-Section in Figure 5.  The soil profile is 
divided into 5 general layers.  Layer descriptions and approximate layer boundary 
elevations are described below, and engineering properties for design are presented in 
Section 3.3.3. 

3.3.1.1 Layer 1 – Fill and Stiff Native (El. 16+ ft) 

Road fill, abutment approach fill, and stiff native soils are present above about 
El. +16 feet.  The upper native alluvial material is similar in engineering properties to 
the compacted fill.  Fill and stiff native alluvial soils encountered in the test borings and 
CPTs consist primarily of very stiff to hard lean sandy clays and sandy clayey silts (CL, 
ML), with less frequent layers of medium dense silty sands (SM) and clayey sands (SC).  

3.3.1.2 Layer 2 – Firm to Stiff CL (El. +16 ft to +2 ft)  

This layer is mostly below the water table, and is present throughout the project area.  
It is typically about 12 to 15 feet thick, and classifies as locally firm but predominantly 
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stiff lean clay or lean sandy clay (CL) with typical undrained shear strengths of 1.0 to 
1.4 ksf based on CPT correlations and pocket penetrometer readings.  Thin seams of 
sand to silty sand to sandy silt are present in this layer (see Figure 5).  Layer 2 is 
generally overconsolidated with respect to the freeway grades, but is close to normally 
consolidated where present under the 25 to 30 feet of abutment fill.   Since it is fairly 
shallow below the freeway grades and is generally the weakest and most compressible 
layer at the site, it typically controls the magnitude and time rate of settlement and 
global stability of slopes at the site.   

3.3.1.3 Layer 3 – Very Stiff CL, ML (El. +2 ft to -14 ft)  

Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) and 
clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty sands 
(SM) and sandy silts (ML).  Pocket penetrometer readings in the fine grained materials 
generally range from 2.0 to 4.5 ksf, and CPT correlations indicate average undrained 
shear strengths in this layer on average are generally more than 3.0 ksf.  These clays 
are over consolidated.  This layer is as deep as El. -25 ft in the vicinity of Bent 4.  Zones 
of medium dense to dense sands and silty sands are present within this layer. 

3.3.1.4 Layer 4 – Dense to V. Dense SM/ML/SP (El. varies)  

Layer 4 is a predominantly granular layer up to about 25 feet thick on the east end 
(near Abutment 1 to Bent 3).  The layer appears to thin to less than 5 feet thick near 
Bent 4 (CPT-7).  The sandy materials are interbedded with very stiff to hard clayey silt 
and clay (ML, CL).  The sandy layers are primarily dense to very dense sand (SP), sand 
with silt (SM-SM, SW-SM), and silty sand to sandy silt (SM, ML).  CPT tip resistance is 
generally between 150 and 450 tsf, and Standard Penetration Test (SPT) blowcounts of 
35 to more than 50 blows per foot.  Based on CPT correlations and pocket 
penetrometer readings, the clayey interbeds have undrained shear strength of 3 to 
more than 4 ksf.  The layer appears to have thicker sand layers on the east end (near 
Abutment 1), becoming increasingly interbedded with clay layers and siltier materials 
moving toward the west. As shown in Figure 5, this layer pinches out and is only 5 ft 
thick near CPT -7.

3.3.1.5 Layer 5 – V. Dense SP & Hard CL/ML (below El. -30/-40 ft)  

This layer is composed of alternating beds of dense to very dense sands and very stiff 
to hard clays and silts.   The sands typically have SPT blowcounts of more than 50 and 
CPT tip resistance of more than 250 tsf (up to as high as 600 tsf), and the cohesive 
materials generally have undrained shear strengths greater than 3 ksf. 
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3.3.2  Surface Water and Groundwater 

3.3.2.1 Surface Water 

Surface water generally consists of sheet flow to existing storm drainage facilities.  
Bolsa Chica Channel, a south-flowing open channel north and south of the freeways, 
passes below the freeways and proposed structure in a buried triple 12’ x 10’ 
Reinforced Concrete Box (RCB) culvert. 

3.3.2.2 Groundwater 

In the Caltrans 1959 As-Built LOTB, groundwater was reported near El. +3 feet.  
Groundwater was measured in Boring A-08-122 near El. +15.5 feet.  Based on 
California Geological Survey (CGS) (previously known as California Department of 
Conservation (CDC) Division of Mines and Geology) Seismic Hazard Zone Report for 
the Los Alamitos 7.5-Minute Quadrangle, historically highest reported groundwater is 
at a depth of about 10 to 20 feet.  The reference elevation is not known.  If the 10 foot 
depth is taken below freeway grade (El. 26 ft) then the groundwater would be near El. 
16 feet, which is consistent with our investigation data.  Based on the above data, we 
selected a design groundwater elevation of 16 feet for analysis. 

3.3.3 Engineering Parameters 

Recommended design engineering properties for the soil layers shown in Figure 5 were 
developed from the field and laboratory data from our investigation, and are 
summarized in Table 1.  Index properties of soils were based on testing for natural 
moisture content and dry density, percent passing No. 200 sieve, grain size 
distribution, and Atterberg Limits.  Drained strength parameters for c-  soils were taken 
from results of direct shear tests.  Undrained shear strengths of clays were taken from 
conservative interpretation of CPT test results, pocket penetrometer readings, and 
torvane readings.  Friction angles of sandy soils below the water table were based on 
CPT and SPT penetration resistance correlations.  Consolidation parameters for poorly 
consolidated clays were developed based on consolidation testing in combination with 
correlations of natural moisture content, ratio of undrained shear strength to effective 
overburden stress, and Atterberg Limits.  Compressibility of sands and very stiff 
overconsolidated clays were based on published CPT and SPT penetration resistance 
correlations.  Boring and CPT data are presented in Appendix A, and laboratory test 
results are presented in Appendix B. 
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4.0  DISCUSSION AND RECOMMENDATIONS 

4.1 Seismic Evaluation 

4.1.1 Potential Seismic Hazards 

The project is located in a seismically active area.    Potential geologic and seismic 
hazards for any site include ground rupture, seismic shaking, slope instability, lateral 
spreading, subsidence, liquefaction, seismic compaction and settlement, and tsunamis 
/ flooding.  The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration 
(PBA) Map is illustrated in Figure 7.  A summary of the nearby fault data is provided 
below:

Closest Distance (km)
Fault Name Fault Type 

MCE
Magnitude 1996

Map6 EQFAULT7

Los  Alamitos1,4 Reverse-Oblique5 6.06 1.7 N/A 

Newport-Inglewood / 
Rose Canyon East1,2 Strike-Slip6 7.06 Use

EQFAULT 5.2

San Joaquin Hills2,3 Blind-Thrust7 7.08 N/A 13.6 

Puente Hills2,3 Blind-Thrust7 7.257 N/A 18.1 

Footnotes:  1. Included on Caltrans 1996 Map 
  2. Included in CGS 2002 Fault Data (EQFAULT) 
  3. Not included in Caltrans 1996 Map 
  4. Not included in CGS 2002 Fault Data (EQFAULT) 
  5. Unclassified in Caltrans 1996 Report, classified by others as Reverse-Oblique 
  6. From Caltrans 1996 Map and Report 
  7. From CGS 2002 Fault Data, except M=7.25 for Puente Hills per Caltrans 
  8. Listed as 6.6 in CGS 2002, revised to 7.0 by Caltrans (SR-22 Phase 1) 

4.1.2 Ground Surface Rupture 

The site is not located in the Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a distance of about 1.7 km.  Due to the 
distance from the closest faults ground rupture due to faulting is not considered a 
significant hazard at the site, and a fault rupture investigation is not needed. 
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4.1.3 Ground Motion  

The bridge site latitude and longitude are approximately as follows: 

Latitude: 33.7749o  North 
Longitude: 118.0427o  West 

GDC performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data base, 
as well as seismic data from the Caltrans 1996 map (see Figure 7). Los Alamitos is not 
in the EQFAULT CGS 2002 data base, and the closest mapped fault to the site 
according to EQFAULT is the Newport / Inglewood Strike-Slip Fault at a distance of 
5.2 km, with a rated maximum credible magnitude of M=7.0.  The bridge site is 
located between the 0.4 and 0.5g contours, which would indicate a rounded up design 
PBA of 0.5g.  For EQFAULT analysis and the Los Alamitos Fault we used the 
attenuation relationships presented by Sadigh et. al. (1997).  EQFAULT output and 
deterministic analyses using Sadigh relationships are presented in Appendix E-1.  A 
summary of Peak Ground Acceleration (PGA) from Sadigh 1997 – Soil and PBA from 
Sadigh 1997 - Rock, and PBA per Caltrans Map, for the bridge is presented in the 
following table: 

Fault

Caltrans
1996 Map 

Fault to Site 
Distance 

(km)

EQFAULT
Fault

to
Site

Distance 
(km)

Rounded-up
Caltrans

1996 Map  
PBA (g’s) 

Sadigh 1997 
Rock

PBA (g’s) 

Sadigh 1997 
Soil

PGA (g’s) 

Los Alamitos 
M=6.0 1.7 N/A 0.5 0.59 0.50 

 Newport-
Inglewood

M=7.0

Use
EQFAULT 5.2 0.5 0.51 0.42 

San Joaquin 
Hills

M=7.0
N/A 13.6 N/A 0.36 0.35 

Puente Hills 
M=7.25 N/A 18.1 N/A 0.32 0.32 

The PBA for a magnitude 6.0 earthquake on Los Alamitos Fault is 0.6g and for a 
magnitude 7.0 earthquake on Newport-Inglewood is 0.5g.  Peak Ground Acceleration 
(PGA) may be taken as 0.50g for Mw=6.0 and 0.42g for Mw=7.0 (for liquefaction 
analysis we conservatively rounded up to 0.45g).  For seismic slope stability evaluation, 
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we recommend using a horizontal acceleration coefficient of Kh=0.17 or 1/3 of the 
maximum PGA. 

4.1.4 ARS Curve 

Per Caltrans Foundation Reviews dated 12-11-07 and 01-11-08 (See Appendix D) ARS 
curves for the project may be taken as Seismic Design Criteria (SDC) ARS curves for 
PBA of 0.5g and MCE magnitude of 7.25+/-0.25 for Proposed 405-22 HOV Connector 
Separation.   Based on CPT data, boring data, and our liquefaction assessment at the 
site, the soil profile classifies as Type D in accordance with Caltrans SDC (see Appendix 
E-2).  To account for near-source effect (site less than 15 km from fault), the following 
adjustments on the spectral acceleration values are recommended on the Caltrans 
SDC response spectra: 

20% increase for periods equal to or greater than 1.0 second. 
No changes for periods less than 0.5 second. 
Linear interpolation for periods between 0.5 second and 1.0 second. 

The recommended ARS curve is shown in Figure 8. 

4.1.5 Liquefaction Evalauation 

The site is located within a State Liquefaction Hazard Zone (CDMG, 1999).  Highest 
historical groundwater in this area based on Figure 6 is between the 10 and 20 foot 
depth contours.  Groundwater was encountered at El. 15.5 feet in boring A-08-122, 
which is about 10 feet below lowest freeway grades. Sediments below the groundwater 
at the site are primarily stiff to very stiff clays and dense to very dense sands, but 
contain localized thin interbeds of loose to medium dense sands, silty sands, and silts 
that may be prone to liquefaction.   

We performed liquefaction calculations for CPT-08-006, 007, 009, 013, and 015 
assuming a high historical groundwater depth of a groundwater elevation of El. +16 
feet (see Appendix E-3).  Triggering evaluation was based on the CPT method from the 
NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  Settlements were calculated 
using the method of Tokimatsu and Seed (1987), and residual strengths were based 
on the method of Seed and Harder (1990).  Calculations were carried to a depth of 60 
feet below the existing grades.  We determined that use of Magnitude 7.0 and PGA of 
0.45g was more critical than using Magnitude 6.0 and PGA of 0.5g, and therefore used 
the higher magnitude in our analyses.  The resulting analyses show that limited 1 to 5 
foot thick layers of silty and sandy soils below El. 16 feet may liquefy in the design 
earthquake.  Potentially liquefiable layers are shown on Figure 5.  Estimated 
liquefaction-induced ground settlements for 5 CPTs range between 0 inch and 0.8 inch 
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with an average value of less than ½ inch.  A summary of the liquefaction settlements 
is included in Table 2, and calculations are in Appendix E-3. 

Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship was 
straight-line extrapolated to a maximum residual strength of 1,500 psf.  The N1-60cs 
for liquefiable layers adjusted in accordance with Seed and Harder (1990) range from 
17 to more than 30 blows per foot (average 28), and estimated residual shear strengths 
range from a minimum of 875 psf up to a limiting value of 1,500 psf (average 
1400 psf).

Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our conclusion 
that liquefaction does not have a significant impact on the design of piles or stability of 
the slopes at the site.  The piles are anticipated to have adequate capacity to resist any 
downdrag loads from liquefaction.     

4.1.6 Other Seismic Hazards 

The site has no known history of subsidence.  The site is generally level and the 
embankment slopes were engineered during construction and liquefiable soil layer are 
relatively thin and isolated.  Therefore, the impact of liquefaction on seismic slope 
stability is not an issue. Static and seismic stability of abutment slopes is evaluated later 
in this report. 

All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and local 
offshore earthquakes, landslides, or volcanic eruptions. We checked the 100-yr and 
500-yr tsunamis along southern California coast by Ziony, J.I. (1985) and for Seal 
Beach coast the run-up heights are 6 feet and 10 feet, respectively. These values are 
predicted as the wave crosses the shoreline and include the effect of astronomical 
tides. The site elevations are more than 20 feet above mean sea level (MSL) and the 
site is at least 7 km from the coastline, therefore tsunami hazard at the site is very low. 

4.2 Soil Corrosivity 

Caltrans Corrosion Guidelines (2003) define a corrosive area as “an area where the soil 
contains more than 500 ppm of chlorides, more than 2,000 ppm of sulfates or has a 
pH of less than 5.5.”
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Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential. The tests include pH, electrical resistivity, 
and soluble chloride and sulfate concentrations. Results of the corrosivity tests 
performed are summarized as: 

BORING
NO

SAMPLE 
NO

DEPTH 
(ft)

USCS
CLASS. 

PH 
CALTRANS

643

CHLORIDE 
CONTENT 
CALTRANS

422
(ppm)

SULFATE 
CONTENT 
CALTRANS

417
(ppm)

A-08-122 B-1 1.2-5.0 SC 8.3 163 132 

R-08-011 S-3 15-16.5 CL 8.2 1330 189 

R-08-017 R-4 20-21.5 CL 7.7 1311 62 

R-08-017 S-7 35-36.5 ML 8.8 255 576 

Based on these test data the site soils classify as corrosive due to high chlorides in 
accordance with Caltrans Corrosion Guidelines (2003).  Based on testing elsewhere in 
the overall site, high sulfates (between 2,000 and 15,000 ppm) are also present locally 
in the site area. 

4.2.1 Corrosion Mitigation for Reinforced Concrete 

Design of reinforced concrete in contact with native soils should consider the site 
corrosion potential in accordance with Bridge Design Specifications (BDS) Section 
8.22 (July 2000): 

For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and mix 
design for protection of reinforcement against corrosion due to chlorides shall 
be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 0.40; 
o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
o Minimum concrete cover for precast piles is 2 inches, and Mineral 

admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
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o The minimum cementitious material content shall be 658 pounds per 
cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

Concrete abutment piles shall be class 200. 

We understand that the design concrete cover for the bridge columns and walls is 2 
inches, which is not adequate to resist corrosion from native soils.  To avoid contact 
between native soils and concrete columns and walls, the special provisions should 
require that all backfill within 2.5 ft of the column or wall concrete be non-corrosive 
imported structural backfill with pH >5.5, sulfates < 2000 ppm and chlorides <500 
ppm.

4.2.2 Corrosion Mitigation for Steel Pipe Piles 

Steel piles in a corrosive environment must consider a sacrificial corrosion rate of 
0.001 inches per year for 75 years, or 0.075 inches off all outside exposed surfaces of 
steel pipe piles in accordance with Memo to Designers 3-1 (July, 2008).  This only 
applies to a depth of 3 feet below the water table, which is only 3 feet below the pile 
cap for our CISS piles.  So ultimate design wall thickness in this zone is 0.75 inch – 
0.075 inch = 0.675 inch, and design pile diameter in this zone will be reduced by 0.15 
inches.  This corrosion loss was considered in the pile moment of inertia for lateral pile 
calculations.

4.3 Scour Potential 

The proposed bridge is not located in a flood/drainage or river channel. Therefore, 
scour potential is not an issue for this bridge. 

4.4  Foundation Recommendations 

4.4.1 Foundation Type 

We recommend pre-cast pre-stressed reinforced concrete piles at Abutments 1 and 6 
since they are considered to be the most economical.  Due to high demand and 
shallow groundwater, we recommend 48-in. diameter CISS piles for the bents. 

The Abutment Piles are designed in accordance with WSD design method bent piles 
are designed in accordance with LRFD.  In accordance with the LRFD memo to 
Designers 3-1 (July 2008), pile Loads are summarized in Table 3A.  Pile details, design 
method, bottom of footing elevation, pile cut off elevation, pile cap size, allowable 
settlement, and number of piles per support are shown in Table 3B. 
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4.4.2  Axial Capacity 

4.4.2.1 Abutment Piles 

Driven prestressed concrete piles will derive their capacity by a combination of skin 
friction on the sides of the piles and from end bearing at the pile tip. Abutment 1 piles 
may be predrilled through the embankment fills to El. 30 feet in accordance with 
Caltrans practice, and axial capacity in this zone was ignored in computations. We 
computed axial friction and end bearing capacities using the method of Meyerhof for 
sands, and we used the -method for skin friction in clays.  End bearing in clays was 
taken as 9 times undrained shear strength.  Axial pile capacities versus depth are 
shown in Figures 9A and 9B, and calculations are presented in Appendix E-4.

Specified tip elevation at Abutment 1 is El. -28 feet, and is El. -50 ft at Abutment 6.    
Abutment pile lengths are 69 feet at both abutments.  The axial capacities and tip 
elevations are summarized in the Foundation Recommendations for Abutments, Table 
3C and Pile Data Table, Table 3E. 

Since the piles are driven into dense sand at the tip, there is expected to be sufficient 
reserve capacity to resist any downdrag loads from the small predicted liquefaction 
settlements.

We recommend that all the piles be installed at a minimum spacing of 3 pile diameters 
or 3.5 feet center-to-center. Piles with this minimum spacing will not require a 
reduction in vertical capacity for group action. 

4.4.2.2 Bent Piles 

Driven 48-in. diameter steel pipe piles with top portion filled with concrete (CISS) are 
proposed for the bents.  Nominal axial pile capacity of 1,150 kips is required for 
Bents 2 and 5, and 1,800 kips is required for Bent 3 and 4 piles.  We calculated the 
capacity of open ended pipe piles using the procedure recommended in American 
Petroleum Institute API RP 2A (1991).  The pile capacity at any depth is taken as the 
lower of the following two values: 

(1) Outside friction + inside friction + end bearing on steel area 
(2) Outside friction + end bearing on the gross cross-section of the pile 

As long as the inside friction during driving is less than the end bearing on the plug 
area, the soil plug keeps moving up and equation (1) controls the pile capacity. When 
the inside friction becomes greater than the end bearing on the plug, the pile behaves 
as “plugged” and equation (2) controls the pile capacity.  The pile may act as plugged 
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where end bearing is in clay and then again act as unplugged if high end bearing in 
sand is encountered.  In addition, the friction during continuous driving in clay may be 
25% to 50% of the long-term friction and a pile may act as unplugged during driving 
but may act as plugged after setup.  In the final condition, after drilling out the plug 
and filling with concrete, the pile will behave as plugged. 

Ground settlements at the site are generally less than ½ inch due to liquefaction, with a 
maximum estimated value of 0.8 inches.  To ensure that dynamic settlement of piles 
due to liquefaction is not more than ½ inch, we conservatively used the worst case CPT 
(CPT-13 with 0.8 inch total settlement) and assumed a downdrag load (negative skin 
friction) can develop from settling soils on the pile shaft above a point defined as the 
“Neutral Plane,” or the point below which liquefaction settlement is less than ½ inch.  
The neutral plane was estimated at El. -6 feet.  

Downdrag load or outside skin friction above the neutral plane is estimated as 125 to 
133 kips (using 50% ultimate friction above neutral plane), as shown in Figures 9C 
through 9F.  Estimated outside skin friction below the neutral plane for each bent is 
shown in Figures 9C through 9F, along with minimum end bearing (assuming plugged 
condition after filling pile with concrete and conservatively using 10% of the ultimate 
end bearing for ½ inch settlement of 125 kips.  The pile capacity below the neutral 
plane, under dead plus seismic load (including downdrag), has a factor of safety of 
greater than 1.0, as shown in Figures 9C through 9F.  Therefore, we conclude that the 
piles have adequate capacity to resist downdrag, and that settlement due to 
liquefaction and downdrag will be less than ½ inch. 

The calculated capacity of the pile with depth is shown in Figures 9C through 9F.  The 
specified tip elevations range from El. -63 to -59.5 for Bents 2 and 5, and from 
El. -82.5 ft to El. -85.5 ft at Bents 3 and 4.   The piles should be installed to a capacity 
of Dead plus Seismic Compression load plus 2 times the downdrag, or 1110 kips or 
the nominal capacity 1,150 kips at Bents 2 and 5 and 1725 kips or the nominal 
capacity of 1,800 kips at Bents 3 and 4.  These data indicate that the nominal 
capacities of 1,150 kip and 1,800 kip control the design and not the downdrag case.  
Due to uncertainty regarding plugging and end-bearing, only the outside friction and 
end-bearing on steel area were considered in selecting the specified tip elevation. 

The axial capacities and tip elevations for bents are summarized in the Foundation 
Recommendations for Bents, Table 3D and Pile Data Table 3E, respectively.  The axial 
capacities will be confirmed by an axial pile load test and an indicator pile program with 
Pile Driving Analyzer (PDA) measurements (refer to GDC Pile Drivability and Load Test 
Report, February 5, 2009). 
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It should be noted that capacity during initial driving will be less, and that substantial 
increase of friction will occur with set-up over time.  The required capacity will likely not 
be achieved at end of initial driving, but will require consideration of set-up.  The set-up 
will be evaluated in the indicator and pile load test program, and included in the final 
driving criteria.  The load test must be performed after at least 15 days of initial pile 
driving, drilling out the soil plug and placing a 5-ft concrete plug as recommended in 
the Pile Driveability and Load Test Report dated February 5, 2009.  The load test 
should verify the nominal capacities of 1,150 kip and 1,800 kip for the Bents 2 and 5 
and Bents 3 and 4, respectively. 

4.4.3 Lateral Capacity 

Lateral capacity of pile groups includes the passive resistance on the pile cap and 
lateral resistance of the piles.

Estimates of lateral pile capacity of Abutment and Bent piles were made using the 
computer program LPILE Plus 4.0 (Ensoft, 2000) and soils data from our investigation.  
For the piles spaced at 3 diameters on centers we used an average group p-multiplier 
of 0.5 to model reduction due to group effects.  Maximum bending moments were 
estimated utilizing the higher p-multiplier of 0.75 for the leading row piles, which 
generates higher bending moments.  The structural engineer is using a pinned 
connection at both abutments and fixed connection at the bents; therefore analyses 
were performed for free-head conditions at the abutments and fixed head conditions at 
the bents.  For abutment batter piles, the horizontal component of axial capacity may 
be added to the lateral capacity.  The results are summarized in Tables 4A & 4B.  
Computer outputs are presented in Appendix E-5. 

At the request of Caltrans, a comparison run was made by using both version 4.0 and 
5.0 to verify that no significant difference in results is present between the two versions 
for the cases analyzed.  The comparison is shown in Appendix E-9. 

We computed passive resistance on the Bent pile cap using Rankine theory and an 
undrained shear strength of 1.2 ksf for the stiff native clays for bents 2, 3 and 4 and 1.0 
ksf for the firm native clays for bent 5 at the pile cap level.  The recommended passive 
resistance versus deflection is shown in Figures 10A & 10B.  Calculations are included 
in Appendix E-6. 

Due to thin, isolated, and deep liquefiable layers with relatively high residual strength, 
liquefaction will not affect the lateral capacity of the foundations. 
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4.4.4 Pile Settlement 

We used dead plus live load (Service I Limit State Total Load per Support, Table 3A) 
for estimating settlements of the pile groups.  Dead plus live load for abutment piles is 
142-144 kips per pile.  Ultimate load per pile at the abutment for 0.4 inch settlement is 
369-426 kips.  Settlement of a single pile to mobilize design loads of 140 kips is about 
0.15 inches.  Pile groups settle more than a single pile.  The group settlement factor 
was calculated as = (B/b)1/2  in which b = width of the pile and B is the equivalent 
width of the group (Vesic, 1977).  Using this formula, the calculated settlement of the 
abutment pile groups is less than 1 inch. 

For bents 2 and 5 piles the dead plus live load is 554 kip per pile and for Bents 3 and 
4, the dead plus live load is 826 kips per pile.  For Bents 2 and 5, the ultimate capacity 
for 0.4 inch settlement is taken as 1,150 kips.  For a mobilized dead plus live load of 
554 kips, the single pile settlement is about 0.19 inch.  Pile groups settle more than a 
single pile.  The group factor was calculated as = (B/b)1/2  in which b = width of the 
pile and B is the equivalent width of the group (Vesic, 1977).  Using this formula, the 
calculated settlement of the Bent 2 and 5 pile groups is less than 1 inch.  For Bents 3 
and 4, the ultimate load for 0.4 inch settlement is taken as 1,800 kips and the single 
pile settlement under dead plus live load of 826 kips is 0.18 inch.   The group factor 
was calculated as = (B/b)1/2  in which b = width of the pile and B is the equivalent 
width of the group (Vesic’, 1977).  Using this formula, the calculated settlement of the 
groups is less than 1 inch.  Calculations for the pile settlement are shown in 
Appendix E-7. 

4.4.5 Pile Installation 

Detailed pile driveability and load test recommendations for 48-in. diameter CISS piles 
are provided in a separate report titled, “Pile Driveability Studies and Load Test,” dated 
February 5, 2009. 

4.4.5.1 Hard Driving 

While the clays should be fairly easily penetrated, layers of dense sand are present 
locally above the specified tip elevations. Due to presence of these zones with higher 
end bearing, hard driving for several feet at these depths should be anticipated, 
especially in the concrete abutment piles, although the layers are thin enough that the 
piles are expected to punch through.  The steel pipe piles can more readily cut through 
these layers.
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4.4.5.2   Hammer Selection 

Due to presence of these layers, we recommend that abutment piles be driven with a 
hammer with rated capacity of at least 90,000 ft lbs. per blow (such as a Delmag D-
36/32).  For 48-in. diameter pipe piles, the D-80 or D-100 or equivalent hammers 
should be used. 

4.4.5.3 Blowcount Criteria 

We performed driveability analysis and developed blowcount criteria for the piles using 
the computer program GRLWEAP.  Concrete piles driven with a Delmag D36-32 
should be driven to a minimum blowcount of 25 blows per foot assuming a set up of 
about 80 kips.  For the 48-in. diameter pipe piles, the resistance during continuous 
driving may be 50% or less of the ultimate capacity.  Detailed pile driveability and load 
test recommendations for 48-in. diameter CISS piles are provided in a separate report 
titled, “Pile Driveability Studies and Load Test,” dated February 5, 2009.  Final driving 
recommendations will be provided after the load test and indicator program are 
completed.

4.4.5.4 Pre-Drilling 

At Abutment 1, piles may be predrilled through the abutment fills in accordance with 
Caltrans practice as recommended in Section 4.4.2.1.  We recommend that piles 
otherwise be driven without pre-drilling.  If excessively difficult driving is encountered 
during construction, use of undersized pre-drilling can be considered with the written 
approval of Group Delta.  Undersized pre-drilling should be done with a maximum 
12-inch auger for 14-inch piles.  Although not anticipated, drilling the plug may be 
needed for some bent piles to reach the specified tip. 

4.4.5.5 Indicator Pile Program 

We recommend that an indicator pile program be performed with Pile Driving Analyzer 
(PDA) measurements.  The benefits of the PDA measurements include: 

monitor hammer efficiency by measuring the energy delivered to the pile 
monitor compressive stresses at the end of pile driving to determine refusal blow 
count and compressive stress damage 
monitor tensile stresses during soft driving and to assess the potential for tensile 
stress damage 
confirm the ultimate dynamic friction and end bearing capacity 
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determine setup so that long term frictional uplift and downdrag capacity can be 
verified
optimize the blow count criteria 
optimize the production pile lengths 

The indicator program should consist of driving a minimum of 12 PDA test piles (6 
prestressed concrete piles at abutments and 6 steel pipe piles at Bents 3, 4, and 5 [see 
Figures 2D and 2F]).  The length of the test piles should be at least 10 ft longer than 
the lengths based on the recommended pile tip elevations in Table 3.  In addition to 
the indicator piles, a load test is proposed at Bent 2 to test two piles with 8 reaction 
piles as discussed in a separate report titled, “Pile Driveability Studies and Load Test,” 
dated February 5, 2009.  Recommendations for PDA on the load test piles are 
presented in that report.  The conclusions and recommendations of this report are 
summarized in Section 4.4.5.6, and a copy of the report and our responses to Caltrans 
comments are included as Appendix G. 

A minimum set-up period of 2 weeks should be required after initial driving of the CISS 
piles, followed by re-strikes of the piles, to evaluate the pile set-up or increase in 
capacity with time.  For concrete abutment piles, a minimum set-up period of 2 days is 
recommended.

Final pile driving criteria and production pile lengths should be defined after the results 
of the indicator pile and load test program are available. The suggested PDA test pile 
locations are shown in Figures 2B through 2G. 

4.4.5.6 Pile Load Test 

A pile static load test will be performed at Bent 2, as recommended in our report in 
Appendix G.  The load test program should be carried out in accordance with our 
recommendations and Caltrans comments.  The load test program is summarized as 
follows:

Pile load tests should be in general accordance with ASTM D 1143 and any 
applicable Caltrans Special Provisions; 

Load test piles meeting design requirements may be used as production piles; 

Production pile lengths at Bent 2 are 75 feet; 

One compressive load test will be performed on a 75-ft long pile utilizing four 75-ft 
long reaction piles; 
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One compressive load test will be performed on a 100-ft long pile utilizing four 
100-ft long reaction piles (therefore, 5 piles will be longer than the design 
production piles); 

The reaction piles should be monitored for uplift load and deflection during the 
compression load test; 

Each compression test should be carried out on a production pile in the center row 
of Bent 2 footing; 

The four reaction piles should be placed two pile rows away from the compression 
test piles, which provides a minimum clear distance of 5 diameters from the 
compression pile in accordance with ASTM D 1143.   

Figure 2F-2 shows the recommended locations of the 75-ft long test pile (Pile C) 
and the four 75-ft reaction piles (Piles G, H, I, J), and Figure 2F-3 shows the 
recommended locations of the 100-ft long test pile (Pile D) and the four 100-ft 
reaction piles (Piles K, L, M, N); 

The recommended procedure is as follows: 

o Drive 75-ft piles C, G, H, I, J and 100-ft piles D, K, L, M, N; 

o Both test piles and one reaction piles from each group should be monitored 
with PDA.  The hammer driving energy, blow counts, and depth of the soil 
plug at the end of the driving should be recorded; 

o For PDA piles, pre-drill a 60-inch diameter hole to the bottom of the pile cap 
elevation (El. 15.5 ft) at each to simulate the prototype condition; 

o Wait at least 15 days and re-tap each PDA pile prior to drilling out the plug 
to monitor the setup. Make sure that the pile is driven no more than 20 
blows or 1 inch, whichever comes first, recording blows per inch; 

o For each PDA pile drill the soil plug to 5 feet below the depth of structural 
concrete in the production piles, remove any water in the pile, and pour a 
5 ft thick concrete plug (this is not for sealing purposes but to make the pile 
behave more like a plugged pile similar to prototype condition).  Re-tap the 
pile with PDA to monitor the effect of drilling out the plug on the capacity.  
Make sure that the pile is driven no more than 20 blows or 1 inch, whichever 
comes first, recording blows per inch; 

o Perform CAPWAP analysis on selected blows and determine pile frictional 
and end bearing capacity of the piles and amount of set up.  

o Load the test pile in compression using the quick load increment method 
using each load increment as 10% of the maximum load; 

o Monitor the downward movement of the test pile and upward movement of 
the reaction piles with dial gages; 
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o The test should be carried out to a maximum load equal to the required 
compression nominal resistance (1,150 kip for 75 ft piles and 1800 kip for 
100 ft piles), failure in compression, or pull out of the reaction piles, 
whichever occurs first.  If the downward movement at the nominal load is 
less than 2 inch, load the pile to failure, or the maximum jack load, or until 
the movement is at least 2 inches; 

o If the testing is performed by Caltrans as currently anticipated, as a 
minimum Caltrans 2000 kip test frame and preferably 4000 kip test frame 
should be used for the testing.

The load test results will be correlated with the PDA measurements on the test piles 
and CPT data.  If the pile load tests indicate that the piles meet the design 
requirements, PDA alone or in conjunction with CPT data may be used to confirm 
the capacity of the remaining production piles.  If the tests do not achieve the 
design capacity, a redesign and an additional load test may be needed to verify the 
revised design. 

4.4.5.7 Drilling of the CISS Soil Plug 

The soil plug within the CISS piles will be partially drilled out and filled with concrete 
and re-bar.  We understand that the concrete and steel will extend to a depth of 44 ft 
below the pile cap, leaving at least a 31-ft long soil plug for the 75-ft long Bent 2 and 
Bent 5 piles and a 56 ft soil plug for the 100-ft long Bent 3 and 4 piles.  This length of 
plug is expected to be stable and not to blow out under the hydrostatic uplift pressures.   

4.5 Approach Fill Earthwork 

Existing 1.5H:1V and 2.H:1V abutment fills were constructed during the original project 
grading.  The abutments for the 405-22 HOV Connector Separation will be a short seat 
abutment at Abutment 1, and a full height cantilever abutment at Abutment 6.  
Additional new fills will be placed behind the abutments and on the approaches at both 
abutments.  Abutment 1 footing will be founded within new embankment placed 
alongside the existing embankment for 22/405 Separation, with pre-cast lightweight fill 
retaining walls above the abutment footing elevation and new embankment slopes on 
both sides.  Slopes will be inclined at 2h: 1v.  Abutment 6 will have lightweight cellular 
concrete walls full height on both sides of the approach and behind the abutment wall.   

A temporary soil surcharge is recommended at Abutment 1 to mitigate post 
construction settlements at the abutment and side wing walls.  Consolidation 
settlements will occur under the soil surcharge.  The soil surcharge should be left in 
place until long term settlements under the final grades (embankment plus lightweight 
fill) are sufficiently complete that no significant post-construction settlements will occur 
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at the abutment or wing walls.  A portion of the surcharge will be removed and 
replaced by lightweight fill.  The surcharge fills should be placed as soon as possible in 
Stage 1 construction, and left in place for at least a 12 month waiting period.  
Settlements should be monitored during fill placement and during the waiting period.   
After completion of the surcharge (at the discretion of GDC), the abutment may be 
excavated and piles driven, and wing retaining walls (RW1300 and RW1299, Precast 
Lightweight Fill Walls) may be excavated to foundation level and constructed.  Details 
of the surcharge program and Abutment 1 retaining walls are presented in the project 
Geotechnical Design Report and Foundation report for the walls.

Precast walls with lightweight cellular concrete backfill are recommended on the 
Abutment 6 approach and wing walls (RW1325 and RW1326).  The lightweight cellular 
concrete will be used for the entire abutment approach fill and behind the abutment.  
The net loading will be small and soils will be overconsolidated with respect to the 
loading.  Therefore, no significant long term settlement will occur, and no waiting 
period is required prior to abutment construction.  Details of the retaining walls and 
approach fills are provided in the RW1325 and RW1326 Foundation Report.  The 
abutment will be backfilled with cellular concrete.  Structural backfill will be used only 
behind the abutment backwall for passive resistance.  Assuming structural backfill with 
34 degrees friction angle, the passive wedge behind the backwall may be assumed 
inclined at an angle of 28 degrees to the horizontal. 

All earthwork and grading shall comply with Section 19 of the Standard Specifications.  
The entire footprint of areas to receive new fill shall be cleared and grubbed of any 
vegetation, and the subgrade shall be proof-rolled using loaded heavy equipment 
under observation of GDC.  Any soft, loose, wet, pumping, organic, or other unsuitable 
materials shall be removed to the depth and limits recommended by GDC in the field, 
and replaced with engineered fill.  After successfully proof-rolling or stabilizing the 
subgrade, the surface shall be scarified and recompacted.  Abutment wall backfill shall 
conform to Caltrans Standard Specifications for structural fill.   All new fill placed within 
150 feet of the abutment should have an expansion index (EI) of less than 50.  Positive 
surface drainage away from foundation areas should be maintained.  The required 
expansive soil exclusion zone in a bridge abutment is illustrated in Figure 11. 

4.6 Slope Stability  

Existing abutment slopes are very stiff to hard compacted clayey fills, were engineered 
during original grading of the project, and based on our visual observations the slopes 
have performed well.  The fill and upper stiff native alluvium are underlain by a weaker 
firm to stiff clay layer.  We performed slope stability analyses for the proposed 
abutment and new fill slopes, with a maximum inclination of 2h: 1v and maximum 
height of about 32 feet.  General soil layering and shear strengths used in our analyses 
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are shown in Table 1.  For static analyses, we used ultimate (post-peak) drained shear 
strengths for clayey fills, and undrained shear strengths for Layer 2 (which is more 
critical than the drained condition).  For seismic analyses, we used peak drained 
strengths for the fill and undrained shear strength for Layer 2.  Since residual 
undrained shear strengths of any liquefied layers present are generally greater than the 
undrained shear strength of Layer 2, their presence need not be considered in the 
calculations.

The stability analyses show that the stability of the slopes is controlled by deeper 
surfaces passing into Layer 2.  Analyses for static conditions indicate factors of safety in 
excess of 1.5, and for pseudo-static analyses using Kh=0.17 indicate factors of safety 
in excess of 1.1, and therefore meet Caltrans requirements for static and seismic 
stability.  Calculations are included in Appendix E-8. 

4.7 Earth Pressures 

4.7.1 Active Pressures 

Static and seismic (if required) earth pressures for abutment walls with level backfill 
designed in accordance with Caltrans standards may be taken as: 

Unit Weight,  = 120 pcf 
Active Earth Pressure Coefficient, Ka = 0.30 
Lateral earth pressure = 36 pcf 
Horizontal pressure due to areal surcharge loads = Ka x vertical pressure
Additional Seismic earth pressure = 15 pcf as inverted triangular pressure 

Note that where lightweight cellular concrete fill is used, it is placed in 2 ft to 3 ft lifts 
then allowed to set.  The lateral pressures exerted on the walls while the concrete is 
liquid are equivalent to a fluid with the specified unit weight of the cellular concrete 
materials.  After the cellular concrete has set, it exerts no lateral pressures. 

4.7.2 Passive Resistance of Abutments 

The ultimate lateral capacity of an abutment wall backfilled with structure backfill is a 
function of the height of the abutment wall that is acted on by the passive soil pressure 
on the backfill. The Caltrans Seismic Design Criteria (SDC), Section 7.8, dated 
February 2004 recommends a passive pressure of 5 ksf for a wall height of 5.5 feet 
based on full-scale abutment testing conducted at UC Davis. For wall heights other 
than 5.5 feet, the passive pressure may be determined by multiplying the 5-ksf value 
with the ratio (H/5.5) where H is wall height in feet in accordance with SDC.  For higher 
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walls the maximum value of the passive resistance should be limited to 7.3 ksf 
corresponding to an abutment height of 8 feet. 

4.8 Temporary Excavation and Shoring 

Temporary shoring will likely be required for Bent footings or other project excavations.
Excavations should be readily accomplished with conventional equipment such as 
backhoes and excavators.  Excavation safety is the responsibility of the contractor and 
shall comply with all applicable OSHA regulations.  The safety of all excavations shall 
be verified by the designated competent person in the field, and excavation slopes or 
shoring modified as necessary to maintain a safe and stable excavation.  No surcharge 
loads should be permitted within a horizontal distance of 5 feet or the depth of the 
shoring, whichever is greater, unless the excavation / shoring has been designed for 
these loads.  In general, temporary excavations above the water table within the very 
stiff clay existing fills may be made near vertical for cuts up to about 5 feet without 
shoring.  Where not supporting existing improvements, higher temporary cuts above 
the water table may be made at maximum inclinations of ¾ h: 1v to depths of up to 
about 20 feet below grade.  Vertical cuts higher than 5 feet, or cuts encroaching into a 
1:1 plane below the edge of existing infrastructure, or excavations extending below 
groundwater, should be properly shored. Cantilever shoring may consist of soldier 
piles and lagging.  Tied-back shoring may be required to facilitate construction or limit 
deflections.

For temporary cantilevered shoring consisting of soldier piles and lagging, lateral earth 
pressures may be determined based on Figure 5.5.5.6-4 of Bridge Design 
Specifications (BDS) Section 5.5.5.6 (August 2003), “Simplified Lateral Earth Pressure 
Distributions for Temporary Non-gravity Cantilevered Walls with Vertical Wall Elements 
Embedded in Cohesive Soil and Retaining Cohesive Soil.”  For temporary braced or 
tied-back shoring, lateral earth pressures may be determined in accordance with BDS 
Section 5.5.5.7.2.  Undrained shear strengths, drained friction angles, unit weights, 
and elevations of the cohesive soil layers may be determined using Table 1. 

4.9 Dewatering 

Footings for Bent 2, Bent 3, Bent 4, and Bent 5 will be excavated to at or below the 
permanent groundwater table.   Perched zones may be encountered at higher 
elevations.   Due to primarily clayey soils at the anticipated excavation levels, 
groundwater volumes will likely be sufficiently small so that dewatering (if needed) can 
be accomplished by pumping from sumps. Due to potential for water or wet soils at 
the bottom of excavations, it may be desirable to place a 1 to 2 ft thick gravel layer to 
act as a working surface and to allow for easier dewatering. 
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4.10 Footing Encroachment into Bolsa Chica Channel R/W 

There is an existing triple 12’ x 10’ Reinforced Concrete Box (RCB) culvert [Bolsa Chica 
Channel] that passes below the freeway just west of proposed Bent 3 of the 405-22 
HOV Connector Separation (see Figures 2A and 2B), within the Orange County Flood 
Control District (OCFCD) right of way (R/W).  The top of the RCB is between about El. 
22 and 24 feet, and the bottom is between about El. 10 and 12 feet.  There are existing 
bridge footings for the existing Rte. 22/405 Separation immediately adjacent to the 
RCB.  This bridge is to be demolished.  New Bent 3 footings for the HOV Connector 
Separation will encroach slightly into the OCFCD R/W, within about 21 feet of the 
existing RCB.  Future widening of the RCB may result in reduced clearance between 
bridge footings and the box of as little as about 11 feet. 

Transient lateral load may be imposed on the bridge foundations in an extreme seismic 
event, resulting in some lateral loading on the RCB.  Maximum design displacement of 
the bridge foundations under seismic loading is 1 inch, so displacements of the box 
would be less than 1 inch.  We estimate that the lateral pressure exerted on the RCB 
from the bridge footing in a major seismic event will be 1 ksf or less, and last for less 
than a few seconds.  To accommodate the pressures, we recommend that the new box 
wall be designed for lateral earth pressures assuming 15 feet of soil cover over the box 
following Section 6 of Caltrans Bridge Design Practice (1992).  Portions of the existing 
box where passing below I-405 South / Bolsa Chica Road off-ramp have been designed 
for at least this much soil cover.  This will be adequate to resist lateral earth loads plus 
transient seismic loading on the bridge foundations. 

When the future RCB is installed, we recommend maintaining a clear distance of at 
least 8 feet (2 pile diameters) between the piles and RCB exterior wall.  At this distance, 
the installation of the box will not adversely impact the frictional capacity of the piles. 

4.11 Construction Considerations 

The following construction considerations should be taken into account by bidders and 
contractors:

SR-22 and I-405 have daily commuter traffic, and construction will need to be 
carefully planned to minimize impacts to traffic; 

Stage construction, surcharging at Abutment 1, and other construction activities 
should be considered and coordinated in construction planning; 

Work at freeway level will require traffic control and/or lane closure; 

Construction staging areas are limited; 

Buried utilities are present and may cause construction conflicts; 
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The surcharge fill for Abutment 1 area should be placed as soon as possible in 
Stage 1 construction, and left in place for at least a 12 month waiting period.  
Settlement should be monitored with settlement plates.  Details of the surcharge 
program, monitoring, and Abutment 1 retaining walls are presented in the project 
Geotechnical Design Report and Foundation report for the walls.  Piles should not 
be driven until completion of the surcharge program. 

For Abutment 6, approach fill will be lightweight fill and no long-term settlement or 
waiting period is required before driving piles. 

The surrounding area contains residential development and noise from pile driving 
may be an issue; 

Localized zones of hard driving may be encountered above the tip elevations, 
undersized pre-drilling will only be allowed if necessary with written approval of  
Group Delta Consultants; 

The pile caps will require temporary excavations, and deeper excavations may 
encounter groundwater and wet soils. Excavations may require temporary shoring 
to support existing improvements. The contractor should submit temporary 
excavation and shoring shop drawings for the engineer’s approval prior to 
excavation.  Water pumped from excavations should be properly stored and 
disposed of as necessary. 

Our subsurface characterization is based on the borings performed at the locations 
shown in Figures 3A & 3B.  Subsurface conditions between borings and CPTs are 
based on extrapolation between these points. Therefore, if conditions different than 
those assumed in the design are encountered during construction, excavation, or 
pile driving, we should be notified immediately so that we can assess the impact to 
our current recommendations and make appropriate modifications, if required. 
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5.0 LIMITATIONS 

The report, exploration logs, and other materials resulting from Group Delta’s efforts 
were prepared exclusively for use in designing the proposed project. The report is not 
intended to be suitable for reuse on extensions, or modifications of the project, or for 
use on any other development, as it may not contain sufficient or appropriate 
information for such uses.  If this report, or portions of this report, are provided to 
contractors or included in specifications, it should be understood that it is provided for 
information only. 

Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care 
and skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or implied, 
is included in our report.   
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TABLE 2

CPT
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total

Settlement (in)

Neutral
Plane El. 

(feet)
CPT-08-006 0.00 0.00 0.00 N/A
CPT-08-007 0.24 0.00 0.24 N/A
CPT-08-009 0.24 0.02 0.26 N/A
CPT-08-013 0.78 0.02 0.80 -6.0
CPT-08-015 0.68 0.02 0.70 +1.0

NOTE: Design groundwater at El. +16 ft Average: 0.40
Max: 0.80
Min: 0.00

SUMMARY OF LIQUFACTION ANALYSES
405-22 HOV CONNECTOR SEPARATION

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR HOV Connector\Appendices\Appendix E\Appendix E-3 Liqufaction Calcs\Revised 10-22-08\HOV Connector\CPT Liqufaction Summary_HOV.xls
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TABLE 4A
SUMMARY OF LATERAL CAPACITY OF PROPOSED PILES

0.25 18 55 4.7

0.5 24 86 5.0

1.0 32 135 5.7

0.25 24 66 4.0

0.5 32 102 4.7

1.0 43 159 5.3

0.25 12 41 5.0

0.5 16 63 6.0

1.0 21 100 6.5

Notes: 1) The horizonal component of axial load in batter piles may be added to the capacities above.

2) The above lateral capacity values use a group average p-multiplier of 0.5 to account for lateral load group effects.

3) Maximum bending moments were computed using the higher p-multiplier of 0.75 for leading row piles.

4) Structural capacity of piles shall be checked by the structural engineer.

5) 2h:1v sloping ground considered in longitudinal Abutment 1 capacities.

I-436  West County Connectors Project - 405/22 HOV Segment

405-22 HOV Connector Separation (Abutments 1 and 6)

Pile
Type

Location
Head

Condition

Top
Deflection
(inches)

Top
Shear
(kips)

Maximum
Bending
Moment

(foot-kips)

Depth to 
Maximum
Bending
Moment

(feet)

Loading
Direction

Class 200
14" Square 
Pre-Cast

Pre-Stressed
Concrete Pile

Free / 
Pinned

Abutment 6
Free / 
Pinned

Free / 
Pinned

Abutment 1

Longitudinal

Transverse

Longitudinal/
Transverse

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR HOV Connector\Tables\Table 4 Lateral Pile Capacities.xls



TABLE 4B
SUMMARY OF LATERAL CAPACITY OF PROPOSED PILES

Pile Top Shear

Type (kips)

0.25 64 606 13

0.5 90 1000 15

1.0 127 1620 16

2.0 182 2635 18

0.25 137 1518 0

0.5 197 2458 0

1.0 284 3987 0

2.0 408 6471 0

Notes: 1) The above lateral capacity values use a group average p-multiplier of 0.5 to account for lateral load group effects.

2) Maximum bending moments were computed using the higher p-multiplier of 0.75 for leading row piles.

3) Corroded section used for upper 3 feet of pile section (0.001 inches per year for 75 years).

4) Structural capacity of piles shall be checked by the structural engineer.

4 ft Diameter 
CISS Pile

(Bents 2, 3, 4
& 5)

Free

Fixed

I-436  West County Connectors Project - 405/22 HOV Segment

405-22 HOV Connector Separation (Bent 2, 3, 4 and 5)

Free or 
Fixed
Head

Top
Deflection
(inches)

Maximum Bending 
Moment (foot-kips)

Depth to 
Maximum

Moment (feet)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR HOV Connector\Tables\Table 4 Lateral Pile Capacities.xls
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The base maps are from Microsoft Virtual Earth 

Project
Site

GDC Project No. I-436 

Garden Grove/Seal Beach, CA 

VICINITY MAP 
Figure 1 

Proposed 405-22 HOV 

Connector Separation

405-22 HOV Connector Separation
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Pile Length = 78 - 9 = 69 ft

Figure 9A



Pile Length = 75 - 6 = 69 ft

Figure 9B



FIGURE 9C

API RP2A Capacity for Steel Pipe Piles
HOV Connector (Bent 2)
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FIGURE 9D

API RP2A Capacity for Steel Pipe Piles
HOV Connector (Bent 3)
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FIGURE 9E

API RP2A Capacity for Steel Pipe Piles
HOV Connector (Bent 4)
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FIGURE 9F

API RP2A Capacity for Steel Pipe Piles
HOV Connector (Bent 5)
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APPENDIX A 
FIELD INVESTIGATION 

A.1 Introduction 

The subsurface conditions at the subject bridge were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) soil borings and five (5) Cone 
Penetration Tests (CPTs) during the period of March 27th to April 15th, 2008.  The 
borings were performed to depths of 51.5 feet to 137 feet below ground surface 
(bgs) and the CPTs were performed to depths of 105.5 feet to 150.3 feet bgs.  The 
CPT and boring locations were selected such that representative profiles of the site 
subsurface conditions could be developed at the subject overcrossing location.  
Locations of the borings and CPTs are presented in Figure 3 of the main report. The 
subsurface exploration program including location and depth of borings and CPTs is 
summarized in Table A-1 of this appendix. 

The borings and CPTs were performed from the freeway lanes and shoulders of SR-
22 and I-405 within the Caltrans Right-of-Way (ROW).  Prior to beginning the 
exploration program, access/drilling permits were obtained from Caltrans and other 
jurisdictional agencies as needed.  Subsurface utility maps were reviewed prior to 
picking potential locations for subsurface investigations.  Underground Service Alert 
(USA) was notified of the impending exploration activities and each exploration 
location was cleared for underground utilities.  Approved traffic control plans were 
implemented during field activities.  Subsurface explorations from the freeway lanes 
were performed at night. 

The exploration methods are described in the following sections.  Boring and CPT 
logs from the current exploration program are presented in Figures A-2a through A-
5e and A-6a through A-10e, respectively.

A.2 Soil Drilling and Sampling 

A total of four (4) soil borings; one (1) hollow stem auger boring (A-08-122) and 
three (3) rotary wash borings (R-08-005, R-08-011 and R-08-017) were drilled and 
sampled at the subject bridge during this project.  R & C Drilling, Inc. of Van Nuys, 
California advanced the hollow stem auger borings to desired depths using a Mobile 
B-61 drill rig and 8-inch o.d. auger.  C & L Drilling, Inc. of La Habra, California 
advanced the rotary wash borings to desired depths using a Mayhew 1000 drill rig 
and a 4.875-inch drill bit in conjunction with bentonite slurry.  All drill rigs were truck 
mounted.  All drilling companies acted as subcontractors to GDC.   

All borings were performed under the continuous technical supervision of a GDC 
field engineer, who visually inspected the soil samples, maintained detailed logs of 
the borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS).  All soils were assigned a group name and group 
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symbol, as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A 
key for soil classification and boring log legend are presented in Figures A-1a and A-
1b, respectively.  The boring logs are presented in Figures A-2a and A-5e. 

A bulk sample of the near-surface soil was collected from the hollow stem auger 
boring.  Drive samples were generally collected from the borings at a typical interval 
of 5 to 10 feet.  The sampling utilized Standard Penetration Test (SPT) and 
California samplers.  SPT drive samples were obtained in accordance with 
ASTM D1586 using a 2-inch outside diameter and 1.38-inch inside diameter 
split-spoon sampler without lining.  The soil recovered from the SPT sampling was 
sealed in plastic bags to retain the natural moisture content.  The California sampler 
is a 3-inch outside diameter split barrel sampler lined with a 2.42-inch inside 
diameter metal rings. Compared to the SPT, the California sampler provides 
relatively undisturbed samples.  California samples were removed from the sampler, 
retained in the metal rings and placed in sealed plastic canisters to prevent loss of 
moisture.

At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either a downhole hammer.  SPT blow counts are often used as an 
index of the relative density and resistance of the sampled materials.  The number of 
blows to drive the sampler each 6-inch increment into the soil was recorded on the 
boring logs and it was used to estimate relative soil density or consistency.  For 
purposes of estimating relative densities or consistency, California drive sampler 
blow counts can be approximately converted to equivalent SPT blow counts by 
multiplying the field blow counts by a factor of 0.67 to correct for larger sampler 
end-area if driven with a 140-lb/30-in hammer.  Drive sample blow counts and 
corresponding density/consistency classifications are presented on the boring logs.  
At the completion of drilling, groundwater was measured.

The hollow stem auger boring was abandoned by backfilling the borehole with soil 
cuttings.  The rotary wash borings were abandoned by backfilling the borehole with 
cement grout mix as needed to the ground surface.  In paved areas, the upper 0.75 
ft of the boreholes was filled with asphalt patch as necessary. 

Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California for hazardous waste testing.  Laboratory tests included California 
Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics (EPA Method 
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8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The drums were then 
transported to an appropriate disposal area by Environmental Recovery Services, 
Inc. of Gardena, California based on the test results. 

Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing.  The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 

A.3 Cone Penetration Tests 

A total of five (5) CPT soundings (CPT-08-006, CPT-08-007, CPT-08-009, CPT-08-
013, and CPT-08-015) were performed at the subject bridge to depths ranging from 
105.5 feet to 150.2 feet bgs.  Kehoe Testing and Engineering, Inc. of Long Beach, 
California performed the CPT soundings as a subcontractor to GDC. 

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 0.155-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig.  The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U).  These measured values are then used to estimate 
the type and engineering properties of soils being penetrated using relationships 
between qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in this appendix on Figures A-6a through A-10e.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe are 
in our files.

At the completion of each sounding groundwater was measured using a well 
sounder and the CPT probe holes were abandoned by backfilling bentonite into the 
hole to within 0.75 feet of the ground surface.  The remaining 0.75 feet of the hole 
was filled with either asphalt patch or quickset cement patch as needed. 
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A.4 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table A-1    Summary of Field Explorations 

List of Figures  

Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2a to A-5e   Boring Logs  
Figures A-6a to A-10e  Cone Penetration Test Results 
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KEY FOR SOIL CLASSIFICATION

GROUP
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines
GP Poorly-graded gravel, gravel with sand, little or no fines
GM Silty gravel, silty gravel with sand, silty or non-plastic fines
GC Clayey gravel, clayey gravel with sand, clayey or plastic fines
SW Well-graded sand, sand with gravel, little or no fines
SP Poorly-graded sand, sand with gravel, little or no fines
SM Silty sand, silty sand with gravel, silty or non-plastic fines
SC Clayey sand, clayey sand with gravel, clayey or plastic fines
ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity
CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay
OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)
MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity
CH Inorganic clay of high plasticity, Fat Clay
OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)
PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart
          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).

Blowcount
SPT1

(CAL)2
Consistency

Blowcount3

SPT1

(CAL)2
Consistency

Undrained
Shear

Strength3, Su

(ksf)
<2

(<3) Very Soft < 0.25
0-4

(0-6) Very Loose 2-4
(3-6) Soft 0.25 -0.50

5-10
(7-15) Loose 5-8

(7-12) Firm 0.50 - 1.0
11-30

(16-45) Med. Dense 9-15
(13-22) Stiff 1.0 - 2.0

31-50
(46-75) Dense 16-30

(23-45) Very Stiff 2.0 - 4.0
>50

(>75) Very Dense >30
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter
 D30= 30% of the soil is finer than this diameter
 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 
SW Cu>6 and Cc between 1 and 3
GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 
pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT SAND GRAVEL COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch
MOIST- Damp but no visible water
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

 SECONDARY DIVISIONS
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GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7" Asphalt Concrete (AC)
7" Aggregate Base (AB)

Clayey Sand (SC)
moist-dry, light brown, fine to coarse grained with pieces
of hard brown clay up to 3/4"

medium dense, becomes brown, finer, with scattered
gravel up to 1/2"

with chunk of asphalt at 10 feet depth

Silty Sand (SM)
medium dense, moist, olive gray, fine grained

Lean Clay (CL)
stiff, moist, olive brown

Poorly Graded Sand (SP)
medium dense, moist, orange brown

Silty Clay with Sand (CL)
stiff to very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
stiff to very stiff, moist, olive gray

Silty Sand (SM)
medium dense, moist, gray olive, fine grained

dense, some clay

Silty to Clayey Sand (SC/SM)
dense, wet, olive gray, fine grained

Silty Clay (CL)
very stiff to hard, moist, olive gray

Clayey Silt (ML)
very stiff to hard, moist, olive brown

Silty Clay (CL)
very stiff to hard, wet-moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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2720
30
30

Silty Sand/Sandy Silt (SM/ML)
very dense/hard, wet-moist, olive gray, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 16.5 feet bgs.
Borehole obstructed below 22.5 feet bgs, possible
caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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8.5" Concrete Pavement (PCC)
8.5" Lean Concrete/slurry
6" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, gray, very fine grains and few coarse grains, rolls
very good thread

dark gray, very stiff to hard, with silt

Silty Sand (SM)
loose to medium dense, moist-wet, gray brown, fine
grained

Sandy Silty Clay (CL)
stiff, moist, brown gray, fine grained

Silty Sand (SM)
loose, wet, gray brown, fine grained with scattered
coarse grains

Silty Clay with Sand (CL)
stiff, moist, brown gray, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand (SM)
medium dense, wet, gray brown, fine grained with
scattered coarse grains and fine gravel of clay
cemented coarse sand
Lean Clay (CL)
stiff, wet-moist, gray brown

with very fine to coarse sand grains and some silt

Silt with Sand (ML)
dense/hard, moist, gray, trace of clay
harder drilling
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silt with Sand (ML)
dense/hard, moist, gray, trace of clay, slight to no
plasticity

Lean Clay with Sand (CL)
hard, wet, scattered fine grains

very stiff to hard
Torvane = 3.6 to 4.0 ksf
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay to Silty Clay (CL) with interbeds of Silt (ML)
and Clayey Silt (CL-ML), hard, Sand (SP) and Silty
Sand (SM), dense to very dense
hard, moist, gray

drill chatter

Bottom of boring at 137 feet below ground surface (bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Asphalt Concrete (AC)
Aggregate Base (AB)

Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Lean Clay (CL)
stiff, wet, olive brown, fine grained, with few fine gravel

Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers

with fine angular gravel in thin lense at 35', little to no
clay

Silty Clay with Sand (CL)
hard, moist, gray, rolls very poor thread, with some
gravel in lense at 40'

Clayey Silt (ML)
hard, moist, gray, no gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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27
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Clayey Silt (ML)
hard, moist, gray, no gravel
Silt (ML)
very dense, moist, gray, trace to no clay

Well Graded Sand with Silt (SW-SM)
very dense, wet, gray-red-black-brown, fine to medium
grained

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring termination at 121.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7" Asphalt Concrete (AC)
3" Aggregate Base (AB)

[FILL]
Lean Clay with Sand/Clayey Sand (CL/SC)
very stiff/medium dense, dry, light brown, fine to medium
grained

Lean Clay with Sand (CL)
very stiff, moist, dark brown with orange mottling,
scattered fine grains

Sandy Lean Clay (CL)
stiff to very stiff, light brown, fine to medium grained

Lean Clay with Sand (CL)
hard, moist, gray brown, fine grained
19' - 19.5'   Drill chatter

at 21' Drill chatter and broken asphalt in cuttings, old
asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay (CL)
hard, moist, gray, fine grained with scattered coarse
grains and few 1/2" claystone gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Lean Clay (CL)
hard, moist, gray, scattered coarse grains and few 1/2"
claystone gravel

very stiff to hard, with scattered fine grains and few 1/4"
gravel of dark purple-gray slate
Torvane = 8.0 tsf

Sandy Silt (ML)
medium dense, moist, olive brown, scattered coarse
grains and few 3/4" pieces of slate, non-plastic

Lean Clay (CL)
stiff to very stiff, moist, gray-brown, few fine grains and
scattered pea-sized slate gravel

no gravel

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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3.0
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50/5"

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
Lean Clay with Sand (CL)
very stiff, moist-wet, gray-brown, scattered fine grains
and pea-sized gray claystone gravel

becomes gray, no gravel

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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2235
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50/5.5"

50/6"
50/3"

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
76' - 78' drillstem bounce on rock

Silty Sand (SM)
very dense, moist, olive gray, fine grained, no gravel

Well Graded Sand (SW)
very dense, wet, gray-black-white, fine to coarse
grained, with scattered granite gravel up to pea-size, no
clay

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1.56
9
17

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
Boring termination at 101.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-6a
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APPENDIX B 
LABORATORY TESTING 

B.1 General 

The laboratory testing was performed using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).

Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  These samples were then transported to the 
laboratory for examination and testing.  Tests were performed on selected 
samples as an aid in classifying the soils and to evaluate their physical properties 
and engineering characteristics.  This investigation included determination of 
Moisture Content and Dry Unit Weight, Atterberg Limits, Grain Size Distribution 
and Percent Passing No. 200 Sieve, Direct Shear, Consolidation, R-Value, and Soil 
Corrosivity. A summary of laboratory test results are included in Table B-1. Brief 
descriptions of the laboratory testing program and test results are presented 
below.

B.2 Soil Classification 

The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further 
inspection and testing in the laboratory.  The USCS soil classifications are 
presented on key for soil classification and on the boring logs in Figures A-1a to 
A-5e of Appendix A and summarized in Table B-1. 

B.3 Moisture Content and Dry Unit Weight 

The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight and then were dried in accordance with ASTM 
D2216. After drying, the weight of each sample was measured, and moisture 
content and dry density were calculated.  The moisture content of selected SPT 
samples was also determined.  Results of these tests are presented in Table B-1 
and on the boring logs in Figures A-2a to A-5e of Appendix A.

B.4 Atterberg Limits 

Characterization of the fine-grained fractions of the encountered soils was 
evaluated using the Atterberg Limits.  This test includes Liquid Limit and Plastic 
Limit tests to determine the Plasticity Index in accordance with ASTM D4318.  
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Results of these tests are presented on the boring logs in Figures A-2a to A-5e of 
Appendix A and Table B-1 and Figures B-1a to B-1b of this appendix. 

B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 

Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage 
of fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run 
through a standard set of sieves in accordance with ASTM D422.  The results of 
grain size distribution tests performed are provided in Figure B-2 and Table B-1 of 
this appendix.  The relative proportion (or percentage) by dry weight of fines (finer 
than No. 200 sieve) determined from grain size analyses is provided on the boring 
logs in Figures A-2a to A-5e of Appendix A.  

B.6 Direct Shear Test 

To determine the drained shear strength parameters of the on-site soils, direct 
shear tests were performed on selected in situ samples in accordance with ASTM 
D3080. After the initial weight and volume measurements were made, the sample 
was placed in the shear machine, and a selected normal load was applied. The 
sample was submerged, allowed to consolidate, and then was sheared to failure. 
Shear stress and sample deformations were monitored throughout the test. The 
process was repeated under additional normal loads for selected samples. The 
test results are presented in Tables B-2a & B-2b and Figure B-3 of this appendix. 

B.7 Soil Corrosivity 

Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil minimum resistivity 
and pH (Caltrans method 643), water-soluble chlorides (Caltrans Test method 
422), and water-soluble sulfates (Caltrans Test Method 417).  The test results are 
summarized in Table B-3 of this appendix.

B.8 Consolidation Test 

One-dimensional consolidation test was performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation test are graphically shown in Figures B-4a to B-4d and 
consolidation parameters are summarized in Table B-4 of this appendix. 
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B.9 R-Value 

A Resistance or R-value test was performed on a selected bulk sample of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are provided in 
Table B-5 of this appendix. 

B.10 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table B-1  Summary of Laboratory Test Results 
Table B-2a  Summary of Single Point Direct Shear Test Results 
Table B-2b  Summary of Direct Shear Test Results 
Table B-3  Summary of Corrosion Test Results 
Table B-4   Summary of Consolidation Test Results 
Table B-5  Summary of R-Value Test Results  

List of Figures  

Figure B-1a, b   Atterberg Limits Test Results  
Figure B-2    Grain Size Distribution Test Results 
Figure B-3    Direct Shear Test Results 
Figure B-4a to B-4d   Consolidation Test Results 
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

A-08-122 B-1 1.2 5.0 0.366 1.525 7 26 15 11 -0.73

R-08-005 B-1 2.0 5.0 0.6 1.5 16 29 20 9 -0.44
R-08-005 R-1 6.0 6.5 1.8 2.0 19 32 19 13 0.00
R-08-005 S-6 30.0 31.5 9.2 9.6 41 46 26 20 0.75
R-08-005 S-7 40.0 41.5 12.2 12.7 31 39 19 20 0.60
R-08-005 R-9 70.5 71.0 21.5 21.7 45 43 24 19 1.11

Figure No. : B-1a

 Lean Clay with Sand (CL)
Gray Brown Lean Clay (CL)

Light Brown Clayey Sand (SC) 

Gray Brown Lean Clay (CL)
Dark Gray Sandy Lean Clay (CL)

Remarks :

PLASTICITY CHART

Gray Sandy Lean Clay (CL)

DescriptionSymbol
(%)

LIDepth
(ft) (m)

Date :
(ASTM D-4318 / CT-204 / T-89)

05/28/08

ATTERBERG LIMITSI-436

SR-22 - West County Connectors Segment

Project No. :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

R-08-011 S-1 5.0 6.5 1.5 2.0 19 33 19 14 0.00

R-08-011 R-4 20.0 21.5 6.1 6.6 24 34 16 18 0.44
R-08-011 R-12 71.0 71.5 21.7 21.8 17 31 15 16 0.13
R-08-017 R-2 11.0 11.5 3.4 3.5 32 35 21 14 0.79
R-08-017 S-3 15.0 16.5 4.6 5.0 27 34 20 14 0.50
R-08-017 R-8 41.0 41.5 12.5 12.7 28 39 20 19 0.42

Figure No. : B-1b

Olive Gray Sandy Lean Clay(CL)

Remarks :

Dark Brown Lean Clay with Sand (CL)
Light Brown Sandy Lean Clay (CL)

Gray Brown Lean Clay (CL)

PLASTICITY CHART

Olive Brown Clayey Sand (SC)

Light Brown-Gray Lean Clay (CL)

DescriptionSymbol
(%)

LIDepth
(ft) (m)

Date :
(ASTM D-4318 / CT-204 / T-89)

05/28/08

ATTERBERG LIMITSI-436

SR-22 - West County Connectors Segment

Project No. :
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-017              Undisturbed      Clayey Silt                      92.4                                25.8
 @ 10'-11.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)
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DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure No. B-3

Lean Clay w/Sand (CL)



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-122 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4d

Clayey Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4a

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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Figure No. B-4b

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-017 Depth: 40' - 41.5'  Date 05-13-08
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APPENDIX C 
SELECTED AS-BUILT DRAWINGS
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APPENDIX D
CALTRANS FOUNDATION REVIEW – SEISMIC DESIGN CRITERIA 



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: December 11, 2007 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 22 

FAX: (916) 227- 9765 
District County Route Post Mile 

MEMO BY: Group Delta Consultants DATED:
11/14/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071630 55-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum you forwarded with the subject titled “Seismic Design 
Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector OC Replacement, New SR-22/I-
405 HOV Connector)”, dated November 14, 2007, prepared by Group Delta Consultants. 

1. The design ARS for all structures located within the identified limits of the project should be developed based 
on a design PBA of 0.5g and Maximum Credible Earthquake (MCE) magnitude of 7.0 associated with the 
Newport-Inglewood fault. This is because, except at very low periods, spectral accelerations for this ARS 
should be higher than those for the ARS corresponding to a PBA=0.6g and MCE magnitude of 6.0 associated 
with the Los Alamitos fault.  The design ARS shall include modifications due to near-fault effects as specified 
in the Caltrans Seismic Design Criteria (SDC). 

2. The Table 2 in the report should also include estimated median Peak Ground Acceleration (PGA) using 
Sadigh et al (1997) attenuation relationships.  Geotechnical analysis such as liquefaction may need to be 
performed for more than one fault or combination of PGA and MCE magnitude to determine the controlling 
case.

3. The “Rated Magnitude” in Table 1 should be replaced with “Maximum Credible Earthquake or MCE 
Magnitude”.  The MCE magnitude for the Puente Hills Blind Thrust fault should be 7.25.  

4. When available, only the “EQFAULT Fault to Site Distance (km)” in Table 2, which in fact is the closest 
distance to the fault rupture surface, should be used when using Sadigh et al (1997) attenuation relationships.

5. Due to the limited scope of the memo, the title should be changed from “Seismic Design Criteria for Bridges 
“, to “Design Ground Motion Criteria for Bridges”. 

6. “Caltrans seismology department” should be replaced with “Caltrans Geotechnical Services”. 

Reviewed By: Mohammed  Islam, Ph.D., G.E., Senior Transportation Engineer/Seismic Specialist

Tel. 916-983-3328  Geotechnical Design South-1 

x

Figure D-1



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: January 11, 2008 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 405 

FAX: (916) 227- 8683 
District County Route Post Mile 

MEMO BY: Group Delta Consultants 
(GDC)

DATED:
12/19/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071631 405-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum with the subject title “Seismic Memorandum No. 2 – 
ARS Curves for Bridges Design Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector 
OC Replacement, New SR-22/I-405 HOV Connector), to be used in conjunction with our memorandum dated 11-14-
07 previous submitted addressing PBA. 

1. The report presents two ARS curves in Figure 2. It does not identify the recommended ARS curve. 
Furthermore, any recommended ARS curve at this time should be identified as preliminary.  

2. The suggested design PBA of 0.6g in the memorandum dated 11-14-07 was based on a MCE magnitude M= 
6.0.  However, the modified ARS curves for PBA=0.6g presented in the subject memorandum for PBA=0.6g 
were developed based on the standard SDC curve for M=6.5 0.25.   There are no standard SDC curves for 
M=6.0

3. A modified Type E ARS curve for PBA=0.5g and M=7.0 should be recommended as the preliminary design 
ARS curve for this project. 

4. If, after completion of the geotechnical exploration, the soil profile at the site is categorized as Type F due to 
liquefaction, two different ARS curves, one without liquefaction and the other considering liquefaction should 
be recommended for structure design.  Soil or foundation design parameters used in the structural analysis 
should correspond to the conditions appropriate for the ARS under consideration. 

5. Please see our “Foundation Review” document, dated December 11, 2007 for comments on the GDC 
memorandum dated 11-14-2007. 

Reviewed By:         Mohammed  Islam, Ph.D., G.E.,  
                               Senior Transportation Engineer/Seismic Specialist 

Geotechnical Design South-1 
                5900 Folsom Blvd 
                Sacramento, CA 95630

Tel. 916-983-3328; email: mislam@dot.ca.gov  

x

Figure D-2



APPENDIX E 
ANALYSES AND CALCULATIONS 

(submitted as a separate package) 



APPENDIX F 
CALTRANS COMMENTS AND RESPONSES 



April 9, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments dated March 26, 2009
(2nd Submittal) 
405-22 HOV Connector Separation 
BRIDGE NO. 55-1103E 
12-ORA-405-PM 20.66, CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 23, 2008 (revised February 17, 2009) 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Is LRFD Design Guidelines 4th Edition, dated 2007 used for design? If not, 
explain.

Yes, geotechnical design is in general accordance.  Please refer to the General 
Notes and Index to Plans for design criteria for structures (more detail in response 
to Bolsa Chica Road OC). 

2. Figure 3 is incorrectly titled “Layout” and should be revised as a 
Boring/CPT Sounding Location Map…Revise accordingly.

The requested change has been made in the revised report.

3. LOTB must have the name of Caltrans OSFP liaison engineer …………… .   

The requested change has been made in the revised logs.  The space will be left 
blank for Caltrans to insert electronic signature. 

4. LOTBs must have the subsurface conditions Profile and the Plan both 
included on the same sheet. (Refer to …………..).  

The requested change has been made in the revised logs. 
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5. Include in Tabular form in the Appendix, a summary of laboratory test 
results …………………………..

The requested summary is provided in Table B-1 through B-4 in Appendix B.

6. Table 1 summarizes the recommended design properties.  Explain in 
section 3.3.3 of the subject submittal, how strength parameters (both drained 
and undrained) and internal friction angle were evaluated.  

Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Undrained shear strengths were obtained 
from the interpreted CPT data which uses Su  =  Qc / Nk  in which: 

Su = undrained shear strength, ksf 
Qc =  cone tip resistance, tsf, and 
Nk  =  15. 

Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  Discussion has been added to Section 
3.3.3.

7. Are the consolidation coefficients found based on Consolidation tests 
(direct method) or by correlation (indirect method)? Explain. 

Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.

8. Explain why no Triaxial tests were performed to assess the strength of the 
soils.  Please refer to 2007 LRFD Design specification Guidelines, Section 
10.4.6.2.2.

The local Southern California practice is to use pocket penetrometer and 
interpreted CPT data for undrained shear strength.  A conservative interpretation of 
the CPT interpreted undrained shear strength is used in the design.  Where very 
soft cohesive soils are present, such as Bay Mud, triaxial tests or vane shear tests 
may be warranted. However, in our 20 years of experience on Caltrans projects and 
38 years experience using CPT data on local generally medium stiff to stiff 
cohesive soils, no triaxial tests have conventionally been performed.
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9. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 

Method 2 refers to triggering analysis based on CPT data and settlement 
calculations based on equivalent SPT blow count.  Method 1 refers to triggering 
analysis and settlement calculations based on equivalent SPT values.

10. Are there any facilities nearby the pile driving activities and if so what is 
impact of the pile driving vibration on these facilities, both airborne and in 
ground? Explain. 

The closest pile driving operations are about 120 ft from Bent 4 of the new bridge 
to the housing north of the site.  Based on published data (Theissen and Wood, 
1982), at a distance of 100 ft, peak particle velocities for impact pile driving at firm 
or soft soil sites are less than 0.5 inches per second, and the safe limit for 
residential structures is 2 inches per second (see Attachment 2).  Therefore, no 
significant vibration or damage from pile driving is anticipated.  Noise will be an 
issue; however, existing soundwalls are present and will mitigate the sound effects 
to some extent. 

11. Table 3B, there is no footnote shown for “Number of Piles per 
Support” column, reconcile.   

The footnote stating “Bents 3L, 3R, 4L, 4R refer to individual footings at outrigger 
bents” has been added. 

12. How the nominal driving resistance was arrived at? 

Factored loads were provided by the Structural Engineer and nominal resistance 
was obtained by dividing the sum of factored loads by resistance factor.  As per 
Caltrans requirements, a resistance factor of 0.7 was used for strength limit state 
and 1.0 was used for extreme limit state. 

Nominal Resistance = Sum of the Factored Loads / Resistance factor 

13. Revise and update Section 4.4.5.5 of the subject report with respect to 
the pile load test program. 

The report has been modified as requested. 

14. Explain how you are planning to drive the concrete piles through the 
extremely high blow count material, if piles do not punch through these very 
dense layers? Elaborate. 
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It is true that there are zones of high blow count above the specified pile tips.  
However, CPT data show the sand layers near the tip may be quite erratic and 
variable and may or may not be present under the entire foundation.  An indicator 
pile program is proposed and pile lengths will be adjusted, if refusal is obtained at 
shorter penetrations. 

15. It is not clear to the reviewer how the settlement was calculated for the 
piles? Provide calculation and elaborate. 

Vesic’ (1977) states that “Modern research on pile behavior has established that full 
mobilization of skin resistance requires a relative displacement between the pile 
shaft and surrounding soil of  0.25 to 0.4 inches (6 to 10 mm).”  Ultimate end 
bearing was assumed to occur at a movement of 10% of the pile diameter.  Based 
on this, we conservatively assumed a value of 0.4 inch for mobilization of ultimate 
frictional capacity, and determined mobilized end bearing at that deflection. The 
pile load vs deflection curve for deflections less than 0.4 inches is generally a 
straight line.  Based on the average pile load for dead plus live load, we calculated 
the movement required for supporting the pile load by linear interpolation as: 

Settlement (inches) = Average pile load *0.4” / Ultimate capacity

Once the settlement under a single pile was estimated, we obtained a group factor 
using the formula by Vesic’ (1977) as follows: 

Equivalent Group Width = B = (length x width)1/2

Group Factor = (B/b) 1/2

In which B = equivalent group width and b = pile width. 

The appropriate calculations are shown in Attachment E-7 (See Figure 1). 

16. Is live load used for pile settlement calculation? If so, explain.  Note 
that LRFD guidelines do not include live load for assessment of consolidation 
settlement. 

We used dead plus live load, since the settlements of the stiff supporting soils are 
not consolidation / time dependent settlements.

17. Explain how the value of 1 ksf was arrived at for the lateral pressure 
exerted on the RCB from the subject bridge footing? 
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Maximum soil reaction on the piles was determined from Rankine theory on the 
pile cap and LPILE for the piles and assumed to spread out on a 2:1 to the box.   
The recommended design pressure exceeds this amount. 

18. LPILE graphic representation does not correspond to the specified pile 
tip elevation and hence pile depth depicted in Table 3D.  Explain and 
reconcile.

Pile lengths for Abutments 1 and 6 for 14-in. square pre-cast pre-stressed piles are 
69 feet, and analyses used a pile length of 66 feet.  A critical length analysis (pile 
length versus top deflection in LPILE) indicates that there is no effect of pile length 
on deflection beyond a length of about 20 feet (See Figure 2).  Therefore for piles 
longer than about 20 feet, there is no effect on the lateral capacity of the pile.

Pile lengths for Bents 2 and 5 are 75 feet, and for Bents 3 and 4 are 100 feet, for 
48-in. diameter pipe piles.  A review of the lateral deflection, shear force, and 
bending moment vs depth plots (see Appendix E-5), indicate that pile length of 
101 ft was used for the analysis.   A critical length analysis for these piles indicates 
that there is no effect of pile length on deflection for a length of more than about 
50 feet (See Figure 3).  Therefore for piles longer than about 50 feet, there is no 
effect on lateral capacity of the pile.  A length of 1.2 times critical length was used 
for lateral tip elevation. 

19. Foundation recommendations for abutment piles Tables 3C and 3E 
show only the design tip elevations for compression for Abutments 1 and 4 
and is missing the design tip elevations for settlement and lateral load.  
Calculate the later and revise tables accordingly. 

In Table 3C, it is stated as per Caltrans Design Memo, the design tip elevation for 
lateral is typically provided by the Structural Designer (see Note 4 on Table 3C).  
For abutment piles, based on the data shown in Figure 2, a pile length of 1.25 
times the critical length or about 25 ft is appropriate for lateral load (design pile tip 
elevation of El. +16 ft for Abut 1 and El. -6 ft for Abut. 6.   For settlement, the 
specified design tip provides as settlement of less than 1 inch as per note 1.   A 
revised Table 3C is included as Figure 4, and Table 3E is shown as Figure 5.

20. Explain how design tips were calculated for lateral load and elaborate 
on the apparent inconsistencies between design pile tip elevations and actual 
calculations.

See response to questions 18 and 19. 
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21. Confirm where in the SSP the required Pile Load Test for the CISS 
piles are referred to. 

SSP 49-230 provides requirements for Load Test Piles, Dynamic Monitoring, and 
Wave Equation. 

SSP 49HAMR provides Driving System Submittal, including driveability analysis, 
requirements.

All of these sections follow SSP 49-200, PILING. 

REFERENCES

Caltrans, Research Notes, The GeoReserach Group, May 2003, GRG Vol.1, No.6, 
“Lateral Load Tests Of Pile Groups Lead to Improved Design Recommendations.” 

Theissen, J. R. and Wood W. C., “Vibrations in Structures Adjacent to Pile Driving,” 
Engineering Bulletin 60, Dames and Moore, Los Angeles, July 1982. 

Vesic’, A. S., “Design of Pile Foundations, National Cooperative Highway Research 
Program, Highway Synthesis of Highway Practice, 42,” Transportation Research 
Board, National Research Council, Washington, D.C., 1977. 

The following are attached and completes our response: 

Figure 1 Settlement Calculations (from Attachment E-7) 
Figure 2 Critical Length for Lateral Deflection, Abutment Piles 
Figure 3 Critical Length for Lateral Deflection, Bent Piles  
Figure 4 Revised Table 3C. 
Figure 5 Revised Table 3E 

Attachment 1  Caltrans Comments dated March 31, 2009 
Attachment 2  Vibrations from Pile Driving (Theissen & Wood, 1982) 
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We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 
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ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.66           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc DATED: February 17, 2009    405-22 HOV Connector Sep (New)   
  Structure Name 

GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: February 23, 2009 12-071621    55-1103E
                      EA Number Bridge Number 

Submittal (Check One): 1st X 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled  
“Foundation Report, 405-22 HOV Connector Separation, Bridge No. 55-1103E, Orange County, 
California”, prepared by Group Delta Consultants, Inc, dated February 17, 2009 and submitted to 
our office on February 26, 2009. In our review, we made reference to the following: 

“Structure Foundation Report, 405-22 HOV Connector Separation, Bridge No. 55-1103E, 
Orange County, California”, prepared by Group Delta Consultants, Inc, dated October 23, 
2008.
“Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 16, 
2009.”

We have the following comments: 

1. Is LRFD Design Guidelines 4th edition, dated 2007 used for design? If not, explain. 
2. Figure 3 is incorrectly tilted “Layout” and should be titled as a Boring/CPT Sounding 

Location Map accompanied with Company Logo. Revise accordingly. (Refer to Caltrans 
Email correspondence on March 13th , 2009) 

3. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 
info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 

4. LOTB must have the subsurface conditions Profile and the Plan both included on the same 
sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 

5. Include in tabulated form in the Appendix a summary of the laboratory tests results, tables 
should include Boring number, sample number, depth, soil type, Moisture content, dry 
density, grain size distribution (Gravel Sand, Fine %), Atterberg Limit. A Separate Table 
for the Strength tests, including boring number, sample type, depth, soil type, strength. 
Finally a table for consolidation test results that includes boring number, sample number, 
depth, soil type, t50, t90, Cc, Cr, Cc , Cr ,e0 and ’p.

6. Table 1 summarizes the recommended design properties. Explain in section 3.3.3 of the 
subject submittal, how the strength parameters (both drained and undrained) and internal 
friction angles were evaluated. 

7. Are the consolidation coefficients found based on Consolidation tests (direct method) or by 
correlation (indirect method)? Explain. 



8. Explain why no Triaxial tests were performed to assess the strength of the soil. Please refer 
to 2007 LRFD Design Specification Guidelines, Section 10.4.6.2.2. 

9. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 
10. Are there any facilities nearby the pile driving activities and if so, what is the impact of the 

pile driving vibration on these facilities, both airborne and in ground? Explain. 
11. Table 3B, there is no footnote shown for “Number of piles per support” column, reconcile. 
12. How the Nominal Driving Resistance was arrived at? 
13. Revise and update Section 4.4.5.5 of the subject report with reference to the Pile Load Test 

Program. 
14. Explain how you are planning to drive the concrete piles through the extremely high blow 

count material, if the piles do not punch through these very dense soil layers? Elaborate. 
15. It is not clear to the reviewer how the settlement was calculated for the piles. Provide 

calculation and elaborate. 
16. Is live load used for pile settlement calculation? If so, explain. Note that LRFD guidelines 

do not include live load for assessment of consolidation settlement.  
17. Explain how the value of 1 ksf was arrived at for the lateral pressure exerted on the RCB 

from the subject bridge footing? 
18. LPILE graphic representation does not correspond to the specified tip elevation and hence 

the pile depth depicted in table 3D. Explain and reconcile. 
19. Foundation recommendation for abutment piles, Tables 3C and 3E show only the design tip 

elevation for compression for Abutments 1 and 6 and is missing the design tip elevations 
for settlement and lateral load. Calculate the latter and revise the Tables accordingly.

20. Explain how the pile tip elevations were calculated for the lateral load and elaborate on the 
apparent inconsistencies between the design pile tip elevations and the actual calculations. 

21. Confirm where in the SSP the required Pile Load Test for the CISS piles are referred to.

Please call Sharid Amiri at (949)724-2599, if you have any questions. 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File
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February 11, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments
Structure Foundation Report 

  405-22 HOV Connector Separation (NEW) 
BRIDGE NO. 55-1103E 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 23, 2008 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Revise the title in the subject report: “Structure Foundation Report…” to 
“Foundation Report …”

The requested change has been made in the revised report. 

2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.

The requested change has been made in the revised report. 

3. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of 
this subsection and Table in the section.  

We have deleted this section and the table. 

4. Include a Figure describing Site Location Map in Section 1.   

The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 
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5. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”

The requested change has been made in the revised report. 

6. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   

The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table.

7. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  

We have modified the Table in Section 2.2.  A complete description of the tests, 
their purpose, and ASTM / CT test numbers are included in Appendix B.  The 
reader is also referred to Appendix B in Section 2.2.

8. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.

The Exploration Location Plan (Figure 3) is included in Figures at the end of 
report, and is referenced in Section 2.1. 

9. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   

The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 

10. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per comment No.10.   

Refer to our response to Comment 9. 

11. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 

The requested change has been made in the revised report. 
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12. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?

The requested information is included in Section 3.3.2.2.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The text of the report has been  
changed to Reference CDC. 

13. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.

The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.3.3. 

14. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.

The graphic soil profile is included in Figure 5 at 11x17” size at the end of the 
report and is referenced in Section 3.3.3. 

15. There is no reference to LRFD and WSD design methods in calculating 
the Bent and abutment piles respectively, in the subject report, explain.  

This was indicated (but not explicitly stated) in the table in Section 1.1.5 (now 
deleted per Comment 3).  We have added a statement clarifying this fact in Section 
4.4.1, Foundation Type. 

16. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. 
The latter information was emailed by Caltrans OGDS-1 to the respective 
consultant designers and was also discussed during the geotechnical focus 
and PDT meetings.

At the time of our report this section of MTD had not been updated on the website.  
We have revised the report to follow the 2008 MTD (Figures 3A through 3E). 
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17. Include tables for the Foundation Design Data Sheet, Foundation Design 
Loads, Foundation Recommendations and Pile Data Sheet, per 2008 LRFD 
Caltrans Memo to Designers. 

Refer to our response to Comment 16. 

18. Include the Nominal Driving Resistance in the appropriate section of the 
tables cited above and explain how it was arrived at.  

The requested change has been made in the revised report (Table 3E). 

19. Concrete class 200C is recommended in the subject report: Class C piles 
are no longer part of Caltrans Standard Plans. Project Standard Special 
Provisions need to discuss the corrosion remediation for the piles.

The reference has been corrected in the revised report.  We will coordinate with 
Parsons to address in the SSPs. 

20. Include a section on static settlement criteria during construction and 
BEFORE commencement of pile driving, where appropriate.

This information was included in the paragraph 2 for Abutment 1 and Paragraph 3 
for Abutment 6 of Section 4.5, Approach Fill Earthwork. 

21. Settlement monitoring for the embankment should be discussed and 
included in the construction consideration.

Appropriate fill, settlement, monitoring, and waiting period has been added to the 
Construction Considerations section. 

22. Include backup data for the Corrosion in the Appendix.  

Corrosion test results are presented in Section B.7 of Appendix B (Table B-2 ). 

23. Discuss the settlement of piles and explain how they were arrived at.  

We have added a discussion of pile settlement as Section 4.4.4, and changed Pile 
Installation to Section 4.4.5 in the revised report. Calculations are provided in  
Appendix E-7 of the calculation package. 

24. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
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calculations shown in the spread sheets in the subject report. Included in the 
CD should also be the input files and output files for LPILE software lateral 
pile capacity.

The requested items are submitted along with the revised report. 

25. Why LPILE version 5 (latest) was not used for the lateral pile capacity 
calculations and an outdated LPILE 4 is used. 

The sand and clay p-y curves and the finite difference beam on elastic foundation 
model and p-y curve methodology have not changed since the original version of 
LPILE, so use of Version 4.0 is does not affect the result unless some specific new 
features of the program are used. We have not used any such features in our runs.  
This was confirmed by a sample calculation using both Version 4.0 and 5.0.  

26. Provide the slope stability using SLIDE program, provide the input and 
output files.

GDC does not currently possess the SLIDE software.  We have used PCSTABL5M, 
which is well documented and widely used software for slope stability analysis.  We 
have ordered the SLIDE program for future projects, to meet Caltrans 
requirements.

27. Provide axial pile capacity by sample hand calculation verification or a 
sample spreadsheet where it can be verified by Caltrans OGDS-1.  

The requested information is included in the revised report. 

28. The data for the GRLWEAP is not referenced and/or is not made available 
for our review, include the latter and a complete feasibility study for the pile 
load static and/or PDA testing for the 48-inch CISS piles in a separate report.  

The GRLWEAP analysis for an assumed Delmag D36-32 hammer is included with 
the revised report.  Production driving criteria will be developed from the indicator 
program, using the actual driving equipment selected by the contractor, Pile 
Driving Analyzer (PDA) measurements, CASE method, and CAPWAP method.  A 
separate pile driveability and load test report was prepared and submitted on 
February 5, 2009 as required by Caltrans. 
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29. Elaborate and expand on drivability of the recommended piles, based on 
the recommendations of the report cited in comment No. 29.   

The requested information is included in a separate pile driveability and load test 
report dated February 5, 2009. 

The following is attached and completes our response: 

Attachment 1  Caltrans Comments dated January 16, 2009 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 



ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 16, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. SUDHAKAR VATTI    DATE:  January 16, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.66           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc DATED: October 23, 2008    405-22 HOV Connector Sep (New)
  Structure Name 

GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    55-1103E
                      EA Number Bridge Number 

Submittal (Check One): x 1st 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “Structure 
Foundation Report, 405-22 HOV Connector Separation, Bridge No. 55-1103E, Orange County, 
California”, prepared by Group Delta Consultants, Inc, dated October 23, 2008 and submitted to 
our office on December 9th, 2008. 

We have the following comments: 

1. Revise the title in the subject report: “Structure Foundation Report…” to “Foundation 
Report …” 

2. Include a paragraph for the total number of bridge structures within the project limit and 
refer in general to the other structures such as walls, etc…)  when describing the project.

3. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of this subsection 
and Table in the section. 

4. Include a Figure describing Site Location Map in Section 1.
5. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
6. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).

7. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix).

8. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.

9. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

10. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan accordingly, per 
comment No.10.

11. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  



12. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   

13. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

14. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
support locations.

15. There is no reference to LRFD and WSD design methods in calculating the Bent and 
abutment piles respectively, in the subject report, explain. 

16. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. The latter 
information was emailed by Caltrans OGDS-1 to the respective consultant designers and 
was also discussed during the geotechnical focus and PDT meetings.  

17. Include tables for the Foundation Design Data Sheet, Foundation Design Loads, 
Foundation Recommendations and Pile Data Sheet, per 2008 LRFD Caltrans Memo to 
Designers.

18. Include the Nominal Driving Resistance in the appropriate section of the tables cited above 
and explain how it was arrived at. 

19. Concrete class 200C is recommended in the subject report: Class C piles are no longer part 
of Caltrans Standard Plans. Project Standard Special Provisions need to discuss the 
corrosion remediation for the piles.       

20. Include a section on static settlement criteria during construction and BEFORE 
commencement of pile driving, where appropriate. 

21. Settlement monitoring for the embankment should be discussed and included in the 
construction consideration. 

22. Include backup data for the Corrosion in the Appendix. 
23. Discuss the settlement of piles and explain how they were arrived at. 
24. Provide the calculations in a separate volume. Include a CD a sample for all the actual 

spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. Included in the CD should also be the actual graph developed for API 
pile capacity, the input files and output files for LPILE software lateral pile capacity. 

25. Why LPILE version 5 (latest) was not used for the lateral pile capacity calculations and an 
outdated LPILE 4 is used.  

26. Provide the slope stability using SLIDE program. 
27. Provide axial pile capacity by sample hand calculation verification or a sample spreadsheet 

where it can be verified by Caltrans OGDS-1. 
28. The data for the GRLWEAP is not referenced and/or is not made available for our review, 

include the latter and a complete feasibility study for the pile load static and/or PDA testing 
for the 48 inch CISS piles in a separate report.

29. Elaborate and expand on drivability of the recommended piles, based on the 
recommendations of the report cited in comment No.28.    

Please call Sharid Amiri at (949)724-2599, if you have any questions. 



Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File
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Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Foundation Report 
  S405-E22 CONNECTOR SEPARATION 

BRIDGE NO. 55-1101F 
12-ORA-22,405-PM20.75, CU 12235, EA 071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our Structure Foundation Report 
(SFR) for the replacement of S405-E22 Connector Separation bridge in Orange 
County, California. This report presents the results of our field and laboratory 
investigations, and provides recommendations for the foundation design of the 
proposed bridge replacement.  This report has been revised to incorporate the 2nd

round of comments from Caltrans dated March 26, 2009. 

We appreciate the opportunity to be a part of your design team for this project.  If you 
have any questions or require additional information, please give us a call at 
(949) 450-2100. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Sinniah K. Navaratnarajah, P.E. 
Staff Engineer 
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FOUNDATION REPORT 
S405-E22 CONNECTOR SEPARATION 

BRIDGE NO. 55-1101F 
12-ORA-22,405-PM20.75, CU, 12235, EA 071621 

ORANGE COUNTY, CALIFORNIA 

1.0  INTRODUCTION 

Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The proposed project has 
been divided into 2 segments, and the overall project name is “West County 
Connector Project.”  The easterly segment is named “I-405/SR-22 HOV Connector 
Segment,” which extends from Valley View Street to just east of Seal Beach 
Boulevard, and the westerly segment is named “I-405/I-605 HOV Connector 
Segment,” which extends from just east of Seal Beach Boulevard to the I-605 
interchange.  The S405-E22 Connector Separation is part of the easterly segment.  
The site location is shown in Figure 1, Vicinity Map.   

1.1 Project Description 

The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street 
to just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of 
Valley View Street to just east of Springdale Street, several signs are proposed which 
are outside the main project area.  The purpose of the improvements is to improve 
the capacity of the I-405 / SR-22 Interchange and provide a High Occupancy 
Vehicle (HOV) direct connection between I-405 and SR-22.  The project involves the 
following primary elements: 

Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 
roads, and ramps; 
Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 
Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 
New pavements for main lines, connectors, local roads, and on-/off-ramps; 
Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 
HOV Connector Separation); 
Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west 
abutment of 405-22 HOV Connector Separation, RW1299+1300  at east 
abutment of 405-22 HOV Connector Separation, and RW3319+3320  at west 
abutment of S405-E22 HOV Connector Separation);
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Drainage improvements; and 
Lighting, roadside signs, and overhead signs. 

This report presents the S405-E22 Connector Separation (Replace) foundation 
recommendations.

1.1.1  Location 

The site of the proposed bridge replacement is located between SR-22/Valley View 
intersection and Garden Grove Freeway SR-22 and San Diego Freeway (I-405) 
Junction, Orange County, California as shown in Figure 1.   The bridge site latitude 
and longitude are approximately as follows: 

Latitude:    33.7744O

Longitude: -118.0417O

1.1.2 Datum Shift 

We understand that the datum (El. 0) for the as-built plans is 2.3 feet higher than 
the datum used for the current plans.  All as-built logs of test borings and plans 
must be adjusted to the current datum by adding 2.3 feet to the as-built 
elevations. Elevations mentioned in this report have been adjusted and refer to the 
current datum.

1.1.3  Existing Bridge 

The existing bridge is a 4-span structure supported on driven concrete-filled mandrel 
driven steel shell piles (Raymond Step-Taper piles) that will be demolished and 
replaced as part of this project.  Details of the existing bridge foundations are 
presented in Table C-1, Appendix C.  Bolsa Chica Channel) passes under the 
freeway between existing Bent 4 and Abutment 5.  As-built plans are attached in 
Appendix C. 

1.1.4  Proposed Replacement Bridge 

The replacement structure will be located south of the existing structure (Figure 1), 
and will be a 3 span cast-in-place pre-stressed concrete box girder.  Span lengths 
are 249 feet between Abutment 1 and Bent 2, 300 feet from Bent 2 to Bent 3, and 
210 feet from Bent 3 to Abutment 4.  Bridge width is 59 feet.  Proposed abutments 
are high seat type, and Bents 2 and 3 are each a continuous footing with 2 columns 
each.  Existing Bolsa Chica Channel Box Culvert and Existing Garden Grove Storm 



Foundation Report April 10, 2009 
S405-E22 Connector Separation (Replace), SR-22 Page 3 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\FINAL Report\SFR- S405-E22 Connector Separation_FINAL.DOC 

Channel RC Pipe will pass between Bent 3 and Abutment 4 and between Bents 2 
and 3, respectively.  The preliminary General Plan, Foundation Plan, Details and 
Layout Plans are shown in Figures 2A through 2F.

1.2 Scope of Work 

Our scope of work for this project included the following: 

Review existing data; 
Perform subsurface investigation along the bridge replacement alignment; 
Perform laboratory testing on selected samples of the subsurface soils; 
Develop geologic profiles and engineering parameters for foundation design; 
Perform geotechnical analyses; 
Develop geotechnical recommendations for design and construction of the 
bridge foundations; and 
Present the results of our investigations and our recommendations in this report. 
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2.0  FIELD  INVESTIGATION AND LABORATORY TESTING 

2.1 Field Investigation 

The subsurface conditions at the subject bridge were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) soil borings and seven (7) Cone 
Penetration Tests (CPTs) during the period of March 27th to April 24th, 2008.  The 
borings were performed to depths of 61.5 feet to 121.5 feet below ground surface 
(bgs) and the CPTs were performed to depths of 61 feet to 150.3 feet bgs.  The CPT 
and boring locations were selected such that representative profiles of the site 
subsurface conditions could be developed along the bridge alignment.  Locations of 
the borings and CPTs are presented in Figures 3A and 3B. The subsurface 
exploration program including location and depth of borings and CPTs is 
summarized in Table A-1 of Appendix A.  The Log of Test Borings sheets are 
provided as Plates 1 through 7. 

2.2 Laboratory Testing 

Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, 
and corrosivity properties of the subsurface materials for use in foundation design. 
The tests included: 

 Test ASTM Designation Purpose 

Moisture Content and Dry Density ASTM D 2216 Soil Classification 
Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
Atterberg Limits ASTM D 4318 Soil Classification 
Direct Shear ASTM D 3080 Shear Strength 
Pocket Penetrometer  Undrained Shear  
  Strength 
Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  

 417, and 643 Corrosion Potential 
Consolidation ASTM D 2435 Compressibility 

Moisture content, dry density, percentage passing a No. 200 sieve, and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in 
Appendix B. 
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2.3 Existing Data 

In 1959 Caltrans performed two rotary soil borings and three penetration borings.  
The approximate locations of the Caltrans 1959 borings are shown on the current 
site plan in Figures 3A & 3B.  The as-built Log of Test Borings (LOTB) sheet is 
presented in Figure 4.  No laboratory data from the original investigation are 
available.
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3.0  SITE AND SUBSURFACE CONDITIONS 

3.1 Site Conditions 

The original site grade in the area of the bridge was about El.  23 feet.  Approach 
fills were placed to raise SR-22 above the I-405 freeway at the location of the 
Separation abutments.  The fills have a maximum height of about 30 feet, and are 
inclined at 1.5H: 1V below the abutments.  Side slopes generally range from 1.5H: 
1V to 2H: 1V.  Connector ramp elevation is near El. 56 feet at Abutment 1 and near 
El. 49 feet at Abutment 5.  Freeway elevation below the separation is between El. 24 
and 30 feet.

3.2    Geologic Conditions 

3.2.1 Physiography

The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange County 
coastal plain.  The Orange County coastal plain is bound on the north by the 
inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood and 
Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of  unconsolidated non-marine sediments 
(Fuller, 1980a).  The Los Alamitos Quadrangle includes the broad southern margin 
of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by antecedent 
drainage of the latest Pleistocene to earliest Holocene ancestral Rio Hondo and San 
Gabriel River. [Reference CDC, 1998].

3.2.2 Stratigraphy

The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the 
Orange County coastal plain of the southern portion of the Central Block of the Los 
Angeles Basin.  The basin is in filled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet of 
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poorly consolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  
Stratigraphy consists of alternating layers of sands, silts, and clays (Figure 5B).  
Shallow compacted roadway fills and abutment approach fills up to about 30 feet 
high have been placed in the area over the natural alluvial deposits.  Relative density 
and stiffness of the alluvial soils generally increases with depth. 

3.2.3 Geologic Structure

Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   

3.2.4 Geologic Hazards

Geologic hazards include landslides, expansive or collapsible soils, and seismic 
hazards include liquefaction, lateral spreading, seismic slope stability, fault rupture, 
tsunamis, and seismic shaking.  The site is not located in landslide prone area and 
no natural slopes are present.  Expansive soils are present and recommendations 
regarding expansive soils with 4 ft of the finished grade are provided in the GDR and 
in expansive soil exclusion zone are provided in Section 4.5 of this report. 

3.3 Subsurface Conditions 

3.3.1  Generalized Soil Profile  

Based on borings / CPTs from our current investigation, we developed Geotechnical 
Cross-sections and engineering characteristics of the soils along the bridge, as 
shown in Figures 5A and 5B.  The soil conditions are generally consistent with those 
disclosed by the as-built LOTB in Figure 4.  The soil profile is divided into 5 general 
layers.  Layer descriptions and approximate layer boundary elevations are described 
below, and engineering properties for design are presented in Section 3.3.3. 

3.3.1.1 Layer 1 – Fill and Stiff Native (El. 18 ft+) 

Road fill and abutment approach fill is present above about El. +23 feet.  The upper 
native alluvial material above El. 18 feet is similar to the compacted fill.  Fill and stiff 
native alluvial soils encountered in the test borings and CPTs consist primarily of 
very stiff to hard lean sandy clays and sandy clayey silts (CL, ML), with less frequent 
layers of medium dense silty sands (SM) and clayey sands (SC).
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3.3.1.2 Layer 2 – Firm to Stiff CL (El. +18 ft to + 2 ft)  

This layer is mostly below the water table, and is present throughout the project 
area.  It is typically about 10 to 15 feet thick, and classifies as locally firm but 
predominantly stiff lean clay or lean sandy clay (CL) with typical undrained shear 
strengths of 1.0 to 1.4 ksf based on CPT correlations and pocket penetrometer 
readings.  Thin seams of sand to silty sand to sandy silt are present in this layer (see 
Figure 5A and 5B).  Layer 2 is generally overconsolidated with respect to the freeway 
grades, but is close to normally consolidated where present under the 20 to 30 feet 
of abutment fill.   Since it is fairly shallow below the freeway grades and is generally 
the weakest and most compressible layer at the site, it typically controls the 
magnitude and time rate of settlement and global stability of slopes at the site.

3.3.1.3 Layer 3 – Very Stiff CL, ML (El. +2 ft to -14 ft)  

Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) 
and clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty 
sands (SM) and sandy silts (ML).  Pocket penetrometer readings in the fine grained 
materials generally range from 2.0 to 4.5 ksf, and CPT correlations indicate average 
undrained shear strengths in this layer generally more than 3.0 ksf.  These clays are 
overconsolidated.

3.3.1.4 Layer 4–Dense SM w/ V. Stiff CL (El. -14 ft to -28 ft)  

Layer 4 is a predominantly granular layer about 14 feet thick.  The sandy materials 
are interbedded with very stiff to hard clayey silt and clay (ML, CL).  The sandy layers 
are primarily dense to very dense sand (SP), sand with silt (SM-SM, SW-SM), and 
silty sand to sandy silt (SM, ML).  CPT tip resistance is generally between 150 and 
450 tsf, and Standard Penetration Test (SPT) blowcounts of 35 to more than 50 
blows per foot.  Based on CPT correlations and pocket penetrometer readings, the 
clayey interbeds have undrained shear strength of 3 to more than 4 ksf.  The layer 
appears to have thicker sand layers on the east end (near Abutment 1), becoming 
increasingly interbedded with clay layers moving toward the west.  

3.3.1.5 Layer 5 – V. Dense SP & Hard CL/ML (below El. -28 ft)  

This layer is composed of alternating beds of dense to very dense sands and very 
stiff to hard clays and silts.   The sands typically have SPT blowcounts of more than 
50 and CPT tip resistance of more than 250 tsf (up to as high as 600 tsf), and the 
cohesive materials generally have undrained shear strengths greater than 3 ksf.  The 
layer appears to have somewhat thicker more continuous sand layers on the east 



Foundation Report April 10, 2009 
S405-E22 Connector Separation (Replace), SR-22 Page 9 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\FINAL Report\SFR- S405-E22 Connector Separation_FINAL.DOC 

end (near Abutment 1), becoming increasingly interbedded with clay layers moving 
toward the west. 

3.3.2  Surface Water and Groundwater 

3.3.2.1 Surface Water 

Surface water generally consists of sheet flow to existing storm drainage facilities.  A 
existing box culvert (Bolsa Chica Channel) is present between Bent 3 and Abutment 
4 (see Figure 2C).

3.3.2.2 Groundwater 

In the Caltrans 1959 As-Built LOTB, groundwater was reported near El. +7 feet.  
Groundwater was measured in Boring R-08-012 near El. +16 feet.  Based on 
California Geological Survey (CGS) (previously known as California Department of 
Conservation (CDC) Division of Mines and Geology) Seismic Hazard Zone Report for 
the Los Alamitos 7.5-Minute Quadrangle, historically highest reported groundwater 
is at a depth of about 10 to 20 feet.  The reference elevation is not known.  If the 10 
foot depth is taken below freeway grade (El. 26 ft) then the groundwater would be 
near El. 16 feet, which is consistent with our investigation data.  Based on the above 
data, we selected a design groundwater elevation of 16 feet for analysis. 

3.3.3 Engineering Parameters 

Recommended design engineering properties for the soil layers shown in Figures 5A 
and 5B were developed from the field and laboratory data from our investigation, 
and are summarized in Table 1.  Index properties of soils were based on testing for 
natural moisture content and dry density, percent passing No. 200 sieve, grain size 
distribution, and Atterberg Limits.  Drained strength parameters for c-  soils were 
taken from results of direct shear tests.  Undrained shear strengths of clays were 
taken from conservative interpretation of CPT test results, pocket penetrometer 
readings, and torvane readings.  Friction angles of sandy soils below the water table 
were based on CPT and SPT penetration resistance correlations.  Consolidation 
parameters for poorly consolidated clays were developed based on consolidation 
testing in combination with correlations of natural moisture content, ratio of 
undrained shear strength to effective overburden stress, and Atterberg Limits.  
Compressibility of sands and very stiff overconsolidated clays were based on 
published CPT and SPT penetration resistance correlations. 
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4.0  DISCUSSION AND RECOMMENDATIONS 

4.1 Seismic Evaluation 

4.1.1 Potential Seismic Hazards 

The project is located in a seismically active area.    Potential geologic and seismic 
hazards for any site include ground rupture, seismic shaking, slope instability, lateral 
spreading, subsidence, liquefaction, seismic compaction and settlement, and 
tsunamis / flooding.  The site location on Caltrans 1996 Fault and Peak Bedrock 
Acceleration (PBA) Map is illustrated in Figure 7.  A summary of the nearby fault 
data is provided below: 

Closest Distance (km)
Fault Name Fault Type 

MCE
Magnitude 1996

Map6 EQFAULT7

Los  Alamitos1,4 Reverse-Oblique5 6.06 1.7 N/A 

Newport-Inglewood / 
Rose Canyon East1,2 Strike-Slip6 7.06 Use

EQFAULT 5.2

San Joaquin Hills2,3 Blind-Thrust7 7.08 N/A 13.5 

Puente Hills2,3 Blind-Thrust7 7.257 N/A 18.2 

 Footnotes:  1. Included on Caltrans 1996 Map 
  2. Included in CGS 2002 Fault Data (EQFAULT) 
  3. Not included in Caltrans 1996 Map 
  4. Not included in CGS 2002 Fault Data (EQFAULT) 
  5. Unclassified in Caltrans 1996 Report, classified by others as Reverse-Oblique 
  6. From Caltrans 1996 Map and Report 
  7. From CGS 2002 Fault Data, except M=7.25 for Puente Hills per Caltrans 
  8. Listed as 6.6 in CGS 2002, revised to 7.0 by Caltrans (SR-22 Phase 1) 

4.1.2 Ground Surface Rupture 

The site is not located in the Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a distance of about 1.7 km.  Due to 
the distance from the closest faults ground rupture due to faulting is not considered 
a significant hazard at the site, and a fault rupture investigation is not needed. 
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4.1.3 Ground Motion  

The bridge site latitude and longitude are approximately as follows: 

Latitude:    33.7744O

Longitude: -118.0417O

GDC performed a deterministic seismic hazard analysis using the computer 
program EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault 
data base, as well as seismic data from the Caltrans 1996 map (see Figure 7).  Los 
Alamitos is not in the EQFAULT CGS 2002 data base, and the closest mapped fault 
to the site according to EQFAULT is the Newport / Inglewood Strike-Slip Fault at a 
distance of 5.2 km, with a rated maximum credible magnitude of M=7.0.  The 
bridge site is located between the 0.4 and 0.5g contours, which would indicate a 
rounded up design PBA of 0.5g.  For EQFAULT analysis and the Los Alamitos Fault 
we used the attenuation relationships presented by Sadigh et. al. (1997).  EQFAULT 
output and deterministic analyses using Sadigh relationships are presented in 
Appendix E-1.  A summary of Peak Ground Acceleration (PGA) from Sadigh 1997 – 
Soil and PBA from Sadigh 1997 - Rock, and PBA per Caltrans Map, for the bridge is 
presented in the following table: 

Fault

Caltrans
1996 Map 

Fault to Site 
Distance 

(km)

EQFAULT
Fault

to
Site

Distance 
(km)

Rounded-up
Caltrans

1996 Map  
PBA (g’s) 

Sadigh 1997 
Rock

PBA (g’s) 

Sadigh 1997 
Soil

PGA (g’s) 

Los Alamitos 
M=6.0 1.7 N/A 0.5 0.59 0.50 

 Newport-
Inglewood

M=7.0

Use
EQFAULT

5.2 0.5 0.51 0.42 

San Joaquin 
Hills

M=7.0
N/A 13.5 N/A 0.36 0.35 

Puente Hills 
M=7.25 N/A 18.2 N/A 0.32 0.32 

The PBA for a magnitude 6.0 earthquake on Los Alamitos Fault is 0.6g and for a 
magnitude 7.0 earthquake on Newport-Inglewood is 0.5g.  Peak Ground 
Acceleration (PGA) may be taken as 0.50g for Mw=6.0 and 0.42g for Mw=7.0.  For 
seismic slope stability evaluation, we recommend using a horizontal acceleration 
coefficient of Kh=0.17 or 1/3 of the maximum PGA for the Mw=7.0 event. 
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4.1.4 ARS Curve 

Per Caltrans Foundation Reviews dated 12-11-07 and 01-11-08 (See Appendix D) 
ARS curves for the project may be taken as Seismic Design Criteria (SDC) ARS 
curves for PBA of 0.5g and MCE magnitude of 7.25+/-0.25 for SR-22 / I-405 
Separation (Replace) bridge.   Based on CPT data, boring data, and our liquefaction 
assessment at the site, the soil profile classifies as Type D in accordance with 
Caltrans SDC (see Appendix E-2).  To account for near-source effect (site less than 
15 km from fault), the following adjustments on the spectral acceleration values are 
recommended on the Caltrans SDC response spectra: 

 20% increase for periods equal to or greater than 1.0 second. 
No changes for periods less than 0.5 second. 
Linear interpolation for periods between 0.5 second and 1.0 second. 

The recommended ARS curve is shown in Figure 8. 

4.1.5 Liquefaction Evalauation 

The site is located within a State Liquefaction Hazard Zone (CDMG, 1999).  Highest 
historical groundwater in this area based on Figure 6 is between the 10 and 20 foot 
depth contours.  Groundwater was encountered at El. 16 feet in boring R-08-012, 
which is about 10 feet below lowest freeway grades.  Sediments below the 
groundwater at the site are primarily stiff to very stiff clays and dense to very dense 
sands, but contain localized thin interbeds of loose to medium dense sands, silty 
sands, and silts that may be prone to liquefaction.   

We performed liquefaction calculations for CPT-08-006, 08-008, 08-013, 08-014, 
08-014B, 08-016, and 08-018 using a groundwater elevation of El. +16 feet (see 
Appendix E-3).  Triggering evaluation was based on the CPT method from the 
NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  Settlements were 
calculated using the method of Tokimatsu and Seed (1987), and residual strengths 
were based on the method of Seed and Harder (1990).  Calculations were carried to 
a depth of 60 feet below existing grades.  We determined that use of Magnitude 7.0 
and PGA of 0.45g was more critical than using Magnitude 6.0 and PGA of 0.5g, and 
therefore used the higher magnitude case in our analyses.

The resulting analyses show that limited 1 to 4 foot thick layers of silty and sandy 
soils below El. +16 feet may liquefy in the design earthquake.  Potentially liquefiable 
layers are shown on Figure 5A and 5B. Estimated liquefaction-induced ground 
settlements for all CPTs range between 0 and 0.8 inches with an average value of 
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0.30 inch. Only one of the seven values is greater than ½ inch.  A summary of the 
liquefaction settlements is included in Table 2, and calculations are in Appendix E-3. 
Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship was 
straight-line extrapolated to a maximum residual strength of 1,500 psf.  The 
N1-60cs for liquefiable layers adjusted in accordance with Seed and Harder (1990) 
range from 17 to more than 30 blows per foot (average 27), and estimated residual 
shear strengths range from a minimum of 875 psf up to a limiting value of 1,500 psf 
(average 1400 psf).

Due to the relatively isolated thin liquefied layers, depth of liquefiable layers, small 
ground settlements, and relatively high residual shear strengths, it is our conclusion 
that liquefaction does not have a significant impact on the design of piles or stability 
of the slopes at the site. 

4.1.6 Other Seismic Hazards 

The site has no known history of subsidence.  The site is generally level except for 
engineered embankment fill slopes, liquefiable soil layers are relatively deep, thin, 
and isolated, and residual undrained shear strengths are generally higher than the 
undrained shear strength of Layer 2 clays. Therefore, the impact of liquefaction on 
seismic slope stability is not significant; instead the slope stability is generally 
controlled by the Layer 2 clays.  Static and seismic stability of abutment slopes is 
evaluated quantitatively later in this report. 

All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 100-yr 
and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) and for 
Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively. These 
values are predicted as the wave crosses the shoreline and include the effect of 
astronomical tides. The site elevations are more than 20 feet above mean sea level 
(MSL) and the site is at least 7 km from the coastline, therefore tsunami hazard at 
the site is very low. 

4.2 Soil Corrosivity 

Caltrans Corrosion Guidelines (2003) define a corrosive area as “an area where the 
soil contains more than 500 ppm of chlorides, more than 2,000 ppm of sulfates or 
has a pH of less than 5.5.”
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Representative samples of the abutment fills and alluvial soils obtained from our 
borings were tested to evaluate the corrosion potential. The tests include pH, 
electrical resistivity, and soluble chloride and sulfate concentrations. Results of the 
corrosivity tests performed are summarized as: 

Boring
No.

Sample
No.

Depth
(ft)

USCS
Soil
Type

Resistivity 
CTM 643 
(ohm-cm)

pH
CTM
643

Soluble
Sulfate

Content CTM 
417 (ppm) 

Soluble
Chloride

Content CTM 
422 (ppm) 

R-08-004 B-1 1.5-3.5 SP 1350 9.1 465 604 

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330 

R-08-017 R-4 20 - 21.5 CL NA 7.7 62 1311 

R-08-017 S-7 35 - 36.5 ML NA 8.8 576 255 

Based on these test data the site soils classify as corrosive due to high chlorides in 
accordance with Caltrans Corrosion Guidelines (2003).  Based on testing elsewhere 
in the overall site, high sulfates (between 2,000 and 15,000 ppm) are also present 
locally in the site area. 

4.2.1 Corrosion Mitigation for Reinforced Concrete 

Design of reinforced concrete in contact with native soils should consider the site 
corrosion potential in accordance with Bridge Design Specifications (BDS) Section 
8.22 (July 2000): 

For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and mix 
design for protection of reinforcement against corrosion due to chlorides 
shall be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 
0.40;

o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
o Minimum concrete cover for precast piles is 2 inches, and Mineral 

admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 



Foundation Report April 10, 2009 
S405-E22 Connector Separation (Replace), SR-22 Page 15 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\FINAL Report\SFR- S405-E22 Connector Separation_FINAL.DOC 

o The minimum cementitious material content shall be 658 pounds per 
cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

Concrete abutment piles shall be class 200 

We understand that the design concrete cover for the bridge columns and walls is 2 
inches, which is not adequate to resist corrosion from native soils.  To avoid contact 
between native soils and concrete columns and walls, the special provisions should 
require that all backfill within 2.5 ft of the column or wall concrete be non-corrosive 
imported structural backfill with pH >5.5, sulfates < 2000 ppm and chlorides <500 
ppm.

4.2.2 Corrosion Mitigation for Steel Pipe Piles 

Steel piles in a corrosive environment must consider a sacrificial corrosion rate of 
0.001 inches per year for 75 years, or 0.075 inches off all outside exposed surfaces 
of steel pipe piles in accordance with Memo to Designers 3-1(July, 2008).  This only 
applies to a depth of 3 feet below the water table, which is only 3 feet below the pile 
cap for our CISS piles.  So ultimate design wall thickness in this zone is 0.75 inch – 
0.075 inch = 0.675 inch, and design pile diameter in this zone will be reduced by 
0.15 inches.  This corrosion loss was considered in the pile moment of inertia for 
lateral pile calculations. 

4.3 Scour Potential 

The proposed bridge is not located in a flood/drainage or river channel. Therefore, 
scour potential is not an issue for this bridge. 

4.4  Foundation Recommendations 

4.4.1 Existing Structure Foundations 

Since the existing structure will be demolished and replaced, an as-built assessment 
of the capacities of existing bridge foundations was not necessary.  A brief summary 
of the existing bridge is presented below: 

The bridge structure is a four-span cast-in-place concrete box girder built in 
1965 and retrofitted in 1994; 

Approximate total bridge length is 586 feet and width is 52 feet. 

Existing Abutments 1 and 5 are supported on 45-ton Class I driven Raymond 
Step Taper Piles. Bottom of footing elevations are 39.0 to 41.0 feet at Abutment 
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1 and 32.0 to 34.0 feet at Abutment 5.  The average tip elevation at Abutment 1 
is        El.-23.7 feet and it ranges between El.-20.0 to El.-26.5 feet. At Abutment 
5 the average tip elevation is El.-27.2 feet and it ranges between El.-18.5 to El. -
37.0 feet. Specified tip elevation was El.-20.0 feet. 

Existing Bents 2, 3 and 4 are supported on 45-ton Class II driven Raymond Step 
Taper Piles. Bottom of footing elevations are El. 20.0, 19.0 and 16.0 at Bents 2, 
3, and 4, respectively.  The average tip elevation at Bent 2 is El.-22.1 feet and it 
ranges between El.-20.2 to El.-28.7 feet. At Bent 3, the average tip elevation is    
El.-23.8 feet and it ranges between El.-21.2 to El.-29.0 feet. The average tip 
elevation at Bent 4 is at El.-37.9 feet and it ranges between El.-30.0 to El.-48.7 
feet.  Specified tip elevation was El.-20.0 feet. 

In 1994 the structure was retrofitted for design PBA of 0.5g by adding concrete 
catchers and treated timber bumpers to Abutments 1 and 5 and retrofitting 
footings for Bents 2 & 4 by enlarging the footings and adding Class 70C 
concrete piles around the perimeter of the original footings.  Specified tip 
elevation for the Class 70C piles was El. -40 at Bent 2 and El. -40 at Bent 4. 

Locations of new foundation will not conflict with existing abandoned foundations.  
Selected as-built plans for the existing bridge are presented in Appendix C for 
reference.

4.4.2 New Foundations 

4.4.2.1 Foundation Type 

We recommend pre-cast pre-stressed reinforced concrete piles at Abutments 1 and 
4 since they are generally the most economical.  Due to high axial and lateral 
demand and shallow groundwater, large diameter piles are desirable, but Cast-In-
Drilled-Hole (CIDH) piles are not recommended due to constructability below 
groundwater.  Therefore, we recommend ¾ inch wall 48-in. outside diameter steel 
CISS piles (NPS 48” x ¾”) for the bents. 

The Abutment Piles are designed in accordance with WSD design method bent piles 
are designed in accordance with LRFD.  In accordance with LRFD Memo to 
Designers 3-1, (July 2008), pile Loads are summarized in Table 3A.  Pile details, 
design method, bottom of footing elevation, pile cut off elevation, pile cap size, 
allowable settlement, and number of piles per support are shown in Table 3B. 
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4.4.2.2 Axial Capacity 

4.4.2.2.1 Abutment Piles 

Driven prestressed concrete piles will derive their capacity by a combination of skin 
friction on the sides of the piles and from end bearing at the pile tip.   We computed 
axial friction and end bearing capacities using the method of Meyerhof for sands, 
and we used the -method for skin friction in clays, and we used 9 times undrained 
shear strength for end bearing in clays.  Allowable axial pile capacities versus depth 
for abutment piles are shown in Figures 9A & 9B, and calculations are presented in 
Appendix E-4.    

Layers of dense sand (Layer No. 4) are present between El. -14 and -30 feet, 
however these layers are generally thin and interbedded with clays.   While the sands 
have high end bearing, the piles may punch through where the sand layers are thin 
without developing full end bearing, and thus end bearing may not be reliable in this 
layer.  For pile length estimates, we assumed that piles will punch through these 
sand layers and not achieve full end-bearing capacity.  If a consistent thick layer of 
dense sand is present, it will be detected in the indicator pile program and it may be 
possible to raise the tip elevations and found the piles in the higher sand layer. 

For static loading conditions with a design load of 200 kips and nominal capacity of 
400 kips, specified tip elevation at Abutment-1 is El. -44.0 feet, and is El. -49 ft at 
Abutment 4.    Abutment pile lengths range from about 68 feet at Abutment 1 to 
about 65 feet at Abutment 4.  The axial capacities and tip elevations are summarized 
in the Foundation Recommendations for Abutments, Table 3C, and Pile Data Table, 
Table 3E. 

Ground settlements at the site are generally less than ½ inch due to liquefaction, 
with a maximum estimated value of 0.8 inches.  To ensure that dynamic settlement 
of piles due to liquefaction is not more than ½ inch, we conservatively used the 
worst case CPT (CPT-13 with 0.8 inch total settlement) and assumed a downdrag 
load (negative skin friction) can develop from settling soils on the pile shaft above a 
point defined as the “Neutral Plane,” or the point below which liquefaction 
settlement is less than ½ inch.  The neutral plane was estimated at El. -6 feet.  
Abutment 1 was selected as more critical for downdrag, due to longer pile length 
above the neutral plane.

Downdrag load or skin friction above the neutral plane is estimated as 60 kips (50% 
of the skin friction), skin friction below the neutral plane is 242 kips, end bearing is 
38 kips, and dead load is 115 kips.  The pile capacity below the neutral plane, under 
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dead plus seismic load (including downdrag) must have a factor of safety of greater 
than 1, or: 

(Skin Friction + End Bearing)below NP  =  242+38  = 1.6 > 1 (OK) 
 (Dead Load + Downdrag)         115 + 60 

Therefore, we conclude that piles have adequate capacity to resist downdrag, and 
that settlement due to liquefaction and downdrag will be less than ½ inch. 

We recommend that all the piles be installed at a minimum spacing of 3 pile 
diameters or 3.5 feet center-to-center. Piles with this minimum spacing will not 
require a reduction in vertical capacity for group action. 

4.4.2.2.2 Bent Piles 

Driven 48-in. diameter steel pipe piles with top portion filled with concrete (CISS) are 
proposed for the bents.  Nominal axial pile capacity of 2,000 kips is required for the 
bent piles.  We calculated the capacity of open ended pipe piles using the procedure 
recommended in API RP 2A (1991).  The pile capacity at any depth is taken as the 
lower of the following two values: 

(1) Outside friction + inside friction + end bearing on steel area 
(2) Outside friction + end bearing on the gross cross-section of the pile 

During driving as long as the inside friction is less than the end bearing on the soil 
plug area, the soil plug keeps moving up and equation (1) controls the pile capacity. 
When the inside friction becomes greater than the end bearing on the soil plug, the 
pile behaves as “plugged” and equation (2) controls the pile capacity.  The pile may 
act as plugged where end bearing is in clay and then again act as unplugged if high 
end bearing in sand is encountered.  In addition, the friction during continuous 
driving in clay may be 25% to 50% of the long-term friction and a pile may act as 
unplugged during driving but may act as plugged after setup.   Due to increased 
time for pore pressure dissipation, we assumed that the inside friction may only be 
50% of the outside friction.  After the pile is partially drilled and filled with concrete, it 
will ultimately behave as a plugged or end bearing pile.  Due to the assumptions (1) 
and (2) above, the capacity after filling with concrete will meet or exceed the 
capacity reached during driving. 

For supporting the static and seismic loads from the bridge superstructure, the 
calculated ultimate capacity of the piles (including setup, or increase in friction after 
initial driving) is shown in Figures 9C & 9D with depth.  Pile tips were also selected 
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to have minimum 5 to 10 foot embedment into the primary bearing layer.  The 
recommended specified tip elevations range from El. -83.8 ft at Bent 2 to El. -86.5 ft 
at Bent 3 for a nominal capacity of 1,800 kips.  Due to the uncertainty regarding the 
plugging and end bearing, only outside friction plus end bearing on steel area were 
considered in selecting the specified tip elevation.  The axial capacities and tip 
elevations are summarized in the Foundation Recommendations for Bents, Table 
3D, and Pile Data Table, Table 3E.

Ground settlements at the site are generally less than ½ inch due to liquefaction, 
with a maximum estimated value of 0.8 inches.  To ensure that dynamic settlement 
of piles due to liquefaction is not more than ½ inch, we conservatively used the 
worst case CPT (CPT-13 with 0.8 inch total settlement) and assumed a downdrag 
load (negative skin friction) can develop from settling soils on the pile shaft above a 
point defined as the “Neutral Plane,” or the point below which liquefaction 
settlement is less than ½ inch.  The neutral plane was estimated at El. -6 feet. Bent 
2 was selected as more critical for downdrag, due to longer pile length above the 
neutral plane.  Downdrag load or outside skin friction above the neutral plane is 
estimated as 150 kips (using 50% ultimate friction above neutral plane), outside skin 
friction below the neutral plane is at least 1870 kips, end bearing (assuming plugged 
condition after filling pile with concrete and using lower clay end-bearing) is at least 
320 kips, and dead load plus seismic compression is 1710 kips.  The pile capacity 
below the neutral plane, under dead plus seismic load (including downdrag) must 
have a factor of safety of greater than 1, or: 

(Skin Friction+End Bearing)below NP  =  1870+320  = 1.17 > 1 (OK) 
 (Dead Load+Seismic+Downdrag)        1710+150 

Therefore, we conclude that the piles have adequate capacity to resist downdrag, 
and that settlement due to liquefaction and downdrag will be less than ½ inch. 

The  piles should be installed to the specified tip elevations of El. -83.8 ft and  El. -
86.3 ft (100 ft pile length) for Bents 2 and 3, respectively.  The required nominal 
capacity of the piles should be 1800 kips. 

We recommend that all the piles be installed at a minimum spacing of 3 pile 
diameters or 12 feet center-to-center. Piles with this minimum spacing will not 
require a reduction in vertical capacity for group action. 

It should be noted that capacity during initial driving will be less, and that substantial 
increase of friction will occur with set-up over time.  The required capacity will likely 
not be achieved at end of initial driving, but will require consideration of set-up.  The 
set-up will be measured in the indicator PDA plus load test programs, and included 
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in the final driving criteria.  The load test must be performed after at least 15 days of 
initial pile driving, drilling out the soil plug and placing a 5-ft concrete plug as 
recommended in the Pile Driveability and Load Test Report dated February 5, 2009.  
The load test should verify the nominal capacities of  1,800 kips for the Bents 2 and 
3, respectively. 

4.4.2.3 Lateral Capacity 

Lateral capacity of pile groups includes the passive resistance on the pile cap and 
lateral resistance of the piles.

Estimates of lateral pile capacity of Abutment and Bent piles were made using the 
computer program LPILE Plus 4.0 (Ensoft, 2000) and soils data from our 
investigation.    For the piles spaced at 3 diameters on centers we used an average 
group p-multiplier of 0.5 to model reduction due to group effects.  Maximum 
bending moments were estimated utilizing the higher p-multiplier of 0.75 for the 
leading row piles, which generates higher bending moments.  The structural 
engineer is using a pinned connection at both abutments and fixed connection at 
the bents; therefore analyses were performed for free-head conditions at the 
abutments and fixed head conditions at the bents.  For abutment batter piles, the 
horizontal component of axial capacity may be added to the lateral capacity.  The 
results are summarized in Tables 4A & 4B.  Computer outputs are presented in 
Appendix E-5. 

At the request of Caltrans, a comparison run was made by using both version 4.0 
and 5.0 to verify that no significant difference in results is present between the two 
versions for the cases analyzed.  The comparison is shown in Appendix E-9. 

We computed passive resistance on the Bent pile cap using Rankine theory and an 
undrained shear strength of 1.5 ksf for the stiff native clays for Bent 2 and 1.0 ksf for 
the stiff native clays for Bent 3 at the pile cap level.  The recommended passive 
resistance versus deflection for each bent is shown in Figures 10A & 10B.  
Calculations are included in Appendix E-6. 

Due to thin, isolated, and deep liquefiable layers with relatively high residual 
strength, liquefaction will not affect the lateral capacity of the foundations. 

4.4.2.4 Pile Group Settlement  

We used dead plus 50% live load for estimating settlements of the pile groups.  
Dead plus 50% live load for abutment piles is 89 kips per pile.  Ultimate load per pile 
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at the abutment for 0.4 inch settlement is 404 kips.  Assuming a maximum 
settlement of 0.4 inches to mobilize the ultimate load, we calculated settlement to 
mobilize design loads of 89 kips as about 0.09 inches.  The group factor was 
calculated as = (B/b)1/2  in which b = width of the pile and B is the equivalent width 
of the group (Vesic’, 1977).  Using this formula, the calculated settlement of the 
groups is less than 1 inch. 

For Bents 2 and 3  piles the dead plus live load is 627 kip per pile.  For Bents 2 and 
3, the ultimate capacity for 0.4 inch settlement is 1,800 kips.  For a dead plus live 
load of 627 kips, the settlement is about 0.12 inch.  The group factor was calculated 
as���= (B/b)1/2  in which b = width of the pile and B is the equivalent width of the 
group (Vesic’, 1977).  Using this formula, the calculated settlement of the groups is 
less than 1 inch.  Calculations for the settlement are shown in Appendix E-7. 

4.4.2.5 Pile Installation 

Detailed pile driveability and load test recommendations for 48-in. diameter CISS 
piles are provided in a separate report titled, “Pile Driveability Studies and Load 
Test,” dated February 5, 2009. 

4.4.2.5.1 Hard Driving 

While the clays should be fairly easily penetrated, layers of dense sand are present 
locally above the specified tip elevations.  Due to presence of these zones with 
higher end bearing, hard driving for several feet at these depths should be 
anticipated, especially in the concrete abutment piles, although the layers are thin 
enough that the piles are likely to punch through.  The possibility of reaching 
capacity in the higher sand layers for the concrete piles will be addressed in the 
indicator program.  The steel pipe piles can more readily cut through these layers, 
but may experience increased driving resistance.   

4.4.2.5.2 Hammer Selection 

We recommend that the concrete piles be driven with a hammer with rated capacity 
of at least 90,000 ft lbs. per blow (such as a Delmag D-36/32).  For 48-in. diameter 
pipe piles, a minimum D-80 or D-100 or equivalent hammer should be used.   

4.4.2.5.3 Blowcount Criteria 

We performed driveability analysis and developed blowcount criteria for the piles 
using the computer program GRLWEAP. Concrete piles driven with a Delmag D36-
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32 should be driven to a minimum blowcount of 25 blows per foot assuming a 
setup of 80 kips.  For the 48-in. diameter pipe piles, the resistance during 
continuous driving may be 50% or less of the ultimate capacity.  Detailed pile 
driveability and load test recommendations for 48-in. diameter CISS piles are 
provided in a separate report titled, “Pile Driveability Studies and Load Test,” dated 
February 5, 2009. 

4.4.2.5.4 Pre-Drilling 

We recommend that piles be driven without pre-drilling.  If excessively difficult 
driving is encountered during construction, use of undersized pre-drilling can be 
considered with the written approval of Group Delta.  Undersized pre-drilling should 
be done with a maximum 12-inch auger for 14-inch piles.  Although not anticipated, 
drilling the plug may be needed for some bent piles to reach the specified tip. 

4.4.2.5.5 Indicator Pile Program 

We recommend that an indicator pile program be performed with Pile Driving 
Analyzer (PDA) measurements.  The benefits of the PDA measurements include: 

monitor hammer efficiency by measuring the energy delivered to the pile 
monitor compressive stresses at the end of pile driving to determine refusal blow 
count and compressive stress damage 
monitor tensile stresses during soft driving and to assess the potential for tensile 
stress damage 
confirm the ultimate dynamic friction and end bearing capacity 
determine setup so that long term frictional uplift and downdrag capacity can be 
verified
optimize the blow count criteria 
optimize the production pile lengths 

The indicator program should consist of driving a minimum of 22 test piles (18 
prestressed concrete piles at abutments and 4 steel pipe piles at bents), which is 
about 10% of the production piles.  The length of the test piles should be at least 10 
ft longer than the lengths based on the recommended pile tip elevations in Table 3.  
Final pile driving criteria and production pile lengths should be defined after the 
results of the indicator pile program and load test program are available. The 
suggested PDA test pile locations are shown in Figures 2A through 2F.  Detailed pile 
driveability and load test recommendations for 48-in. diameter CISS piles are 
provided in a separate report titled, “Pile Driveability Studies and Load Test,” dated 
February 5, 2009. 
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4.4.2.5.6 Drilling of the CISS Soil Plug 

The soil plug within the CISS piles will be partially drilled out and filled with concrete 
and re-bar.  We understand that the concrete and steel will extend to a depth of 44 ft 
below the pile cap, leaving at least a 56 ft soil plug for the 100-ft long Bent 2 and 3 
piles.  This length of plug is expected to be stable and not to blow out under the 
hydrostatic uplift pressures.

4.5 Approach Fill Earthwork 

Existing 1.5H:1V and 2.H:1V abutment fills were constructed during the original 
project grading.  The abutments for the proposed separation replacement will be full 
height cantilever abutments.  Both abutment footings will be in cut areas, as the 
existing abutment slopes will be cut back to create a longer new bridge, and to allow 
for future I-405 travel lanes at Abutment 1 and passage of Bolsa Chica Road off-
ramp below Abutment 4.  Additional new fills will be placed behind the abutments 
and on the approaches.  Abutment 1 will use conventional soil embankment 
approaches and soil backfill, and Abutment 4 will have lightweight cellular concrete 
on the approaches and behind the abutment wall.

A temporary soil surcharge is recommended at Abutment 1 to mitigate post 
construction settlements at the abutment and side wing walls.  Consolidation 
settlements will occur under the soil surcharge.  The soil surcharge should be left in 
place until settlements are sufficiently complete that no significant post-construction 
settlements will occur at the abutment or wing walls.  Since the surcharge grades 
are well above finished grades, the waiting period can be reduced from the 1 to 2 
year time frame required for filling to finish grade.  The surcharge fills should be 
placed as soon as possible in Stage 1 construction, and left in place for 6 to 8 
month waiting period.  Settlements should be monitored during fill placement and 
during the waiting period.   After completion of the surcharge (at the discretion of 
GDC), the abutment may be excavated and piles driven, and wing retaining walls 
(RW3311 and RW3312, Type 1) may be excavated to foundation level and 
constructed.  Details of the surcharge program and Abutment 1 retaining walls are 
presented in the project Geotechnical Design Report.   

Precast walls with lightweight cellular concrete backfill are recommended on the 
Abutment 4 approach and wing walls (RW3319 and RW3320).  The lightweight 
cellular concrete will be used for the entire abutment approach fill, and will be 
excavated into the existing embankment such that no new load is applied (removal 
of soil and replacement with lightweight fill will be performed so that the net loading 



Foundation Report April 10, 2009 
S405-E22 Connector Separation (Replace), SR-22 Page 24 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\FINAL Report\SFR- S405-E22 Connector Separation_FINAL.DOC 

is equal to the weight of fill removed).  Therefore, no significant long term 
settlement will occur, and no waiting period is required prior to abutment 
construction.  Details of the retaining walls and approach fills are provided in the 
RW3319 and RW3320 Foundation Report.  The abutment will be backfilled with 
cellular concrete.  Structural backfill will be used only behind the abutment backwall 
for passive resistance.  Assuming structural backfill with 34 degrees friction angle, 
the passive wedge behind the backwall may be assumed inclined at an angle of 28 
degrees to the horizontal. 

All earthwork and grading shall comply with Section 19 of the Standard 
Specifications.  The entire footprint of areas to receive new fill shall be cleared and 
grubbed of any vegetation, and the subgrade shall be proof-rolled using loaded 
heavy equipment under observation of GDC.  Any soft, loose, wet, pumping, 
organic, or other unsuitable materials shall be removed to the depth and limits 
recommended by GDC in the field, and replaced with engineered fill.  After 
successfully proof-rolling or stabilizing the subgrade, the surface shall be scarified 
and recompacted.  Abutment wall backfill shall conform to Caltrans Standard 
Specifications for structural fill.   All new fill placed within 150 feet of the abutment 
should have an expansion index (EI) of less than 50.  Positive surface drainage away 
from foundation areas should be maintained.  The required expansive soil exclusion 
zone in a bridge abutment is illustrated in Figure 11. 

4.6 Slope Stability  

Abutment slopes are very stiff to hard compacted clayey fills, were engineered 
during original grading of the project, and based on our visual observations the 
slopes have performed well.  The fill and upper stiff native alluvium are underlain by 
a weaker firm to stiff clay layer.  We performed slope stability analyses for the 
proposed abutment and new fill slopes, with a maximum inclination of 2h: 1v and 
maximum height of about 32 feet.  General soil layering and shear strengths used in 
our analyses are shown in Table 1.  For static analyses, we used ultimate (post-peak) 
drained shear strengths for clayey fills, and undrained shear strengths for Layer 2 
(which is more critical than the drained condition).  For seismic analyses, we used 
peak drained strengths for the fill and undrained shear strength for Layer 2.  Since 
residual undrained shear strengths of any liquefied layers present are generally 
greater than the undrained shear strength of Layer 2, their presence need not be 
considered in the calculations. 

The stability analyses show that the stability of the slopes is controlled by deeper 
surfaces passing into Layer 2.  Analyses for static conditions indicate factors of 
safety in excess of 1.5, and for pseudo-static analyses using Kh=0.17 indicate 
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factors of safety in excess of 1.1, and therefore meet Caltrans requirements for static 
and seismic stability.  Calculations are included in Appendix E-8. 

4.7 Earth Pressures 

4.7.1 Active Pressures 

Static and seismic (if required) earth pressures for abutment walls with level backfill 
designed in accordance with Caltrans standards may be taken as: 

Unit Weight,  = 120 pcf 
Active Earth Pressure Coefficient, Ka = 0.30 
Lateral earth pressure = 36 pcf 
Horizontal pressure due to areal surcharge loads = Ka x vertical pressure
Additional Seismic earth pressure = 15 pcf as inverted triangular pressure 

Note that where lightweight cellular concrete fill is used, it is placed in 2 ft to 3 ft lifts 
then allowed to set.  The lateral pressures exerted on the walls while the concrete is 
liquid are equivalent to a fluid with the specified unit weight of the cellular concrete 
materials.  After the cellular concrete has set, it exerts no lateral pressures. 

4.7.2 Passive Resistance of Abutments 

The ultimate lateral capacity of an abutment wall backfilled with structure backfill is 
a function of the height of the abutment wall that is acted on by the passive soil 
pressure on the backfill. The Caltrans Seismic Design Criteria (SDC), Section 7.8, 
dated February 2004 recommends a passive pressure of 5 ksf for a wall height of 
5.5 feet based on full-scale abutment testing conducted at UC Davis. For wall 
heights other than 5.5 feet, the passive pressure may be determined by multiplying 
the 5-ksf value with the ratio (H/5.5) where H is wall height in feet in accordance with 
SDC.  For higher walls the maximum value of the passive resistance should be 
limited to 7.3 ksf corresponding to an abutment height of 8 feet. 

4.8 Temporary Excavation and Shoring 

Temporary shoring will likely be required for Bent footings or other project 
excavations.

Excavations should be readily accomplished with conventional equipment such as 
backhoes and excavators.  Excavation safety is the responsibility of the contractor 
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and shall comply with all applicable OSHA regulations.  The safety of all excavations 
shall be verified by the designated competent person in the field, and excavation 
slopes or shoring modified as necessary to maintain a safe and stable excavation.  
No surcharge loads should be permitted within a horizontal distance of 5 feet or the 
depth of the shoring, whichever is greater, unless the excavation / shoring has been 
designed for these loads.  In general, temporary excavations above the water table 
within the very stiff clay existing fills may be made near vertical for cuts up to about 
5 feet without shoring.  Where not supporting existing improvements, higher 
temporary cuts above the water table may be made at maximum inclinations of ¾ h: 
1v to depths of up to about 20 feet below grade.  Vertical cuts higher than 5 feet, or 
cuts encroaching into a 1:1 plane below the edge of existing infrastructure, or 
excavations extending below groundwater, should be properly shored.  Cantilever 
shoring may consist of soldier piles and lagging.  Tied-back shoring may be required 
to facilitate construction or limit deflections. 

For temporary cantilevered shoring consisting of soldier piles and lagging, lateral 
earth pressures may be determined based on Figure 5.5.5.6-4 of Bridge Design 
Specifications (BDS) Section 5.5.5.6 (August 2003), “Simplified Lateral Earth 
Pressure Distributions for Temporary Non-gravity Cantilevered Walls with Vertical 
Wall Elements Embedded in Cohesive Soil and Retaining Cohesive Soil.”  For 
temporary braced or tied-back shoring, lateral earth pressures may be determined in 
accordance with BDS Section 5.5.5.7.2.  Undrained shear strengths, drained friction 
angles, unit weights, and elevations of the cohesive soil layers may be determined 
using Table 1. 

4.9 Dewatering 

Footings for Bent 2, Bent 3, and Abutment 4 will be excavated to near or slightly 
below the permanent groundwater table.  Perched zones may be encountered at 
higher elevations.   Due to primarily clayey soils at the anticipated excavation levels, 
groundwater volumes will likely be sufficiently small so that dewatering (if needed) 
can be accomplished by pumping from sumps.  Due to potential for water or wet 
soils at the bottom of excavations, it may be desirable to place a 1 to 2 ft thick 
gravel layer to act as a working surface and to allow for easier dewatering. 

4.10 Box Culvert  

There is an existing triple 12 ft by 10 ft Reinforced Concrete Box (RCB) Culvert 
(Bolsa Chica Channel) passing below the proposed structure between Bent 3 and 
Abutment 4 (See Figure 3B).  Top and bottom of the RCB are near El. 10.5 ft and 
23 ft, respectively.  New footings for the bent will encroach slightly into the OCFCD 
right of way with Bottom of the footing between El. 14.5 ft and 15.5 feet. Clearance 
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between the new footing and existing box culvert is a minimum of about 22 feet. 
Future widening of the RCB may reduce culvert clearance to about 8 to 10 feet.  
Lateral load from the bridge foundation may be exerted on the RCB in an extreme 
transient seismic event. We evaluated passive pressure on the side of the pile cap 
using Rankine theory, and on the side of piles from the calculated soil reaction from 
LPILE analysis.  The actual soil cover over the RCB at the footing location is only 
about 4 feet.  Based on the lateral loads from pile cap and pile, we recommend that 
the new box walls be designed for lateral and vertical earth pressure of 140 pcf 
equivalent fluid (based on Bridge Design Practice, Section 6, December 1992) 
assuming a minimum of 15 ft of soil cover over the top of the box.  This will provide 
adequate reserve structural capacity to accommodate the temporary lateral 
pressures from the pile cap and piles in an extreme seismic event.  Calculations and 
supporting data are provided in the attachment to comment responses in 
Appendix F. 

When the future RCB is installed, we recommend maintaining a clear distance of at 
least 8 feet (2 pile diameters) between the piles and RCB exterior wall.  At this 
distance, the installation of the box will not adversely impact the frictional capacity of 
the piles.

4.11 Construction Considerations 

The following construction considerations should be taken into account by bidders 
and contractors: 

SR-22 and I-405 have daily commuter traffic, and construction will need to be 
carefully planned to minimize impacts to traffic; 

Stage construction, surcharging at Abutment 1, and other construction activities 
should be considered and coordinated in construction planning; 

Work at freeway level will require traffic control and/or lane closure; 

Construction staging areas are limited; 

Buried utilities are present and may cause construction conflicts; 

The surrounding area contains residential development and noise from pile 
driving may be an issue; 

The surcharge fills for Abutment 1 should be placed as soon as possible in Stage 
1 construction, and left in place for 6 to 8 month waiting period.  Settlements 
should be monitored during fill placement and during the waiting period; 
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Localized zones of hard driving may be encountered above the tip elevations, 
undersized pre-drilling will only be allowed if necessary with written approval of  
Group Delta Consultants; 

The pile caps will require temporary excavations, and deeper excavations may 
encounter groundwater and wet soils.  Excavations may require temporary 
shoring to support existing improvements. The contractor should submit 
temporary excavation and shoring shop drawings for the engineer’s approval 
prior to excavation.  Water pumped from excavations should be properly stored 
and disposed of as necessary. 

Our subsurface characterization is based on the borings performed at the 
locations shown in Figures 3A & 3B.  Subsurface conditions between borings 
and CPTs are based on extrapolation between these points. Therefore, if 
conditions different than those assumed in the design are encountered during 
construction, excavation, or pile driving, we should be notified immediately so 
that we can assess the impact to our current recommendations and make 
appropriate modifications, if required. 
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5.0 LIMITATIONS 

The report, exploration logs, and other materials resulting from Group Delta’s efforts 
were prepared exclusively for use in designing the proposed project. The report is 
not intended to be suitable for reuse on extensions, or modifications of the project, 
or for use on any other development, as it may not contain sufficient or appropriate 
information for such uses.  If this report, or portions of this report, are provided to 
contractors or included in specifications, it should be understood that it is provided 
for information only. 

Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care 
and skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or 
implied, is included in our report.
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TABLE 2
SUMMARY OF LIQUEFACTION ANALYSES

S405-E22 CONNECTOR SEPARATION

CPT
Thickness of 

Liqufiable Layer (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total

Settlement (in)

CPT-08-006 2 0.00 0.00 0.00

CPT-08-008 6 0.03 0.00 0.03

CPT-08-014 12 0.31 0.02 0.33

CPT-08-014B 13 0.07 0.01 0.08

CPT-08-013 20 1.00 0.00 1.00

CPT-08-016 19 0.62 0.00 0.62

CPT-08-018 12 0.40 0.04 0.44

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Tables\Table 2 _ CPT Liqufaction Summary.xls
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TABLE 4A
SUMMARY OF LATERAL CAPACITY OF PROPOSED PILES

0.25 20 55 4.0

0.5 26 83 4.5

1.0 34 124 5.5

0.25 9 38 5.5

0.5 13 61 6.5

1.0 18 98 7.0

Notes: 1) The horizonal component of axial load in batter piles may be added to the capacities above.

2) The above lateral capacity values use a group average p-multiplier of 0.5 to account for lateral load group effects.

3) Maximum bending moments were computed using the higher p-multiplier of 0.75 for leading row piles.

4) Structural capacity of piles shall be checked by the structural engineer.

I-436  West County Connectors Project - 405/22 HOV Segment

S405-E22 Connector Separation

Pile
Type

Location
Head

Condition

Top
Deflection
(inches)

Top Shear
(kips)

Maximum
Bending
Moment

(foot-kips)

Depth to 
Maximum
Bending
Moment

(feet)

Abutments 1 and 4

Class 200
14" Square 
Pre-Cast

Pre-Stressed
Concrete Pile

Abutment 1
Free / 
Pinned

Abutment 4
Free / 
Pinned

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Tables\Table 4_Lateral Pile Capacities.xls



TABLE 4
SUMMARY OF LATERAL CAPACITY OF PROPOSED PILES

Pile Top Shear

Type (kips)

0.25 65 608 13

0.5 92 998 15

1.0 131 1638 16

2.0 187 2686 18

0.25 139 1526 0

0.5 202 2488 0

1.0 290 4039 0

2.0 427 6591 0

Notes: 1) The above lateral capacity values use a group average p-multiplier of 0.5 to account for lateral load group effects.

2) Maximum bending moments were computed using the higher p-multiplier of 0.75 for leading row piles.

3) Corroded section used for upper 3 feet of pile section (0.001 inches per year for 75 years)

4) Structural capacity of piles shall be checked by the structural engineer.

Bents 2 and 3

4 ft Diameter 
CISS Pile

(Bent 2 & 3)

Free

Fixed

I-436  West County Connectors Project - 405/22 HOV Segment

Free or 
Fixed
Head

Top
Deflection
(inches)

Maximum Bending 
Moment (foot-kips)

Depth to 
Maximum

Moment (feet)

S405-E22 Connector Separation

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\FINAL Report\Table 4_Lateral Pile Capacities revised.xls



FIGURES



Seal Beach, CA 

VICINITY MAP 
Figure 1 

GDC Project No. I-436 

Project
Site

Existing S405-E22 Connector Separation

The base maps are from Microsoft Virtual Earth 

Proposed S405-E22 Connector Separation

S405-E22 Connector Separation
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Figure 9A

Pile Length = 78 - 10 = 68 ft



Figure 9B

Pile Length = 77 - 12 = 65 ft
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Figure 9C

Pile Length = 111.8 - 11.8 = 100 ft
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PA
SS

IV
E 

LA
TE

R
A

L 
R

ES
IS

TA
N

C
E 

O
N

 A
N

 E
M

B
ED

D
ED

 F
O

O
TI

N
G

In
pu

t
S

an
d 

or
 C

la
y 

(S
 o

r C
) =

C
S

of
t, 

Fi
rm

, S
tif

f (
S

,F
,S

T)
 =

S
T

U
ni

t W
t, 

 (p
cf

) =
12

5.
0

C
oh

es
io

n,
 c

 (p
sf

) =
1,

50
0

q 
= 

D
Fr

ic
tio

n 
A

ng
le

, 
 (d

eg
) =

0.
00

D
S

oi
l C

ov
er

, D
 (f

t) 
=

5.
00

Fo
ot

in
g 

Th
ic

kn
es

s,
 H

 (f
ee

t)=
6.

50
z

z'
' =

 H
/2

z P
 =

 (P
P' 

. z
' +

 P
P''

 . 
z'

')/
(P

P' 
+ 

P P
'')

O
ut

pu
t

M
ov

em
en

t t
o 

m
ob

ili
ze

 fu
ll 

pa
ss

iv
e,

 
ul

t (
in

ch
es

) =
2.

76
 P

P''
 =

 H
(2

c
N

+q
N

S
ur

ch
ar

ge
 a

bo
ve

 to
p 

of
 fo

ot
in

g,
 q

 (p
sf

) =
 

62
5

 =
 

D
P P

' =
 1 / 2

H
2 N

P P
 =

 P
P' 

+ 
P P

''

Fa
ct

or
 N

=
1.

00
 =

 ta
n2 (4

5+
/2

)

P
as

si
ve

 p
re

ss
ur

e 
at

 to
p 

of
 fo

ot
in

g,
 p

'' (
ps

f)
3,

62
5

 =
 2

c
N

+q
N

p'
' =

 2
c

N
+ 

qN
p'

 =
 

H
N

In
cr

ea
se

 in
 p

as
si

ve
 p

re
ss

ur
e 

bt
w

n
to

p 
an

d 
bo

tto
m

 o
f f

oo
tin

g,
 p

' (
ps

f) 
=

81
2.

5
 =

 
H

N
P

as
si

ve
 p

re
ss

ur
e 

at
 b

ot
to

m
 o

f f
oo

tin
g,

 p
'' +

 p
' (

ps
f) 

=
4,

43
7.

5
 =

 2
c

N
+q

N
H

N
P

as
si

ve
 F

or
ce

 fr
om

 R
ec

ta
ng

la
r B

lo
ck

, P
P
'' (

lb
s/

ft)
 =

23
,5

63
 =

 H
(2

c
N

+q
N

D
ep

th
 o

f P
P
'' b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

'' (
fe

et
) =

3.
25

 =
 H

/2
P

as
si

ve
 F

or
ce

 fr
om

 T
ria

ng
la

r B
lo

ck
, P

P
' (

lb
s/

ft)
 =

2,
64

1
 =

 1
/2

H
2 N

D
ep

th
 o

f P
P
' b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

' (
fe

et
) =

4.
33

 =
 2

H
/3

To
ta

l U
lti

m
at

e 
P

as
si

ve
 F

or
ce

, P
P
 (l

bs
/ft

) =
26

,2
03

 =
 P

P
'' +

 P
P
'

D
ep

th
 o

f P
P
 b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

P
 (f

ee
t) 

=
3.

36
 =

 (P
P
'' .

 z
'' +

 P
P
' .

 z
')/

(P
P
'' +

 P
P
')

Pl
ot

 D
at

a
 (i

nc
h)

P
p 

(k
ip

/ft
)

0
0.

00
2.

76
26

.2
0

5
26

.2
0

So
il 

Ty
pe

(in
ch

)
D

en
se

 S
an

d
0.

27
6

M
ed

iu
m

 D
en

se
 S

an
d

0.
55

2
Lo

os
e 

S
an

d
0.

82
8

S
of

t C
la

y
5.

52
0

Fi
rm

 C
la

y
4.

14
0

S
tif

f C
la

y
2.

76
0

R
ef

er
en

ce
:

z'
 =

 2
H

/3

/(H
+D

) f
or

 F
ul

l P
as

si
ve

D
IS

PL
A

C
EM

EN
T 

R
EQ

U
IR

ED
 F

O
R

 F
U

LL
 P

A
SS

IV
E 

A
S 

A
 F

U
N

C
TI

O
N

 O
F 

SO
IL

 T
YP

E

R
ef

er
en

ce
:

P
as

si
ve

 E
ar

th
 P

re
ss

ur
e 

of
 C

oh
es

si
ve

 S
oi

ls
 in

 C
on

ta
ct

 w
ith

 S
m

oo
th

 V
er

tic
al

 S
ur

fa
ce

, "
S

oi
l M

ec
ha

ni
cs

 in
 E

ng
in

ee
rin

g 
P

ra
ct

ic
e"

, 
K

ar
l T

er
za

gh
i a

nd
 R

al
ph

 B
.P

ec
k,

 2
nd

 E
di

tio
n,

 J
oh

n 
W

ile
y 

&
 S

on
s,

 N
ew

 Y
or

k,
 1

96
7

0.
04

0
0.

03
0

0.
02

0
N

A
V

FA
C

-
D

E
S

IG
N

M
A

N
U

A
L

7.
02

,"
Fo

un
da

tio
ns

&
E

ar
th

S
tru

ct
ur

es
,"

R
ev

al
id

at
ed

by
C

ha
ng

e
S

ep
te

m
be

r
1,

19
86

,
S

ec
tio

n 
2,

 F
ig

ur
e 

1,
 P

ag
e 

7.
2-

60
.

0.
00

6

H

0.
00

2
0.

00
4

2.
76

, 2
6.

20
5,

 2
6.

20

051015202530

0
1

2
3

4
5

6

La
te

ra
l D

is
pl

ac
em

en
t (

in
ch

es
)

Passive Force per horizontal foot of Pile Cap (kip/ft)

N
:\P

ro
je

ct
s\

_A
V

\I4
00

\I-
43

6 
G

ar
de

n 
G

ro
ve

 F
re

ew
ay

 (S
R

-2
2)

\R
ep

or
ts

\F
R

\I-
43

6 
FR

 R
ou

te
 2

2_
40

5 
S

ep
ar

at
io

n\
FI

N
A

L 
R

ep
or

t\p
as

si
ve

 p
ile

 c
ap

 C
la

y 
1.

5 
ks

f_
B

en
t 2

 re
vi

se
d.

xl
s

FI
G

U
R

E 
10

A
PA

SS
IV

E 
R

ES
IS

TA
N

C
E 

O
F 

PI
LE

 C
A

P 
- B

EN
T 

2
A

G
A

IN
ST

 N
A

TI
VE

 S
TI

FF
 C

LA
Y



PA
SS

IV
E 

LA
TE

R
A

L 
R

ES
IS

TA
N

C
E 

O
N

 A
N

 E
M

B
ED

D
ED

 F
O

O
TI

N
G

In
pu

t
S

an
d 

or
 C

la
y 

(S
 o

r C
) =

C
S

of
t, 

Fi
rm

, S
tif

f (
S

,F
,S

T)
 =

S
T

U
ni

t W
t, 

 (p
cf

) =
12

5.
0

C
oh

es
io

n,
 c

 (p
sf

) =
1,

00
0

q 
= 

D
Fr

ic
tio

n 
A

ng
le

, 
 (d

eg
) =

0.
00

D
S

oi
l C

ov
er

, D
 (f

t) 
=

2.
00

Fo
ot

in
g 

Th
ic

kn
es

s,
 H

 (f
ee

t)=
6.

50
z

z'
' =

 H
/2

z P
 =

 (P
P' 

. z
' +

 P
P''

 . 
z'

')/
(P

P' 
+ 

P P
'')

O
ut

pu
t

M
ov

em
en

t t
o 

m
ob

ili
ze

 fu
ll 

pa
ss

iv
e,

 
ul

t (
in

ch
es

) =
2.

04
 P

P''
 =

 H
(2

c
N

+q
N

S
ur

ch
ar

ge
 a

bo
ve

 to
p 

of
 fo

ot
in

g,
 q

 (p
sf

) =
 

25
0

 =
 

D
P P

' =
 1 / 2

H
2 N

P P
 =

 P
P' 

+ 
P P

''

Fa
ct

or
 N

=
1.

00
 =

 ta
n2 (4

5+
/2

)

P
as

si
ve

 p
re

ss
ur

e 
at

 to
p 

of
 fo

ot
in

g,
 p

'' (
ps

f)
2,

25
0

 =
 2

c
N

+q
N

p'
' =

 2
c

N
+ 

qN
p'

 =
 

H
N

In
cr

ea
se

 in
 p

as
si

ve
 p

re
ss

ur
e 

bt
w

n
to

p 
an

d 
bo

tto
m

 o
f f

oo
tin

g,
 p

' (
ps

f) 
=

81
2.

5
 =

 
H

N
P

as
si

ve
 p

re
ss

ur
e 

at
 b

ot
to

m
 o

f f
oo

tin
g,

 p
'' +

 p
' (

ps
f) 

=
3,

06
2.

5
 =

 2
c

N
+q

N
H

N
P

as
si

ve
 F

or
ce

 fr
om

 R
ec

ta
ng

la
r B

lo
ck

, P
P
'' (

lb
s/

ft)
 =

14
,6

25
 =

 H
(2

c
N

+q
N

D
ep

th
 o

f P
P
'' b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

'' (
fe

et
) =

3.
25

 =
 H

/2
P

as
si

ve
 F

or
ce

 fr
om

 T
ria

ng
la

r B
lo

ck
, P

P
' (

lb
s/

ft)
 =

2,
64

1
 =

 1
/2

H
2 N

D
ep

th
 o

f P
P
' b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

' (
fe

et
) =

4.
33

 =
 2

H
/3

To
ta

l U
lti

m
at

e 
P

as
si

ve
 F

or
ce

, P
P
 (l

bs
/ft

) =
17

,2
66

 =
 P

P
'' +

 P
P
'

D
ep

th
 o

f P
P
 b

el
ow

 to
p 

of
 fo

ot
in

g,
 z

P
 (f

ee
t) 

=
3.

42
 =

 (P
P
'' .

 z
'' +

 P
P
' .

 z
')/

(P
P
'' +

 P
P
')

Pl
ot

 D
at

a
 (i

nc
h)

P
p 

(k
ip

/ft
)

0
0.

00
2.

04
17

.2
7

5
17

.2
7

So
il 

Ty
pe

(in
ch

)
D

en
se

 S
an

d
0.

20
4

M
ed

iu
m

 D
en

se
 S

an
d

0.
40

8
Lo

os
e 

S
an

d
0.

61
2

S
of

t C
la

y
4.

08
0

Fi
rm

 C
la

y
3.

06
0

S
tif

f C
la

y
2.

04
0

R
ef

er
en

ce
:

z'
 =

 2
H

/3

/(H
+D

) f
or

 F
ul

l P
as

si
ve

D
IS

PL
A

C
EM

EN
T 

R
EQ

U
IR

ED
 F

O
R

 F
U

LL
 P

A
SS

IV
E 

A
S 

A
 F

U
N

C
TI

O
N

 O
F 

SO
IL

 T
YP

E

R
ef

er
en

ce
:

P
as

si
ve

 E
ar

th
 P

re
ss

ur
e 

of
 C

oh
es

si
ve

 S
oi

ls
 in

 C
on

ta
ct

 w
ith

 S
m

oo
th

 V
er

tic
al

 S
ur

fa
ce

, "
S

oi
l M

ec
ha

ni
cs

 in
 E

ng
in

ee
rin

g 
P

ra
ct

ic
e"

, 
K

ar
l T

er
za

gh
i a

nd
 R

al
ph

 B
.P

ec
k,

 2
nd

 E
di

tio
n,

 J
oh

n 
W

ile
y 

&
 S

on
s,

 N
ew

 Y
or

k,
 1

96
7

0.
04

0
0.

03
0

0.
02

0
N

A
V

FA
C

-
D

E
S

IG
N

M
A

N
U

A
L

7.
02

,"
Fo

un
da

tio
ns

&
E

ar
th

S
tru

ct
ur

es
,"

R
ev

al
id

at
ed

by
C

ha
ng

e
S

ep
te

m
be

r
1,

19
86

,
S

ec
tio

n 
2,

 F
ig

ur
e 

1,
 P

ag
e 

7.
2-

60
.

0.
00

6

H

0.
00

2
0.

00
4

2.
04

, 1
7.

27
5,

 1
7.

27

02468101214161820

0
1

2
3

4
5

6

La
te

ra
l D

is
pl

ac
em

en
t (

in
ch

es
)

Passive Force per horizontal foot of Pile Cap (kip/ft)

N
:\P

ro
je

ct
s\

_A
V

\I4
00

\I-
43

6 
G

ar
de

n 
G

ro
ve

 F
re

ew
ay

 (S
R

-2
2)

\R
ep

or
ts

\F
R

\I-
43

6 
FR

 R
ou

te
 2

2_
40

5 
S

ep
ar

at
io

n\
FI

N
A

L 
R

ep
or

t\p
as

si
ve

 p
ile

 c
ap

 C
la

y 
1.

0 
ks

f_
B

en
t 3

 re
vi

se
d.

xl
s

FI
G

U
R

E 
10

B
PA

SS
IV

E 
R

ES
IS

TA
N

C
E 

O
F 

PI
LE

 C
A

P 
- B

EN
T 

3
A

G
A

IN
ST

 N
A

TI
VE

 S
TI

FF
 C

LA
Y



G
D

C
 P

ro
je

ct
 N

o.
 I-

43
6

Bo
ls

a 
C

hi
ca

 R
oa

d 
O

C
 / 

SR
-2

2
O

ra
ng

e 
C

ou
nt

y,
 C

al
ifo

rn
ia

E
X

P
A

N
S

IV
E

 S
O

IL
 E

X
C

L
U

S
IO

N
 Z

O
N

E

F
ig

u
re

 1
1

S
40

5-
E

22
 C

on
ne

ct
or

 S
ep

ar
at

io
n

S
ea

l B
ea

ch
, C

A



PLATES



PL
A

TE
1



PL
A

TE
2



PL
A

TE
3



PL
A

TE
4



PL
A

TE
5



PL
A

TE
6



APPENDIX A 
                           FIELD INVESTIGATION



N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Appendices\Appendix A\Route 22_405 Separation Appendix 
A.doc 

APPENDIX A 
FIELD INVESTIGATION 

A.1 Introduction 

The subsurface conditions at the subject bridge were investigated by Group Delta 
Consultants, Inc. (GDC) by performing four (4) soil borings and seven (7) Cone 
Penetration Tests (CPTs) during the period of March 27th to April 24th, 2008.  The 
borings were performed to depths of 61.5 feet to 121.5 feet below ground surface 
(bgs) and the CPTs were performed to depths of 61 feet to 150.3 feet bgs.  The CPT 
and boring locations were selected such that representative profiles of the site 
subsurface conditions could be developed at the subject overcrossing location.  
Locations of the borings and CPTs are presented in Figure 3A & 3B of the main 
report. The subsurface exploration program including location and depth of borings 
and CPTs is summarized in Table A-1 of this appendix. 

The borings and CPTs were performed from the freeway lanes and shoulders of SR-
22 and I-405 within the Caltrans Right-of-Way (ROW).  Prior to beginning the 
exploration program, access/drilling permits were obtained from Caltrans and other 
jurisdictional agencies as needed.  Subsurface utility maps were reviewed prior to 
picking potential locations for subsurface investigations.  Underground Service Alert 
(USA) was notified of the impending exploration activities and each exploration 
location was cleared for underground utilities.  Approved traffic control plans were 
implemented during field activities.  Subsurface explorations from the freeway lanes 
were performed at night. 

The exploration methods are described in the following sections.  Boring and CPT 
logs from the current exploration program are presented in Figures A-2a through A-
5e and A-6a through A-12c, respectively.

A.2 Soil Drilling and Sampling 

A total of four (4) soil borings (R-08-004, R-08-011, R-08-012, and R-08-017) were 
drilled and sampled at the subject bridge using rotary wash method during this 
project.  The borings were advanced to depths ranging from 61.5 to 121.5 feet bgs 
using a truck-mounted Mayhew 1000 drill rig and a 4.875-inch drill bit in 
conjunction with bentonite slurry.

C & L Drilling, Inc. of La Habra, California drilled and sampled borings as 
subcontractor to GDC.  All borings were performed under the continuous technical 
supervision of a GDC field engineer, who visually inspected the soil samples, 
maintained detailed logs of the borings, and visually classified the soils in 
accordance with the Unified Soil Classification System (USCS).  All soils were 
assigned a group name and group symbol, as described in Caltrans’ “Soil and Rock 
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Logging Classification Manual”.  A key for soil classification and boring log legend 
are presented in Figures A-1a and A-1b, respectively.  The boring logs are presented 
in Figures A-2a and A-5e. 

Drive samples were generally collected from the borings at a typical interval of 5 to 
10 feet.  The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining.  The soil recovered from the SPT sampling was sealed in plastic bags to 
retain the natural moisture content.  The California sampler is a 3-inch outside 
diameter split barrel sampler lined with a 2.42-inch inside diameter metal rings. 
Compared to the SPT, the California sampler provides relatively undisturbed 
samples.  California samples were removed from the sampler, retained in the metal 
rings and placed in sealed plastic canisters to prevent loss of moisture.

At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either a downhole hammer.  SPT blow counts are often used as an 
index of the relative density and resistance of the sampled materials.  The number of 
blows to drive the sampler each 6-inch increment into the soil was recorded on the 
boring logs and it was used to estimate relative soil density or consistency.  For 
purposes of estimating relative densities or consistency, California drive sampler 
blow counts can be approximately converted to equivalent SPT blow counts by 
multiplying the field blow counts by a factor of 0.67 to correct for larger sampler 
end-area if driven with a 140-lb/30-in hammer.  Drive sample blow counts and 
corresponding density/consistency classifications are presented on the boring logs.  
At the completion of drilling, groundwater was measured.

The borings were abandoned by backfilling the borehole with cement grout mix as 
needed to the ground surface.  In paved areas, the upper 0.75 ft of the borehole was 
filled with asphalt patch as necessary. 

Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California for hazardous waste testing.  Laboratory tests included California 
Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics (EPA Method 
8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The drums were then 
transported to an appropriate disposal area by Environmental Recovery Services, 
Inc. of Gardena, California based on the test results. 



Route 22/405 Separation Foundation Report  
SR-22 West County HOV Connectors Segment Page A-3 
GDC Project No. I-436

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Appendices\Route 22_405 Separation Appendix A.doc  

Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing.  The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 

A.3 Cone Penetration Tests 

A total of seven (7) CPT soundings (CPT-08-006, CPT-08-008, CPT-08-013, CPT-
08-014, CPT-08-014b, CPT-08-016, and CPT-08-018) were performed at the 
subject bridge to depths ranging from 61 feet to 150.3 feet bgs.  Kehoe Testing and 
Engineering, Inc. of Long Beach, California performed the CPT soundings as a 
subcontractor to GDC. 

The CPT soundings were conducted in general accordance with the ASTM D3441 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig.  The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U).  These measured values are then used to estimate 
the type and engineering properties of soils being penetrated using relationships 
between qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in this appendix on Figures A-6a through A-12c.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe are 
in our files.

At the completion of each sounding groundwater was measured using a well 
sounder and the CPT probe holes were abandoned by backfilling bentonite into the 
hole to within 0.75 feet of the ground surface.  The remaining 0.75 feet of the hole 
was filled with either asphalt patch or quickset cement patch as needed. 
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A.4 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table A-1    Summary of Field Explorations 

List of Figures  

Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2a to A-5e    Boring Logs  
Figures A-6a to A-12c  Cone Penetration Test Results 



TABLE A-1:

SUMMARY OF TEST EXPLORATIONS

SR-22 WEST ORANGE COUNTY CONNECTORS PROJECT

Exploration No.

Approximate
Exploration

Station and 

Offset (ft) 
1

Date
Performed

Exploration

Type
Exploration

Elevation (ft) 
2

Total

Depth

(ft)

Plan

Figure
No.

Appendix

Figure No.

Depth to 

Groundwater

(ft)

Groundwater

Elevation (ft)
Notes

R-08-004
1325+03

165L
4/24/2008

Rotary Wash 
Boring

31.21 61.5 L-7 A-2 NA NA

CPT-08-006
1321+35

243 L
3/31/2008 CPT 42.13 150.3 L-6 A-6

Hole obstructed 
at 20' (dry)

NA GW is below Elev. 22 feet

CPT-08-008
1319+18

200 L
4/1/2008 CPT 48.39 150.2 L-6 A-7

Hole obstructed 
at 34' (dry)

NA GW is below Elev. 15 feet

R-08-011
1316+25

20 L
4/15/2008 R 29.54 121.5 L-6 A-3 NA NA -

R-08-012
1315+94

196 L
4/11/2008

Rotary Wash 
Boring

24.10 101.5 L-6 A-4 9 15.1 -

CPT-08-013
1314+50

71 L
4/15/2008 CPT 30.22 130.3 L-6 A-8

Hole obstructed 
at 16' (dry)

NA GW is below Elev. 12.5 feet

CPT-08-014
1314+34

142 L
3/27/2008 CPT 27.93 61.0 L-6 A-9

Hole obstructed 
at 10' (dry)

NA
Inclination Refusal at 61 ft

bgs
GW is below Elev. 18.5 feet

CPT-08-014B
1314+25

145 L
3/27/2008 CPT 27.94 79.9 L-6 A-10

Hole obstructed 
at 7' (dry)

NA
Inclination Refusal at 80 ft 

bgs
GW is below Elev. 21.5 feet

CPT-08-016
1312+20

146 L
4/15/2008 CPT 30.72 130.3 L-6 A-11

Hole obstructed 
at 15' (dry)

NA GW is below Elev. 15 feet

R-08-017
1310+93

76 L
4/1/2008

Rotary Wash 
Boring

52.50 101.5 L-6 A-5 NM NM -

CPT-08-018
"W Line" 2306+56 

83L
4/24/2008 CPT 43.59 80.1 L-3 A-12

Hole obstructed 
at 24' (dry)

NA GW is below Elev. 19.5 feet

Notes:

2. Elevations based on survey conducted in January 2009
1. Stationing relative to SR-22 "H" line. Right and left offsets defined by looking along SR-22 centerline in direction of increasing station.

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Route 22_405 Separation\Appendices\Appendix A\Separation Table A1 Summary of Explorations (updated with survey data).xls



KEY FOR SOIL CLASSIFICATION

GROUP
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines
GP Poorly-graded gravel, gravel with sand, little or no fines
GM Silty gravel, silty gravel with sand, silty or non-plastic fines
GC Clayey gravel, clayey gravel with sand, clayey or plastic fines
SW Well-graded sand, sand with gravel, little or no fines
SP Poorly-graded sand, sand with gravel, little or no fines
SM Silty sand, silty sand with gravel, silty or non-plastic fines
SC Clayey sand, clayey sand with gravel, clayey or plastic fines
ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity
CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay
OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)
MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity
CH Inorganic clay of high plasticity, Fat Clay
OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)
PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart
          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).

Blowcount
SPT1

(CAL)2
Consistency

Blowcount3

SPT1

(CAL)2
Consistency

Undrained
Shear

Strength3, Su

(ksf)
<2

(<3) Very Soft < 0.25
0-4

(0-6) Very Loose 2-4
(3-6) Soft 0.25 -0.50

5-10
(7-15) Loose 5-8

(7-12) Firm 0.50 - 1.0
11-30

(16-45) Med. Dense 9-15
(13-22) Stiff 1.0 - 2.0

31-50
(46-75) Dense 16-30

(23-45) Very Stiff 2.0 - 4.0
>50

(>75) Very Dense >30
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter
 D30= 30% of the soil is finer than this diameter
 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 
SW Cu>6 and Cc between 1 and 3
GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 
pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT SAND GRAVEL COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch
MOIST- Damp but no visible water
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)
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GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4.5+

10
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23
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20

Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7
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7
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2
2
4

4
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Asphalt Concrete (AC)
Aggregate Base (AB)

Clayey Sand (SC)
medium dense, moist, olive brown, fine grained, with
some silt

Sandy Lean Clay (CL)
firm, wet, olive brown, fine grained, scattered few fine
gravel, rolls very good thread

stiff, olive gray, with gravelly lense at 20' to 20.3'
containing sunrounded to angular black and gray with
orange limonite stained granite pieces 1/4" to 3/4"
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Lean Clay (CL)
stiff, wet, olive brown, fine grained, with few fine gravel

Sandy Silt (ML)
stiff to very stiff, moist, gray, single black and white
granodiorite cobble 2.5", with some clay and
decomposed organic fibers

with fine angular gravel in thin lense at 35', little to no
clay

Silty Clay with Sand (CL)
hard, moist, gray, rolls very poor thread, with some
gravel in lense at 40'

Clayey Silt (ML)
hard, moist, gray, no gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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31:16

3.5

3.5
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24
36

26
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50/4"

27
28

50/5"

Clayey Silt (ML)
hard, moist, gray, no gravel
Silt (ML)
very dense, moist, gray, trace to no clay

Well Graded Sand with Silt (SW-SM)
very dense, wet, gray-red-black-brown, fine to medium
grained

Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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45

29

11
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Lean Clay (CL)
very stiff to hard, moist, light brown gray, scattered fine
grains
Clayey Sand (SC)
very dense, dry-moist, light brown-gray-orange, fine
grained

Silty Sand (SM)
very dense, moist, gray, fine grains barely visible, trace
to no clay

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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40
50/4"

Silty Clay (CL)
hard, moist, gray, some fine grains, rolls poor thread

Silty Sand (SM)
very dense, moist, gray, fine grained

Boring terminated at 121.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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1
1
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2
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3

4" Asphalt Concrete (AC)
8" Aggregate Base (AB)

Lean Clay with Sand (CL)
stiff to very stiff, moist-wet, dark brown, fine to medium
grained, tiny flecks of mica

Lean Clay (CL)
firm, wet, dark brown

Sandy Lean Clay (CL)
stiff to very stiff, wet, fine to medium grained, tiny flecks
of mica

with some fine gravel

Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Lean Clay with Sand (CL)
very stiff, wet, dark brown, with fine gravel

Lean Clay (CL)
stiff to very stiff, wet, dark brown, with some silt

Silty Clay (CL)
very stiff, wet, olive brown, fine grained

Sandy Silt (ML)
hard/dense, wet, dark brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Clay (CL)
very stiff, wet, olive gray, with scattered coarse grains

color changes to yellow-gray, with some pieces of
siltstone

Sandy Lean Clay (CL)
very stiff, wet, gray

with some white clay and some small pieces of
claystone gravel

color changes to white-gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Sandy Clay (CL)
hard, wet, dark brown-gray, fine grained, with up to 2"
thick lenses of clay and silt

no recovery (no sand catcher in sampler)

Clayey Silt/Silty Clay with Sand (ML/CL)
hard, wet, gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
very dense, wet, dark gray, fine grained

Boring termination at 101.5 feet below ground surface
(bgs).
Groundwater encountered at 9.0 feet bgs.
Borehole backfilled with cement/bentonite grout mix and
patched with asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7" Asphalt Concrete (AC)
3" Aggregate Base (AB)

[FILL]
Lean Clay with Sand/Clayey Sand (CL/SC)
very stiff/medium dense, dry, light brown, fine to medium
grained

Lean Clay with Sand (CL)
very stiff, moist, dark brown with orange mottling,
scattered fine grains

Sandy Lean Clay (CL)
stiff to very stiff, light brown, fine to medium grained

Lean Clay with Sand (CL)
hard, moist, gray brown, fine grained
19' - 19.5'   Drill chatter

at 21' Drill chatter and broken asphalt in cuttings, old
asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay (CL)
hard, moist, gray, fine grained with scattered coarse
grains and few 1/2" claystone gravel
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R4
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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7

Sandy Lean Clay (CL)
hard, moist, gray, scattered coarse grains and few 1/2"
claystone gravel

very stiff to hard, with scattered fine grains and few 1/4"
gravel of dark purple-gray slate
Torvane = 8.0 tsf

Sandy Silt (ML)
medium dense, moist, olive brown, scattered coarse
grains and few 3/4" pieces of slate, non-plastic

Lean Clay (CL)
stiff to very stiff, moist, gray-brown, few fine grains and
scattered pea-sized slate gravel

no gravel

Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silt (ML)
medium dense/very stiff, moist, gray brown, scattered
fine and coarse grains, little clay, slight plasticity
Lean Clay with Sand (CL)
very stiff, moist-wet, gray-brown, scattered fine grains
and pea-sized gray claystone gravel

becomes gray, no gravel

Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
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Silt (ML)
very dense, moist-dry, gray, few fine grains, with trace of
clay, non-plastic
76' - 78' drillstem bounce on rock

Silty Sand (SM)
very dense, moist, olive gray, fine grained, no gravel

Well Graded Sand (SW)
very dense, wet, gray-black-white, fine to coarse
grained, with scattered granite gravel up to pea-size, no
clay

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
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OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
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1.56
9
17

Lean Clay (CL)
stiff to very stiff, dry, red-gray-light brown, scattered fine
grains
Boring termination at 101.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-017

32 Mauchly, Suite B

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

-50

-55

-60

-65

-70

BORING

GROUP DELTA CONSULTANTS, INC.

101.5 52.50 N/A / na

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY

5  of  5

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY

G
D

C
_L

O
G

_B
O

R
IN

G
_1

A 
 I-

43
6 

R
O

U
TE

 2
2_

40
5 

SE
PA

R
AT

IO
N

 B
O

R
IN

G
 L

O
G

S.
G

P
J 

 G
D

C
LO

G
.G

D
T 

 0
2/

12
/0

9



Figure A-6a
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Figure A-11d
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APPENDIX B 
LABORATORY TESTING 

B.1 General 

The laboratory testing was performed using American Society for Testing and 
Materials (ASTM) and Caltrans Test Methods (CTM).   

Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  These samples were then transported to the 
laboratory for examination and testing. Tests were performed on selected samples 
as an aid in classifying the soils and to evaluate their physical properties and 
engineering characteristics.  This investigation included determination of Moisture 
Content and Dry Unit Weight, Atterberg Limits, Grain Size Distribution and Percent 
Passing No. 200 Sieve, Direct Shear, Consolidation, Soil Corrosivity, and R-Value. A 
summary of laboratory test results are included in Table B-1.  Brief descriptions of 
the laboratory testing program and test results are presented below.

B.2 Soil Classification 

The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and       
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The USCS soil classifications are presented on key for 
soil classification and on the boring logs in Figures A-1a to A-5e of Appendix A, and 
are summarized in Table B-1. 

B.3 Moisture Content and Dry Unit Weight 

The field moisture and dry unit weight of each relatively undisturbed sample were 
determined in general accordance with ASTM D2216.  The samples were trimmed 
to obtain volume and wet weight and then were dried in accordance with ASTM 
D2216. After drying, the weight of each sample was measured, and moisture 
content and dry density were calculated.  The moisture content of selected SPT 
samples was also determined.  Results of these tests are presented in Table B-1 and 
on the boring logs in Figures A-2a to A-5e of Appendix A.

B.4 Atterberg Limits 

Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a to A-5e of Appendix A and in 
Table B-1 and Figures B-1a to B-1b of this Appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 

Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through 
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided in Figure B-2 and Table B-1 of this 
appendix.  The relative proportion (or percentage) by dry weight of fines (finer than 
No. 200 sieve) determined from grain size analyses is provided on the boring logs in 
Figures A-2a through A-5e of Appendix A.  

B.6 Direct Shear Test 

To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on selected in situ samples in accordance with ASTM D3080. 
After the initial weight and volume measurements were made, the sample was 
placed in the shear machine, and a selected normal load was applied. The sample 
was submerged, allowed to consolidate, and then was sheared to failure. Shear 
stress and sample deformations were monitored throughout the test. The process 
was repeated under additional normal loads for selected samples. The test results 
are presented in Tables B-2a and B-2b and Figures B-3a to B-3b of this appendix. 

B.7 Soil Corrosivity 

Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil minimum resistivity 
and pH (Caltrans method 643), water-soluble chlorides (Caltrans Test method 422), 
and water-soluble sulfates (Caltrans Test Method 417).  The test results are 
summarized in Table B-3.

B.8 Consolidation Test 

One-dimensional consolidation tests were performed on selected undisturbed 
samples in accordance with ASTM D2435.  The test was performed on 1.0-inch 
high, 2.42-inch diameter sample.  After trimming the ends, the sample was placed 
in the consolidometer and initial reading was recorded.  The sample was saturated 
under loading; and thereafter, the sample was incrementally loaded. The results of 
the consolidation test are graphically shown in Figures B-4a to B-4b and 
consolidation parameters are summarized in Table B-4 of this appendix. 
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B.9 R-Value 

A Resistance or R-Value test was performed on selected bulk samples of the 
subgrade soils encountered under proposed pavement locations. The test was 
conducted in general accordance with CTM 301.  The test results are presented in 
Figure B-5. 

B.10 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table B-1  Summary of Index Test Results 
Table B-2a  Summary of Single Point Direct Shear Test Results 
Table B-2b  Summary of Direct Shear Test Results 
Table B-3  Summary of Corrosion Test Results 
Table B-4   Summary of Consolidation Test Results  

List of Figures  

Figure B-1a, b Atterberg Limits Test Results  
Figure B-2  Grain Size Distribution Test Results 
Figure B-3a, b Direct Shear Test Results 
Figure B-4a, b Consolidation Test Results 
Figure B-5   R-Value Test Results 
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08

R-08-011 S-1 5.0 6.5 1.5 2.0 19 33 19 14 0.00

R-08-011 R-4 21.0 21.5 6.4 6.6 24 34 16 18 0.44
R-08-011 R-12 71.0 71.5 21.7 21.8 17 31 15 16 0.13
R-08-012 R-1 6.0 6.5 1.8 2.0 28 47 20 27 0.30
R-08-012 R-5 26.0 26.5 7.9 8.1 29 33 21 12 0.67
R-08-012 R-9 46.0 46.5 14.0 14.2 26 26 23 3 1.00

Figure No. : B-1a

Depth

Date :
(ASTM D-4318 / CT-204 / T-89)

05/28/08

ATTERBERG LIMITSI-436

SR-22 - West County Connectors Segment

Project No. :

Remarks :

Dark Brown Lean Clay with Sand (CL)

PLASTICITY CHART

Dark Brown Lean Clay with Sand (CL)

Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)

Dark Brown Sandy Lean Clay (CL)
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI
No. No.

R-08-017 R-2 11.0 11.5 3.4 3.5 32 35 21 14 0.79

R-08-017 S-3 15.0 16.5 4.6 5.0 27 34 20 14 0.50

R-08-017 R-8 41.0 41.5 12.5 12.7 28 39 20 19 0.42

Figure No. : B-1b

Remarks :

Gray Brown Lean Clay (CL)
Light Brown Sandy Lean Clay (CL)

Dark Brown Lean Clay with Sand (CL)

PLASTICITY CHART

DescriptionSymbol
(%)

LIDepth
(ft) (m)

Date :
(ASTM D-4318 / CT-204 / T-89)

05/28/08

ATTERBERG LIMITSI-436

SR-22 - West County Connectors Segment
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure No. B-3a

Sandy Lean Clay
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-017              Undisturbed      Clayey Silt                      92.4                                25.8
 @ 10'-11.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017
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                                                              C =  750 psf                                        C = 350 psf
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DIRECT SHEAR TEST - ASTM D-3080

Figure No. B-3b

Lean Clay with Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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Figure No. B-4a

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-017 Depth: 40' - 41.5'  Date 05-13-08
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Figure No. B-5
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APPENDIX D
CALTRANS FOUNDATION REVIEW – SEISMIC DESIGN CRITERIA 



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: December 11, 2007 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 22 

FAX: (916) 227- 9765 
District County Route Post Mile 

MEMO BY: Group Delta Consultants DATED:
11/14/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071630 55-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum you forwarded with the subject titled “Seismic Design 
Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector OC Replacement, New SR-22/I-
405 HOV Connector)”, dated November 14, 2007, prepared by Group Delta Consultants. 

1. The design ARS for all structures located within the identified limits of the project should be developed based 
on a design PBA of 0.5g and Maximum Credible Earthquake (MCE) magnitude of 7.0 associated with the 
Newport-Inglewood fault. This is because, except at very low periods, spectral accelerations for this ARS 
should be higher than those for the ARS corresponding to a PBA=0.6g and MCE magnitude of 6.0 associated 
with the Los Alamitos fault.  The design ARS shall include modifications due to near-fault effects as specified 
in the Caltrans Seismic Design Criteria (SDC). 

2. The Table 2 in the report should also include estimated median Peak Ground Acceleration (PGA) using 
Sadigh et al (1997) attenuation relationships.  Geotechnical analysis such as liquefaction may need to be 
performed for more than one fault or combination of PGA and MCE magnitude to determine the controlling 
case.

3. The “Rated Magnitude” in Table 1 should be replaced with “Maximum Credible Earthquake or MCE 
Magnitude”.  The MCE magnitude for the Puente Hills Blind Thrust fault should be 7.25.  

4. When available, only the “EQFAULT Fault to Site Distance (km)” in Table 2, which in fact is the closest 
distance to the fault rupture surface, should be used when using Sadigh et al (1997) attenuation relationships.

5. Due to the limited scope of the memo, the title should be changed from “Seismic Design Criteria for Bridges 
“, to “Design Ground Motion Criteria for Bridges”. 

6. “Caltrans seismology department” should be replaced with “Caltrans Geotechnical Services”. 

Reviewed By: Mohammed  Islam, Ph.D., G.E., Senior Transportation Engineer/Seismic Specialist

Tel. 916-983-3328  Geotechnical Design South-1 

x



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: January 11, 2008 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 405 

FAX: (916) 227- 8683 
District County Route Post Mile 

MEMO BY: Group Delta Consultants 
(GDC)

DATED:
12/19/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071631 405-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum with the subject title “Seismic Memorandum No. 2 – 
ARS Curves for Bridges Design Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector 
OC Replacement, New SR-22/I-405 HOV Connector), to be used in conjunction with our memorandum dated 11-14-
07 previous submitted addressing PBA. 

1. The report presents two ARS curves in Figure 2. It does not identify the recommended ARS curve. 
Furthermore, any recommended ARS curve at this time should be identified as preliminary.  

2. The suggested design PBA of 0.6g in the memorandum dated 11-14-07 was based on a MCE magnitude M= 
6.0.  However, the modified ARS curves for PBA=0.6g presented in the subject memorandum for PBA=0.6g 
were developed based on the standard SDC curve for M=6.5 0.25.   There are no standard SDC curves for 
M=6.0

3. A modified Type E ARS curve for PBA=0.5g and M=7.0 should be recommended as the preliminary design 
ARS curve for this project. 

4. If, after completion of the geotechnical exploration, the soil profile at the site is categorized as Type F due to 
liquefaction, two different ARS curves, one without liquefaction and the other considering liquefaction should 
be recommended for structure design.  Soil or foundation design parameters used in the structural analysis 
should correspond to the conditions appropriate for the ARS under consideration. 

5. Please see our “Foundation Review” document, dated December 11, 2007 for comments on the GDC 
memorandum dated 11-14-2007. 

Reviewed By:         Mohammed  Islam, Ph.D., G.E.,  
                               Senior Transportation Engineer/Seismic Specialist 

Geotechnical Design South-1 
                5900 Folsom Blvd 
                Sacramento, CA 95630

Tel. 916-983-3328; email: mislam@dot.ca.gov  

x
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APPENDIX F 
CALTRANS COMMENTS AND RESPONSES 



April 9, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments dated March 26, 2009
(2nd Submittal) 
Foundation Report 

  S405-E22 Connector Separation (Replace) 
BRIDGE NO. 55-1101F 
12-ORA-22,405-PM 20.75, CU 12235, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 21, 2008 (revised February 17, 2009) 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Is LRFD Design Guidelines 4th Edition, dated 2007 used for design? If not, 
explain.

Yes, geotechnical design is in general accordance.  Please refer to the General 
Notes and Index to Plans for design criteria for structures (more detail in response 
to Bolsa Chica Road OC). 

2. LOTB must have the name of Caltrans OSFP liaison engineer …………… .   

The requested change has been made in the revised logs.  The space will be left 
blank for Caltrans to insert electronic signature. 

3. LOTBs must have the subsurface conditions Profile and the Plan both 
included on the same sheet. (Refer to …………..).  

The requested change has been made in the revised logs. 

4. Include in Tabular form in the Appendix, a summary of laboratory test 
results …………………………..

The requested summary is provided in Table B-1 through B-4 in Appendix B.
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5. Table 1 summarizes the recommended design properties.  Explain in 
section 3.3.3 of the subject submittal, how strength parameters (both drained 
and undrained) and internal friction angle were evaluated.  

Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Undrained shear strengths were obtained 
from the interpreted CPT data which uses Su  =  Qc / Nk  in which: 

Su = undrained shear strength, ksf 
Qc =  cone tip resistance, tsf, and 
Nk  =  15. 

Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  Discussion has been added to Section 
3.3.3.

6. Are the consolidation coefficients found based on Consolidation tests 
(direct method) or by correlation (indirect method)? Explain. 

Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.

7. Explain why no Triaxial tests were performed to assess the strength of the 
soils.  Please refer to 2007 LRFD Design specification Guidelines, Section 
10.4.6.2.2.

The local Southern California practice is to use pocket penetrometer and 
interpreted CPT data for undrained shear strength.  A conservative interpretation of 
the CPT interpreted undrained shear strength is used in the design.  Where very 
soft cohesive soils are present, such as Bay Mud, triaxial tests or vane shear tests 
may be warranted. However, in our 20 years of experience on Caltrans projects and 
38 years experience using CPT data on local generally medium stiff to stiff 
cohesive soils, no triaxial tests have conventionally been performed.   

8. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 

Method 2 refers to triggering analysis based on CPT data and settlement 
calculations based on equivalent SPT blow count.  Method 1 refers to triggering 
analysis and settlement calculations based on equivalent SPT values.
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9. Are there any facilities nearby the pile driving activities and if so what is 
impact of the pile driving vibration on these facilities, both airborne and in 
ground? Explain. 

The closest pile driving operations are 365 ft from Abutment of the new bridge to 
the housing north of the site.  Based on experience (Theissen and Wood, 1982), at 
a distance of 365 ft, no significant vibration or damage from pile driving is 
anticipated.  Charts are included in Attachment 2.  Noise will be an issue; however, 
existing soundwalls are present and will mitigate the sound effects to some extent. 

10. How the nominal resistance was arrived at? 

Factored loads were provided by the Structural Engineer and nominal resistance 
was obtained by dividing the sum of factored loads by resistance factor.  As per 
Caltrans requirements, a resistance factor of 0.7 was used for strength limit state 
and 1.0 was used for extreme limit state. 

Nominal Resistance = Sum of the Factored Loads / Resistance factor 

11. Explain how you are planning to drive the concrete piles through the 
extremely high blow count material, if piles do not punch through these very 
dense layers? Elaborate. 

It is true that there are zones of high blow count above the specified pile tips.  
However, CPT data show the sand layers near the tip may be quite erratic and 
variable and may or may not be present under the entire foundation.  An indicator 
pile program is proposed and pile lengths will be adjusted, if refusal is obtained at 
shorter penetrations. 

12. It is not clear to the reviewer how the settlement was calculated for the 
piles? Provide calculation and elaborate. 

Vesic’ (1977) states that “Modern research on pile behavior has established that full 
mobilization of skin resistance requires a relative displacement between the pile 
shaft and surrounding soil of  0.25 to 0.4 inches (6 to 10 mm).”  Based on this, we 
conservatively assumed a value of 0.4 inch for mobilization of ultimate frictional 
capacity. The pile load vs deflection curve for deflections less than 0.4 inches is 
generally a straight line.  Based on the average pile load for dead plus 50% live 
load, we calculated the movement required for supporting the pile load by linear 
interpolation as: 
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Settlement (inches) = Average pile load *0.4  / Ultimate frictional capacity

Once the settlement under a single pile was estimated, we obtained a group factor 
using the formula by Vesic’ (1977) as follows: 

Equivalent Group Width = B = (length x width)1/2

Group Factor = (B/b) 1/2

In which B = equivalent group width and b = pile width. 

The appropriate calculations are shown in Attachment E-7 (See Figure 1). 

13. Is live load used for pile settlement calculation? If so, explain.  Note 
that LRFD guidelines do not include live load for assessment of consolidation 
settlement. 

We used dead plus 50% live load which are typically used for settlement 
calculations.  In accordance with LRFD guidelines (which does not use live load), 
settlement will actually be slightly smaller and thus more conservative.   

14. LPILE graphic representation does not correspond to the specified pile 
tip elevation and hence pile depth depicted in Table 3D.  Explain and 
reconcile.

Pile lengths for Abutments 1 and 4 for 14-in. square pre-cast pre-stressed piles are 
65 to 68 feet, and analyses used a pile length of 63 to 68 feet.  A critical length 
analysis (pile length versus top deflection in LPILE) indicates that there is no effect 
of pile length on deflection beyond a length of about 20 feet (See Figure 2).  
Therefore for piles longer than about 20 feet, there is no effect on the lateral 
capacity of the pile.

Pile lengths for Bents 2 and 3 for 48-in. diameter pipe piles are about 100 feet.  A 
review of the lateral deflection, shear force, and bending moment vs depth plots 
(see Appendix E-5), indicate that pile length of 98 ft was used for the analysis.   A 
critical length analysis for these piles indicates that there is no effect of pile length 
on deflection beyond a length of about 50 feet (See Figure 3).  Therefore for piles 
longer than about 50 feet, there is no effect on lateral capacity of the pile.   

15. Foundation recommendations for abutment piles Tables 3C and 3E 
show only the design tip elevations for compression for Abutments 1 and 4 
and is missing the design tip elevations for settlement and lateral load.  
Calculate the later and revise tables accordingly. 
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In Table 3C, it is stated as per Caltrans Design Memo, the design tip elevation for 
lateral is typically provided by the Structural Designer (see Note 4 on Table 3C).  
For abutment piles, based on the data shown in Figure 2, a pile length of 1.25 
times the critical length or about 25 ft is appropriate for lateral load (design pile tip 
elevation of El. -1 ft for Abut 1 and El. -9 ft for Abut. 4.   For settlement, the 
specified design tip provides as settlement of less than 1 inch as per note 1.   A 
revised Table 3C is included.  

16. Explain how design tips were calculated for lateral load and elaborate 
on the apparent inconsistencies between design pile tip elevations and actual 
calculations.

See response to questions 14 and 15. 

17. It is not clear how the design pile tip elevations were calculated for 
tension for extreme events for the bent piles? Provide calculations and 
elaborate.

Design tip elevations for tension were calculated using outside friction plots for 
pipe piles and assuming that the friction in uplift is 2/3rd of the downward friction.  
Calculations and plots are provided in the calculation package. 

18. How the values of group efficiencies for lateral pile capacity arrived at? 

Reasonable values of average group p-multiplier (0.5) were selected from Caltrans 
Research Report GRG, Vol. 1, No. 6 and used for evaluating deflections for both 
transverse and longitudinal loading.   The p-multiplier was taken as 0.75 for the 
leading row of piles to determine maximum bending moment in the group. 

19. Explain why the group efficiency for both transverse and longitudinal 
loading was not incorporated in the calculation and /or text of the subject 
report?

See Response to Item 18.  

20. Calculate the lateral load from the bridge foundation on the RCB due 
to extreme event, show the calculations. 

Ultimate passive pressure on the sides of the pile cap was estimated using Rankine 
theory, and movement required for full passive was estimated using NAVFAC DM7. 
The piles caps are designed for maximum 1 inch movement.  Passive pressure on 
the pile cap at 1 inch movement is 1.5 ksf.  Maximum soil reaction on the sides of 
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leading row piles at 1 inch top deflection from LPILE analysis is about 2.1 ksf.  If 
the RCB is designed in accordance with Bridge Design Practice Section 6, Part 2A 
(December 1992), it will be designed for a lateral equivalent fluid pressure of 140 
pcf.  We recommended designing for 15 feet of cover, in which case design lateral 
pressure at top and bottom of RCB are about 2.1 and 3.5 ksf, respectively.  This is 
adequate to accommodate the soil pressures exerted by the piles and pile cap 
under extreme event loading.  It should be noted there is an existing footing 
immediately adjacent to the box, which will be removed.  Calculations and 
supporting data are provided in Attachment 3.

21. What the construction concerns and issues related to water quality 
during dewatering? Elaborate. 

GDC prepared a Site Investigation report, which included testing of groundwater.  
A total of seven water samples were collected along the freeway. The water 
samples were analyzed for petroleum hydrocarbons – EPA Method 8015 (gas and 
diesel) and for volatile organic compounds (VOCs) – EPA Method 8260B. No 
petroleum hydrocarbons or VOCs were reported in the water samples analyzed 
except for the water at G405-04 that is located near the southbound on-ramp from 
Valley View to I-405. At this location diesel range concentration of 0.545 mg/L was 
reported in the water. This low level impact appears to be limited to this location 
and may relate to a localized condition near the on-ramp. The groundwater tested 
in the S405-E22 Connector Separation vicinity did not contain petroleum 
hydrocarbons or VOCs. 
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The following are attached and completes our response: 

Figure 1 Settlement Calculations (from Attachment E-7) 
Figure 2 Critical Length for Lateral Deflection, Abutment Piles 
Figure 3 Critical Length for Lateral Deflection, Bent Piles  
Figure 4 Revised Table 3C. 
Figure 5 Revised Table 3E 

Attachment 1  Caltrans Comments dated March 31, 2009 
Attachment 2  Vibration from Pile Driving (Theissen & Wood, 1982) 
Attachment 2  Lateral Pressure on Box Culvert 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 



FIGURES





Pile Length (in)

Pi
le

-H
ea

d 
D

ef
le

ct
io

n 
(in

)

0 50 100 150 200 250 300 350 400

0
0.

1
0.

2
0.

3
0.

4
0.

5
0.

6
0.

7
0.

8
0.

9
1

1.
1

1.
2

1.
3

1.
4

1.
5

1.
6

1.
7

1.
8

1.
9

Case 1

FIGURE 2



Pile Length (in)

Pi
le

-H
ea

d 
D

ef
le

ct
io

n 
(in

)

0 100 200 300 400 500 600 700 800

0
0.

5
1

1.
5

2
2.

5
3

3.
5

4
4.

5
5

5.
5

6
6.

5
7

7.
5

8
8.

5
9

Case 1

FIGURE 3



To
ta

l
P

er
m

a-
ne

nt

A
bu

t 1
C

la
ss

 2
00

24
.0

24
.5

11
40

0
10

75
0

15
7

40
0

-4
4.

0 
(a

), 
-1

.0
 (d

)
-4

4
40

0

A
bu

t 4
C

la
ss

 2
00

16
.0

16
.5

11
20

0
10

55
0

14
9

40
0

-4
9.

0 
(a

), 
-9

.0
 (d

)
-4

9
40

0

Ta
bl

e 
3C

. F
ou

nd
at

io
n 

R
ec

om
m

en
da

tio
ns

 fo
r A

bu
tm

en
ts

P
ile

 T
yp

e
C

ut
-o

ff
E

le
va

tio
n

(ft
)

LR
FD

 S
er

vi
ce

-I 
Li

m
it 

S
ta

te
 L

oa
d 

(k
ip

s)
 p

er
 S

up
po

rt

LR
FD

 S
er

vi
ce

-I 
Li

m
it 

S
ta

te
 T

ot
al

 
Lo

ad
 (k

ip
s)

 p
er

 
P

ile
(C

om
pr

es
si

on
)

N
om

in
al

R
es

is
ta

nc
e

(k
ip

s)

B
ot

to
m

 o
f 

Fo
ot

in
g

E
le

va
tio

n
(ft

)

D
es

ig
n 

Ti
p 

E
le

va
tio

ns
 (f

t)

S
pe

ci
fie

d
Ti

p
E

le
va

tio
n

(ft
)

N
om

in
al

D
riv

in
g

R
es

is
ta

nc
e

R
eq

ui
re

d
(k

ip
s)

N
ot

es
:

1.
 D

es
ig

n 
tip

 e
le

va
tio

ns
 a

re
 c

on
tro

lle
d 

by
: a

) c
om

pr
es

si
on

, (
c)

 s
et

tle
m

en
t, 

(d
) l

at
er

al
 lo

ad
, r

es
pe

ct
iv

el
y.

 
S

et
tle

m
en

t f
or

 p
ile

s 
dr

iv
en

 to
 th

e 
no

m
in

al
 c

ap
ac

ity
 is

 le
ss

 th
an

 1
 in

ch
.

2.
 T

he
 s

pe
ci

fie
d 

tip
 e

le
va

tio
n 

sh
al

l n
ot

 b
e 

ra
is

ed
 a

bo
ve

 th
e 

de
si

gn
 ti

p 
el

ev
at

io
ns

 fo
r t

en
si

on
, l

at
er

al
, a

nd
 

to
le

ra
bl

e 
se

ttl
em

en
t.

3.
 T

he
 n

om
in

al
 d

riv
in

g 
re

si
st

an
ce

 re
qu

ire
d 

is
 e

qu
al

 to
 th

e 
no

m
in

al
 re

si
st

an
ce

 n
ee

de
d 

to
 s

up
po

rt 
th

e 
fa

ct
or

ed
 lo

ad
.

4.
 D

es
ig

n 
tip

 e
le

va
tio

n 
fo

r L
at

er
al

 L
oa

d 
is

 ty
pi

ca
lly

 p
ro

vi
de

d 
by

 S
D

.

S
up

po
rt

S4
05

-E
22

 C
on

ne
ct

or
 S

ep
ar

at
io

n 
(R

ep
la

ce
)

N
:\P

ro
je

ct
s\

_A
V

\I4
00

\I-
43

6 
G

ar
de

n 
G

ro
ve

 F
re

ew
ay

 (S
R

-2
2)

\R
ep

or
ts

\F
R

\I-
43

6 
FR

 R
ou

te
 2

2_
40

5 
S

ep
ar

at
io

n\
FI

N
A

L 
R

ep
or

t\M
TD

 3
-1

 P
ile

 T
ab

le
s 

S
40

5-
E

22
 C

on
n 

S
ep

ar
at

io
n 

up
da

te
d 

Fi
na

l.x
ls

F
IG

U
R

E
4



C
om

pr
es

si
on

Te
ns

io
n

A
bu

t 1
C

la
ss

 2
00

, A
lt 

X
40

0
0

-4
4.

0 
(a

), 
-1

.0
 (d

)
-4

4.
0

40
0

B
en

t2
C

IS
S

N
P

S
 4

8 
x 

0.
75

"
18

00
90

0
-8

3.
8(

a)
, -

69
 (b

), 
-4

0 
(d

)
-8

3.
8

18
00

B
en

t 3
C

IS
S

N
P

S
 4

8 
x 

0.
75

"
18

00
90

0
-8

6.
5(

a)
, -

72
 (b

), 
-4

2 
(d

)
-8

6.
5

18
00

A
bu

t 4
C

la
ss

 2
00

, A
lt 

X
40

0
0

-4
9.

0 
(a

), 
-9

.0
 (d

)
-4

9.
0

40
0

N
ot

es
:

1.
 D

es
ig

n 
tip

 e
le

va
tio

ns
 fo

r 
A

bu
tm

en
ts

 a
re

 c
on

tro
lle

d 
by

: (
a)

 C
om

pr
es

si
on

, (
c)

 S
et

tle
m

en
t, 

   
(d

) L
at

er
al

 L
oa

d.
 S

et
tle

m
en

t f
or

 p
ile

s 
dr

iv
en

 to
 th

e 
no

m
in

al
 c

ap
ac

ity
 is

 le
ss

 th
an

 1
 in

ch
.

2.
 D

es
ig

n 
tip

 e
le

va
tio

ns
 fo

r 
B

en
ts

 a
re

 c
on

tro
lle

d 
by

: (
a)

 C
om

pr
es

si
on

, (
b)

 T
en

si
on

, (
c)

   
 S

et
tle

m
en

t, 
(d

) L
at

er
al

 L
oa

d.
  S

et
tle

m
en

t f
or

 p
ile

s 
dr

iv
en

 to
 th

e 
no

m
in

al
 c

ap
ac

ity
 is

 le
ss

 th
an

 1
 in

ch
.

Ta
bl

e 
3E

. P
ile

 D
at

a 
Ta

bl
e

N
om

in
al

 R
es

is
ta

nc
e 

(k
ip

s)
Lo

ca
tio

n
P

ile
 T

yp
e

D
es

ig
n 

Ti
p 

E
le

va
tio

ns
 

(ft
)

S
pe

ci
fie

d 
Ti

p 
E

le
va

tio
n 

(ft
)

N
om

in
al

D
riv

in
g

R
es

is
ta

nc
e

(k
ip

s)

S4
05

-E
22

 C
on

ne
ct

or
 S

ep
ar

at
io

n 
(R

ep
la

ce
)

N
:\P

ro
je

ct
s\

_A
V

\I4
00

\I-
43

6 
G

ar
de

n 
G

ro
ve

 F
re

ew
ay

 (S
R

-2
2)

\R
ep

or
ts

\F
R

\I-
43

6 
FR

 R
ou

te
 2

2_
40

5 
S

ep
ar

at
io

n\
FI

N
A

L 
R

ep
or

t\M
TD

 3
-1

 P
ile

 T
ab

le
s 

S
40

5-
E

22
 C

on
n 

S
ep

ar
at

io
n 

up
da

te
d 

Fi
na

l.x
ls

F
IG

U
R

E
5



ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.75           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc           DATED: February 17, 2009    S405-E22 Connector Sep (Replace) 
    Structure Name 

GENERAL PLAN DATED: February 23, 2009 FDN PLAN DATED: February 23, 2009 12-071621    55-1101F
                      EA Number Bridge Number 

Submittal (Check One): 1st X 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled  
“Foundation Report, S405-E22 Connector Separation, Bridge No. 55-1101F, Orange County, 
California”, prepared by Group Delta Consultants, Inc, dated February 17, 2009 and submitted to 
our office on February 26, 2009. In our review, we made reference to the following: 

“Structure Foundation Report, S405-E22 Connector Separation, Bridge No. 55-1101F, 
Orange County, California”, prepared by Group Delta Consultants, Inc, dated October 21, 
2008.
“Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 16, 
2009.”

We have the following comments: 

1. Is LRFD Design Guidelines 4th edition, dated 2007 used for design? If not, explain. 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Include in tabulated form in the Appendix a summary of the laboratory tests results, tables 

should include Boring number, sample number, depth, soil type, Moisture content, dry 
density, grain size distribution (Gravel Sand, Fine %), Atterberg Limit. A Separate Table 
for the Strength tests, including boring number, sample type, depth, soil type, strength. 
Finally a table for consolidation test results that includes boring number, sample number, 
depth, soil type, t50, t90, Cc, Cr, Cc , Cr ,e0 and ’p.

5. Table 1 summarizes the recommended design properties. Explain in section 3.3.3 of the 
subject submittal, how the strength parameters (both drained and undrained) and internal 
friction angles were evaluated. 

6. Are the consolidation coefficients found based on Consolidation tests (direct method) or by 
correlation (indirect method)? Explain. 

7. Explain why no Triaxial tests were performed to assess the strength of the soil. Please refer 
to 2007 LRFD Design Specification Guidelines, Section 10.4.6.2.2. 

8. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 



9. Are there any facilities nearby the pile driving activities and if so, what is the impact of the 
pile driving vibration on these facilities, both airborne and in ground? Explain. 

10. How the Nominal Driving Resistance was arrived at? 
11. Explain how you are planning to drive the concrete piles through the extremely high blow 

count material, if the piles do not punch through these very dense soil layers? Elaborate. 
12. It is not clear to the reviewer how the settlement was calculated for the piles. Provide 

calculation and elaborate. 
13. Is live load used for pile settlement calculation? If so, explain. Note that LRFD guidelines 

do not include live load for assessment of consolidation settlement.  
14. LPILE graphic representation does not correspond to the specified tip elevation and hence 

the pile depth depicted in table 3D. Explain and reconcile. 
15. Foundation recommendation for abutment piles, Tables 3C and 3E show only the design tip 

elevation for compression for Abutments 1 and 4 and is missing the design tip elevations 
for settlement and lateral load. Calculate the latter and revise the Tables accordingly.

16. Explain how the pile tip elevations were calculated for the lateral load and elaborate on the 
apparent inconsistencies between the design pile tip elevations and the actual calculations. 

17. It is not clear how the design tip elevations were calculated for tension for extreme events 
for the bent piles? Provide calculation and elaborate. 

18. How the values of group efficiencies for lateral pile capacity were arrived at? 
19. Explain why the group efficiency for both transverse and longitudinal loading was not 

incorporated in the calculation and/or text of the subject report? 
20. Calculate the lateral load from the bridge foundation on the RCB due to extreme event, 

show the calculations. 
21. What are the construction concerns and issues related to the water quality during 

dewatering? Elaborate.

Please call Sharid Amiri at (949)724-2599, if you have any questions. 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File



ATTACHMENT 2 
VIBRATION FROM PILE DRIVING (THEISSEN AND WOOD, 1982) 











ATTACHMENT 3 
LATERAL PRESSURE ON BOX CULVERT 
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February 12, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments
Structure Foundation Report 

  S405-E22 Connector Separation (REPLACE) 
BRIDGE NO. 55-1101F 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 21, 2008 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Revise the title in the subject report: “Structure Foundation Report…” to 
“Foundation Report …”

The requested change has been made in the revised report. 

2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.

The requested change has been made in the revised report. 

3. Include in tabulated form, the top of the pile and the pile tip elevation for 
the existing bridge structure.  These piles will remain in place, regardless of 
the status of the existing bridge structure. 

A table has been added to the report. 

4. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of 
this subsection and Table in the section.  

We have deleted this section and the table. 
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5. Include a Figure describing Site Location Map in Section 1.   

The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 

6. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”

The requested change has been made in the revised report. 

7. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   

The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table. 

8. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  

We have modified the table in Section 2.2 to include the requested data, A 
complete description of the tests, their purpose, and ASTM / CT test numbers are 
included in Appendix B.  The reader is referred to Appendix B in Section 2.2.   

9. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.

The Exploration Location Plan (Figure 3) is included in Figures at the end of 
report, and is referenced in Section 2.1. 

10. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   

The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 
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11. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per comment No.10.   

Refer to our response to Comment 10. 

12. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 

The requested change has been made in the revised report. 

13. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?

The requested information is included in Section 3.3.2.2.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The text of the report has been  
changed to Reference CDC. 

14. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.

The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.3.3. 

15. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.

The graphic soil profile is included in Figure 5B at 11x17” size at the end of the 
report and is referenced in Section 3.3.3. 

16. There is no reference to LRFD and WSD design methods in calculating 
the Bent and abutment piles respectively, in the subject report, explain.  

This was indicated (but not explicitly stated) in the table in Section 1.1.5 (now 
deleted per Comment 3).  We have added a statement clarifying this fact in Section 
4.4.2, New Foundations. 
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17. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. 
The latter information was emailed by Caltrans OGDS-1 to the respective 
consultant designers and was also discussed during the geotechnical focus 
and PDT meetings.

At the time of our report this section of MTD had not been updated on the website.  
We have revised the report to follow the 2008 MTD. 

18. Include tables for the Foundation Design Data Sheet, Foundation Design 
Loads, Foundation Recommendations and Pile Data Sheet, per 2008 LRFD 
Caltrans Memo to Designers. 

Refer to our response to Comment 16. 

19. Include the Nominal Driving Resistance in the appropriate section of the 
tables cited above and explain how it was arrived at.  

The requested change has been made in the revised report. 

20. Concrete class 200C is recommended in the subject report: Class C piles 
are no longer part of Caltrans Standard Plans. Project Standard Special 
Provisions need to discuss the corrosion remediation for the piles.

The reference has been corrected in the revised report.  We will coordinate with 
Parsons to address in the SSPs. 

21. Include a section on static settlement criteria during construction and 
BEFORE commencement of pile driving, where appropriate.

This information was included in the 2nd  paragraph of Section 4.5 for Abutment 1 
and paragraph 3 , Approach Fill Earthwork. 

22. Settlement monitoring for the embankment should be discussed and 
included in the construction consideration.

Since no new net load is applied due to the use of lightweight fill and 
overexcavation of regular fill, no significant settlement is expected and settlement 
monitoring is not considered necessary. 

23. Include backup data for the Corrosion in the Appendix.  

Corrosion test results are presented in Section B.7 of Appendix B (Table B-2 has 
been added). 
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24. Discuss the settlement of piles and explain how they were arrived at.  

We have added a discussion of pile settlement as Section 4.4.2.4, and changed 
Pile Installation to Section 4.4.2.5 in the revised report. 

25. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
calculations shown in the spread sheets in the subject report. Included in the 
CD should also be the input files and output files for LPILE software lateral 
pile capacity.

The requested items are submitted along with the revised report. 

26. Why LPILE version 5 (latest) was not used for the lateral pile capacity 
calculations and an outdated LPILE 4 is used. 

The sand and clay p-y curves and the finite difference beam on elastic foundation 
model and p-y curve methodology have not changed since the original version of 
LPILE, so use of Version 4.0 is does not affect the result unless some specific new 
features of the program are used. We have not used any such features in our runs.  
This was confirmed by a sample calculation using both Version 4.0 and 5.0.  

27. Provide the slope stability using SLIDE program, provide the input and 
output files.

GDC does not currently possess the SLIDE software.  We have used PCSTABL5M, 
which is well documented and widely used software for slope stability analysis.  We 
have ordered the SLIDE program for future projects, to meet Caltrans 
requirements.

28. Provide axial pile capacity by sample hand calculation verification or a 
sample spreadsheet where it can be verified by Caltrans OGDS-1.  

The requested information is included in the revised report. 

29. The data for the GRLWEAP is not referenced and/or is not made available 
for our review, include the latter and a complete feasibility study for the pile 
load static and/or PDA testing for the 48-inch CISS piles in a separate report.  

The GRLWEAP analysis for an assumed Delmag D36-32 hammer is included with 
the revised report.  Production driving criteria will be developed from the indicator 
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program, using the actual driving equipment selected by the contractor, Pile 
Driving Analyzer (PDA) measurements, CASE method, and CAPWAP method.  A 
separate pile driveability and load test report will be submitted as required by 
Caltrans.

30. Elaborate and expand on drivability of the recommended piles, based on 
the recommendations of the report cited in comment No. 29.   

The requested information is included in a separate pile driveability and load test 
report dated February 5, 2009. 

The following is attached and completes our response: 

Attachment 1  Caltrans Comments dated January 16, 2009 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 



ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 16, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. SUDHAKAR VATTI    DATE:  January 16, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 20.75           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc DATED: October 21, 2008    S405-E22 Connector Sep (Replace)   
  Structure Name 

GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    55-1101F
                      EA Number Bridge Number 

Submittal (Check One): x 1st 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “Structure 
Foundation Report, S405-E22 Connector Separation, Bridge No. 55-1101F, Orange County, 
California”, prepared by Group Delta Consultants, Inc, dated October 21, 2008 and submitted to 
our office on December 9th, 2008. 

We have the following comments: 

1. Revise the title in the subject report: “Structure Foundation Report…” to “Foundation 
Report …” 

2. Include a paragraph for the total number of bridge structures within the project limit and 
refer in general to the other structures such as walls, etc…)  when describing the project. 

3. Include in tabulated form, the top of the pile and the pile tip elevation for the existing 
bridge structure. These piles will remain in place, regardless of the status of the existing 
bridge structure.

4. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of this subsection 
and Table in the section. 

5. Include a Figure describing Site Location Map in Section 1.
6. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
7. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).

8. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix).

9. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.

10. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

11. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan accordingly, per 
comment No.10.



12. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  

13. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   

14. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

15. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
support locations.

16. There is no reference to LRFD and WSD design methods in calculating the Bent and 
abutment piles respectively, in the subject report, explain. 

17. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. The latter 
information was emailed by Caltrans OGDS-1 to the respective consultant designers and 
was also discussed during the geotechnical focus and PDT meetings.  

18. Include tables for the Foundation Design Data Sheet, Foundation Design Loads, 
Foundation Recommendations and Pile Data Sheet, per 2008 LRFD Caltrans Memo to 
Designers.

19. Include the Nominal Driving Resistance in the appropriate section of the tables cited above 
and explain how it was arrived at. 

20. Concrete class 200C is recommended in the subject report: Class C piles are no longer part 
of Caltrans Standard Plans. Project Standard Special Provisions need to discuss the 
corrosion remediation for the piles.       

21. Include a section on static settlement criteria during construction and BEFORE 
commencement of pile driving, where appropriate. 

22. Settlement monitoring for the embankment should be discussed and included in the 
construction consideration. 

23. Include backup data for the Corrosion in the Appendix. 
24. Discuss the settlement of piles and explain how they were arrived at. 
25. Provide the calculations in a separate volume. Include a CD a sample for all the actual 

spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. Included in the CD should also be the actual graph developed for API 
pile capacity, the input files and output files for LPILE software lateral pile capacity. 

26. Why LPILE version 5 (latest) was not used for the lateral pile capacity calculations and an 
outdated LPILE 4 is used.  

27. Provide the slope stability using SLIDE program. 
28. Provide axial pile capacity by sample hand calculation verification or a sample spreadsheet 

where it can be verified by Caltrans OGDS-1. 
29. The data for the GRLWEAP is not referenced and/or is not made available for our review, 

include the latter and a complete feasibility study for the pile load static and/or PDA testing 
for the 48 inch CISS piles in a separate report.

30. Elaborate and expand on drivability of the recommended piles, based on the 
recommendations of the report cited in comment No.29.    

Please call Sharid Amiri at (949)724-2599, if you have any questions. 



Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File
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August 5, 2008 
(Revised 10-24-08, 2-12-09, and 4-16-09) 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Foundation Report 
  BOLSA CHICA ROAD OC (REPLACE) 

BRIDGE NO. 55-1102 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our Structure Foundation Report 
(SFR) for the replacement of Bolsa Chica Road OC over SR-22 in Orange County, 
California. This report presents the results of our field and laboratory investigations, and 
provides recommendations for the foundation design of the proposed bridge 
replacement.  This report has been revised to incorporate additional comments from 
Caltrans dated March 26, 2009.  We appreciate the opportunity to be a part of your 
design team for this project.  If you have any questions or require additional information, 
please give us a call at (949) 450-2100. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Sinniah K. Navaratnarajah     
Staff Engineer      

Distribution: Addressee (8 hard copies and PDF file on CD) 
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FOUNDATION REPORT 
BOLSA CHICA ROAD OC (REPLACE) 

BRIDGE NO. 55-1102 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

1.0  INTRODUCTION 

Orange County Transportation Authority (OCTA) in cooperation with Caltrans proposes 
to construct Phase 2 improvements for the SR-22 freeway and interchanges at SR-22 / I-
405 / I-605 in Orange County.  The proposed project has been divided into 2 segments, 
and the overall project name is “West County Connector Project.”  The easterly segment 
is named “I-405/SR-22 HOV Connector Segment,” which extends from Valley View 
Street to just east of Seal Beach Boulevard, and the westerly segment is named “I-405/I-
605 HOV Connector Segment,” which extends from just east of Seal Beach Boulevard 
to the I-605 interchange.  The Bolsa Chica Road OC Replacement is part of the easterly 
segment (Bolsa Chica Road and Valley View St are same roads at this location).  The site 
location is shown in Figure 1.

1.1 Project Description 

The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street to 
just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of Valley 
View Street to just east of Springdale Street, several signs are proposed which are 
outside the main project area.  The purpose of the improvements is to improve the 
capacity of the I-405 / SR-22 Interchange and provide a High Occupancy Vehicle (HOV) 
direct connection between I-405 and SR-22.  The project involves the following primary 
elements:

Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local roads, 
and ramps; 
Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 Connector 
Separation [to be renamed S405-E22 Connector Separation]), and construct a new 
HOV Connector bridge (405-22 HOV Connector Separation); 
New pavements for main lines, connectors, local roads, and on-/off-ramps; 
Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 HOV 
Connector Separation); 
Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west abutment 
of 405-22 HOV Connector Separation, RW1299+1300  at east abutment of 405-22 
HOV Connector Separation, and RW3319+3320  at west abutment of S405-E22 
HOV Connector Separation);  
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Drainage improvements; and 
Lighting, roadside signs, and overhead signs. 

This report presents the Bolsa Chica Road OC (Replace) foundation recommendations. 

1.1.1  Location 

The site of the proposed bridge widening is located at the intersection of Valley View 
Street and SR-22 Freeway in Orange County, California (Figure 1).    The bridge site 
latitude and longitude are approximately as follows: 

Latitude: 33.7743o  North 
Longitude: 118.0380o  West 

1.1.2 Datum Shift 

We understand that the datum (El. 0) for the as-built plans is 2.3 feet higher than the 
datum used for the current plans. All as-built logs of test borings and plans must be 
adjusted to the current datum by adding 2.3 feet to the as-built elevations. 
Elevations mentioned in this report have been adjusted and refer to the current datum.

1.1.3  Existing Bridge 

The existing bridge was built in 1965, and will be demolished and replaced in two stages 
as part of this project.  It is a 4-span structure with existing foundations supported on 
driven 45-ton Raymond Step Taper piles (concrete-filled mandrel driven steel shells) with 
8 inch tip diameter and 15 inch butt diameter.  The bridge was seismic retrofitted in 
1994 by adding concrete catchers and treated timber bumpers at the abutments.  No 
foundation retrofit was performed.  Selected as-built plans are shown in Appendix C. 
Details of the existing bridge foundations are presented in Table C-1, Appendix C. 

1.1.4  Proposed Replacement Bridge 

The proposed General Plan is shown in Figure 2A, and the proposed Foundation Plan is 
shown in Figure 2B.

The replacement structure will be a 2 span cast-in-place pre-stressed concrete box 
girder, to be constructed in 2 stages.  Girder depth is 7’2”. Span lengths are 180’9” 
between Abutment 1 and Bent 2, and 175’3” from Bent 2 to Abutment 3, for a total 
length of 356 feet.  The overcrossing will be two separate bridges connected by a 
closure pour, with total width of the two bridges equal to 116.5 feet.  Proposed 
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abutments are seat type with continuous footings within the abutment slopes, and Bent 
2 is two continuous footings with 3 columns each, for a total of 6 columns.  Bottom of 
Bent 2 footing is at El. 21.5 feet, and bottom of abutment footing ranges from El. 38.3 
feet (Abutment 1) to El. 32.8 feet (Abutment 3).  Bent footings will be supported on 
HP 14x117 piles.  The new Bent 2 location overlaps with the existing Bent 3 footings.  
Existing Bent 3 footings will be demolished but the piles will remain, and some of the 
new Bent 2 piles may need to driven between existing Bent 3 piles.  New abutment 
footings will be behind the existing abutment footings, and some of the new batter piles 
will need to be driven between the existing abutment vertical piles. 

Profile grades on Valley View Street will be raised by up to about 4 feet above existing 
grades to El. 57.5 at Abutment 1 and El. 52.3 at Abutment 3.  Abutment slopes below 
the bridge will be paved and sloped at 1.5h:1v inclination, and will be graded to cut into 
the existing slopes to provide a wider SR-22 freeway.  Abutment fills will be extended on 
the east side to widen the approaches for the new bridge.  Side slopes for the approach 
fills are proposed at 2h:1v or flatter. 

1.2 Scope of Work 

Our scope of work for this project included the following: 

Review existing data; 
Perform subsurface investigation along the bridge replacement alignment; 
Perform laboratory testing on selected samples of the subsurface soils; 
Develop geologic profiles and engineering parameters for foundation design; 
Perform geotechnical analyses; 
Develop geotechnical recommendations for design and construction of the bridge 
foundations;
Present the results of our investigations and our recommendations in this report. 
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2.0 FIELD INVESTIGATION AND LABORATORY TESTING 

2.1 Field Investigation 

Two rotary wash borings (R-08-019 and R-08-023) were performed from the roadway of 
Valley View Street to depths of 86.5 and 96.5 feet at Abutments 1 and 3, respectively.  A 
total of three Cone Penetration Tests (CPT-08-020, CPT-08-021, and CPT-08-022) were 
performed in the SR-22 freeway to depths of 118 to 150 feet below freeway grades.  
Figure 3 shows the boring and CPT locations on a topographic plan. Detailed 
descriptions of the explorations and the boring logs, CPT logs, and interpretations are 
presented in Table A-1 in Appendix A.  The Log of Test Borings sheets are provided as 
Plates 1 through 6. 

2.2 Laboratory Testing 

Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings.  Tests were conducted to develop index, engineering, and 
corrosivity properties of the subsurface materials for use in foundation design. The tests 
included:

 Test ASTM Designation Purpose 

Moisture Content and Dry Density ASTM D 2216 Soil Classification 
Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
Atterberg Limits ASTM D 4318 Soil Classification 
Direct Shear ASTM D 3080 Shear Strength 
Pocket Penetrometer  Undrained Shear  
  Strength 
Soil Corrosivity (pH, sulfate, and chloride) CT 422. 443  

 417, and 643 Corrosion Potential 

Moisture content, dry density, percentage passing a No. 200 sieve, and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the other tests performed and their results are presented in Appendix B. 

2.3 Existing Data 

In 1959 Caltrans performed 1 rotary soil boring and 3 penetration borings.  The 
approximate locations of the Caltrans 1959 borings are shown on the current site plan in 
Figure 3.  The as-built Log of Test Borings (LOTB) sheet is presented in Figure 4.  No 
laboratory data from the original investigation are available. 
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3.0  SITE AND SUBSURFACE CONDITIONS 

3.1 Site Conditions 

The original site grades along SR-22 were relatively level near El. 25 to 26 feet.  
Approach fills were placed to raise Valley View Street above the freeway at the location of 
the Overcrossing.  The fills have a maximum height of about 25 to 30 feet, and are 
inclined at 1.5H: 1V below the abutments.  Side slopes generally range from 1.5H: 1V to 
2H: 1V.  Existing road elevation on Valley View Street is near El. 54 feet at Abutment 1 
and near El. 46 to 48 feet at Abutment 3. Freeway elevation is near El. 28 to 30 feet 
below Abutment 1 and near El. 26 feet below Abutment 3.  The lowest surrounding 
grades are about El. 25 feet southeast of Abutment 1.  Valley View Street has a high 
point near El. 54 feet at the Garden Grove Boulevard ramp (Figure 3), and drains to the 
north and south from this high point.  Valley View Street is paved with Asphalt Concrete 
(AC).

3.2    Geologic Conditions 

3.2.1 Physiography

The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange County 
coastal plain.  The Orange County coastal plain is bound on the north by the inferred 
trace of the Norwalk Fault Zone and the late Pleistocene fan deposits associated with the 
adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood and Morton, 1990). The 
main body of this coastal plain is underlain by the broad, northwest-plunging synclinal 
Los Angeles Basin, which includes up to 4200 feet of relatively unconsolidated 
Pleistocene marine and non-marine sediments (Greenwood, 1980b) and up to 170 feet 
of  unconsolidated non-marine sediments (Fuller, 1980a).  The Los Alamitos 
Quadrangle includes the broad southern margin of the Los Angeles Basin, which 
culminates abruptly with coastal hills and mesas associated with the Newport-Inglewood 
Uplift. This uplift of broadly warped coastal mesas, represented by Landing Hill and 
Alamitos Heights in the Los Alamitos Quadrangle, are composed of late Pleistocene 
marine terrace deposits which are covered with a veneer of older alluvium. To the 
southeast in the Newport Beach Quadrangle coastal mesas expose marine-terrace 
deposits, which are underlain by late Miocene to early Pleistocene marine sediments. 
The coastal mesas in the Los Alamitos Quadrangle are separated by Alamitos Gap, a 
deeply incised by antecedent drainage of the latest Pleistocene to earliest Holocene 
ancestral Rio Hondo and San Gabriel River. [Reference CDC, 1998].

3.2.2 Stratigraphy

The natural site geology consists of alluvial deposits associated with the San Gabriel 
River and Santa Ana River alluvial systems.  The project lies entirely within the Orange 
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County coastal plain of the southern portion of the Central Block of the Los Angeles 
Basin.  The basin is in filled with up to 4,200 feet of relatively unconsolidated Pleistocene 
marine and non-marine sediments and up to 170 feet of poorly consolidated non-
marine Quaternary and Holocene alluvial sediments consisting of loose to dense sands 
& gravels and soft to very stiff silts & clays.  Stratigraphy consists of alternating layers of 
sands, silts, and clays (Figure 5B).  Shallow compacted roadway fills and abutment 
approach fills up to about 30 feet high have been placed in the area over the natural 
alluvial deposits.  Relative density and stiffness of the alluvial soils generally increases 
with depth. 

3.2.3 Geologic Structure

Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.   

3.2.4 Geologic Hazards

Geologic hazards include landslides, expansive or collapsible soils, and seismic hazards 
include liquefaction, lateral spreading, seismic slope stability, fault rupture, tsunamis, 
and seismic shaking.  The site is not located in landslide prone area and no natural 
slopes are present.  Expansive soils are present and recommendations regarding 
expansive soils with 4 ft of the finished grade are provided in the GDR and in expansive 
soil exclusion zone are provided in Section 4.5 of this report. 

3.3 Subsurface Conditions 

3.3.1  Generalized Soil Profile  

Based on borings / CPTs from our current investigation, we developed a generalized soil 
profile along the bridge, as shown in Figure 5A.  The soil conditions are generally 
consistent with those disclosed by the as-built LOTB in Figure 4.  General engineering 
characteristics of the subsurface soils are illustrated in the Geotechnical Cross-Section in 
Figure 5B.  The soil profile is divided into 5 general layers.  Layer descriptions and 
approximate layer boundary elevations are described below, and engineering properties 
for design are presented in Section 3.3.2. 

3.3.1.1 Layer 1 – Fill and Stiff Native (El. 20+) 

Road fill and abutment approach fill is present above about El. +23 feet.  The upper 
native alluvial material above El. 20 feet is similar to the compacted fill.  Fill and stiff 
native alluvial soils encountered in the test borings and CPTs consist primarily of very 
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stiff to hard lean sandy clays and sandy clayey silts (CL, ML), with less frequent layers of 
silty sands (SM) and clayey sands (SC).  

3.3.1.2 Layer 2 – Firm to Stiff CL (El. +20’ to +6’)  

This layer is mostly below the water table, and is present throughout the project area.  It 
is typically about 12 to 15 feet thick, and classifies as locally firm but predominantly stiff 
lean clay or lean sandy clay (CL) with typical undrained shear strengths of 1.0 to 1.4 ksf 
based on CPT correlations and pocket penetrometer readings.  Thin seams of sand to 
silty sand to sandy silt are present in this layer (see Figure 5b).  Layer 2 is generally 
overconsolidated with respect to the freeway grades, but is close to normally 
consolidated where present under the 25 to 30 feet of abutment fill.   Since it is fairly 
shallow below the freeway grades and is generally the weakest and most compressible 
layer at the site, it typically controls the magnitude and time rate of settlement and 
global stability of slopes at the site.   

3.3.1.3 Layer 3 – Very Stiff CL, ML (El. +6’ to -14’)  

Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay (CL) and 
clayey to sandy silts (ML), with thin interbeds of medium dense to dense silty sands (SM) 
and sandy silts (ML).  Pocket penetrometer readings in the fine grained materials range 
from 2.0 to 4.5 ksf, and CPT correlations indicate average undrained shear strengths in 
this layer generally more than 3.0 ksf.  These clays are overconsolidated. 

Layer 3A – Dense to Very Dense SP, SM (El. +2’ to -3’)

Between about El. +2 and -3 feet within Layer 3 is a layer of dense to very dense sand 
and silty sand with average SPT N-Value of 40 to 45 blows per foot.  The thickness of 
the very dense portion of the layer is about 3 feet, which has SPT N-Value greater than 
50 and CPT tip resistance of 200 to 300 tsf.  This layer is evident in all the current 
borings and CPTs as well as in the as-built LOTB.  A short distance of hard driving will 
be experienced as piles penetrate this layer. 

3.3.1.4 Layer 4 – Dense to V. Dense SM/ML/SP (El. -14 to -44’)  

Layer 4 is a predominantly granular layer about 30 feet thick.  Pile foundations will have 
tips driven into this layer.   

The upper 10 feet of the layer is generally dense silty sand and sandy silt with 1-2 foot 
thick layers of dense sand (SP) and very stiff to hard clayey silt and clay (ML, CL).  
Average SPT N-Value in the upper 10 feet is 37 to 40 blows per foot, and clay lenses 
have undrained shear strength of 3 to more than 4 ksf.   
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The lower 20 feet of this layer is primarily very dense sand and gravelly sand (SP) and 
sand with silt (SM-SM, SW-SM), with occasional thin lenses of dense silt or silty sand 
(ML, SM).  SPT blowcount in the lower 20 feet is generally greater than 50 blows per 
foot, and CPT tip resistance is generally between 250 and 450 tsf. 

3.3.1.5 Layer 5 – V. Dense SP & Hard CL/ML (below El. -44’)  

This layer is composed of alternating beds of very dense sands and very stiff to hard 
clays and silts.   The sands typically have SPT blowcounts of more than 50 and CPT tip 
resistance of more than 250 tsf (up to as high as 600 tsf), and the cohesive materials 
generally have undrained shear strengths greater than 3 ksf.

3.3.2  Surface Water and Groundwater 

3.3.2.1 Surface Water 

Surface water generally consists of sheet flow to existing storm drainage facilities.  A 
small open channel drainage ditch is located just southeast of Abutment 1 (see 
Figure 3). 

3.3.2.2 Groundwater 

In the Caltrans 1959 As-Built LOTB, groundwater was reported near El. +7 feet.  
Groundwater was measured in Boring R-08-023 near El. +16 feet.  Based on California 
Geological Survey (CGS) (previously known as California Department of Conservation 
(CDC), Division of Mines and Geology)  Seismic Hazard Zone Report for the Los 
Alamitos 7.5-Minute Quadrangle, historically highest reported groundwater is at a depth 
of about 10 to 20 feet.  The reference elevation is not known.  If the 10 foot depth is 
taken below freeway grade (El. 26 ft) then the groundwater would be near El. 16 feet, 
which is consistent with our investigation data.  Based on the above data, we selected a 
design groundwater elevation of 16 feet for analysis. 

3.3.3 Engineering Parameters 

Recommended design engineering properties for the soil layers shown in Figure 5 were 
developed from the field and laboratory data from our investigation, and are summarized 
in Table 1.  Index properties of soils were based on testing for natural moisture content 
and dry density, percent passing No. 200 sieve, grain size distribution, and Atterberg 
Limits.  Drained strength parameters for c-  soils were taken from results of direct shear 
tests.  Undrained shear strengths of clays were taken from conservative interpretation of 
CPT test results, pocket penetrometer readings, and torvane readings.  Friction angles 
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of sandy soils below the water table were based on CPT and SPT penetration resistance 
correlations.  Consolidation parameters for poorly consolidated clays were developed 
based on consolidation testing in combination with correlations of natural moisture 
content, ratio of undrained shear strength to effective overburden stress, and Atterberg 
Limits.  Compressibility of sands and very stiff overconsolidated clays were based on 
published CPT and SPT penetration resistance correlations.  Boring and CPT data are 
presented in Appendix A, and laboratory test results are presented in Appendix B. 
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4.0  DISCUSSION AND RECOMMENDATIONS 

4.1 Seismic Evaluation 

4.1.1 Potential Seismic Hazards 

The project is located in a seismically active area.    Potential geologic and seismic 
hazards for any site include ground rupture, seismic shaking, slope instability, lateral 
spreading, subsidence, liquefaction, seismic compaction and settlement, and tsunamis / 
flooding.  The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration (PBA) 
Map is illustrated in Figure 7.  A summary of the nearby fault data is provided below: 

Closest Distance (km)
Fault Name Fault Type 

MCE
Magnitude 1996

Map6 EQFAULT7

Los  Alamitos1,4 Reverse-Oblique5 6.06 2.0 N/A 

Newport-Inglewood / 
Rose Canyon East1,2 Strike-Slip6 7.06 Use

EQFAULT 5.5

San Joaquin Hills2,3 Blind-Thrust7 7.08 N/A 13.3 

Puente Hills2,3 Blind-Thrust7 7.257 N/A 18.1 

Footnotes:  1. Included on Caltrans 1996 Map 
  2. Included in CGS 2002 Fault Data (EQFAULT) 
  3. Not included in Caltrans 1996 Map 
  4. Not included in CGS 2002 Fault Data (EQFAULT) 
  5. Unclassified in Caltrans 1996 Report, classified by others as Reverse-Oblique 
  6. From Caltrans 1996 Map and Report 
  7. From CGS 2002 Fault Data, except M=7.25 for Puente Hills per Caltrans 
  8. Listed as 6.6 in CGS 2002, revised to 7.0 by Caltrans (SR-22 Phase 1) 

4.1.2 Ground Surface Rupture 

The site is not located in the Alquist-Priolo Earthquake Fault Zone, and the closest 
known active fault is the Los Alamitos Fault at a distance of about 2 km.  Due to the 
distance from the closest faults ground rupture due to faulting is not considered a 
significant hazard at the site, and a fault rupture investigation is not needed. 
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4.1.3 Ground Motion  

The bridge site latitude and longitude are approximately as follows: 

Latitude: 33.7743o  North 
Longitude: 118.0380o  West 

GDC performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data base, as 
well as seismic data from the Caltrans 1996 map (see Figure 7).  Los Alamitos is not in 
the EQFAULT CGS 2002 data base, and the closest mapped fault to the site according 
to EQFAULT is the Newport / Inglewood Strike-Slip Fault at a distance of 5.5 km, with a 
rated maximum credible magnitude of M=7.0.  The bridge site is located between the 
0.4 and 0.5g contours, which would indicate a rounded up design PBA of 0.5g.  For 
EQFAULT analysis and the Los Alamitos Fault we used the attenuation relationships 
presented by Sadigh et. al. (1997).  EQFAULT output and deterministic analyses using 
Sadigh relationships are presented in Appendix E-1.  A summary of Peak Ground 
Acceleration (PGA) from Sadigh 1997 – Soil and PBA from Sadigh 1997 - Rock, and 
PBA per Caltrans Map, for the bridge is presented in the following table: 

Fault

Caltrans
1996 Map 

Fault to Site 
Distance 

(km)

EQFAULT
Fault

to
Site

Distance 
(km)

Rounded-up
Caltrans

1996 Map  
PBA (g’s) 

Sadigh 1997 
Rock

PBA (g’s) 

Sadigh 1997 
Soil

PGA (g’s) 

Los Alamitos 
M=6.0 2.0 N/A 0.5 0.57 0.48 

 Newport-
Inglewood

M=7.0

Use
EQFAULT

5.5 0.5 0.50 0.41 

San Joaquin 
Hills

M=7.0
N/A 13.3 N/A 0.37 0.35 

Puente Hills 
M=7.25 N/A 18.2 N/A 0.32 0.32 



Foundation Report April 16, 2009 
Bolsa Chica Road OC (Replace), SR-22 Page 12 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\FINAL Report\FR- Bolsa Chica Rd OC Rep Final.DOC 

The PBA for a magnitude 6.0 earthquake on Los Alamitos Fault is 0.6g and for a 
magnitude 7.0 earthquake on Newport-Inglewood is 0.5g.  Peak Ground Acceleration 
(PGA) may be taken as 0.48g for Mw=6.0 and 0.41g for Mw=7.0.  For seismic slope 
stability evaluation, we recommend using a horizontal acceleration coefficient of 
Kh=0.16 or 1/3 of the maximum PGA. 

4.1.4 ARS Curve 

Per Caltrans Foundation Reviews dated 12-11-07 and 01-11-08 (See Appendix D) ARS 
curves for the project may be taken as Seismic Design Criteria (SDC) ARS curves for 
PBA of 0.5g and MCE magnitude of 7.25+/-0.25 for Bolsa Chica Road OC.   Based on 
CPT data, boring data, and our liquefaction assessment at the site, the soil profile 
classifies as Type D in accordance with Caltrans SDC (see Appendix E-2).  To account 
for near-source effect (site less than 15 km from fault), the following adjustments on the 
spectral acceleration values are recommended on the Caltrans SDC response spectra: 

20% increase for periods equal to or greater than 1.0 second. 
No changes for periods less than 0.5 second. 
Linear interpolation for periods between 0.5 second and 1.0 second. 

The recommended ARS curve is shown in Figure 8. 

4.1.5 Liquefaction Evalauation 

The site is located within a State Liquefaction Hazard Zone (CDMG, 1999).  Highest 
historical groundwater in this area based on Figure 6 is between the 10 and 20 foot 
depth contours.  Groundwater was encountered at El. 16 feet in boring R-08-023, which 
is about 10 feet below lowest freeway grades.  Sediments below the groundwater at the 
site are primarily stiff to very stiff clays and dense to very dense sands, but contain 
localized thin interbeds of loose to medium dense sands, silty sands, and silts that may 
be prone to liquefaction.

We performed liquefaction calculations for CPT-08-020, 021, and 022 assuming a high 
historical groundwater depth of 10 feet below freeway level (see Appendix E-3).  
Calculations were carried to a depth of 60 feet below the freeway grades.  We 
determined that use of Magnitude 7.0 and PGA of 0.45g was more critical than using 
Magnitude 6.0 and PGA of 0.5g, and therefore used the higher magnitude case in our 
analyses.  The resulting analyses show that limited 1 to 5 foot thick layers of silty and 
sandy soils below El. 15 feet may liquefy in the design earthquake.  Potentially liquefiable 
layers are shown on Figure 5B.  Estimated liquefaction-induced ground settlements for 
all 3 CPTs are less than ½ an inch.  A summary of the liquefaction settlements is 
included in Table 2, and calculations are in Appendix E-3. 



Foundation Report April 16, 2009 
Bolsa Chica Road OC (Replace), SR-22 Page 13 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\FINAL Report\FR- Bolsa Chica Rd OC Rep Final.DOC 

Residual undrained shear strengths of liquefied layers were estimated by the mean value 
of the relationship of Seed and Harder (1990).  For fines and overburden corrected SPT 
N-Values (N1-60cs) greater than about 12 the mean relationship was straight-line 
extrapolated to a maximum residual strength of 1500 psf.  Estimated residual shear 
strengths range from a minimum of 875 up to 1500 psf.  Only two isolated 1-foot zones 
had values less than 1000 psf, and on average they were about 1450 psf, with the vast 
majority of layers having the limiting value of 1500 psf. 

Due to the relatively isolated thin liquefied layers, small ground settlements, and 
relatively high residual shear strengths, it is our conclusion that liquefaction does not 
have a significant impact on the design of piles or stability of the slopes. 

4.1.6 Other Seismic Hazards 

The site has no known history of subsidence.  The site is generally level and the 
embankment slopes were engineered during construction and liquefiable soil layer are 
relatively thin and isolated.  Therefore, the impact of liquefaction on seismic slope 
stability is not an issue. Static and seismic stability of abutment slopes is evaluated later 
in this report. 

All low-lying areas along California's coast are subject to potentially dangerous tsunamis.  
Tsunamis are long period waves generated primarily from distant and local offshore 
earthquakes, landslides, or volcanic eruptions. We checked the 100-yr and 500-yr 
tsunamis along southern California coast by Ziony, J.I. (1985) and for Seal Beach coast 
the run-up heights are 6 feet and 10 feet, respectively. These values are predicted as the 
wave crosses the shoreline and include the effect of astronomical tides. The site 
elevations are more than 20 feet above mean sea level (MSL) and the site is at least 7 km 
from the coastline, therefore tsunami hazard at the site is very low. 

4.2 Soil Corrosivity 

Caltrans Corrosion Guidelines (2003) define a corrosive area as “an area where the soil 
contains more than 500 ppm of chlorides, more than 2,000 ppm of sulfates or has a pH 
of less than 5.5.”

Representative samples of the abutment fills and alluvial soils obtained from our borings 
were tested to evaluate the corrosion potential. The tests include pH, electrical resistivity, 
and soluble chloride and sulfate concentrations. Results of the corrosivity tests 
performed are summarized as: 
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BORING
NO

SAMPLE 
NO

DEPTH 
(ft)

USCS
CLASS. 

PH 
CALTRANS

643

CHLORIDE 
CONTENT 
CALTRANS

422
(ppm)

SULFATE 
CONTENT 
CALTRANS

417
(ppm)

R-08-019 S-7 35-36.5 SM 8.5 336 538 

R-08-023 S-4 20-21.5 CL 7.8 2897 2432 

R-08-023 S-6 30-31.5 CL 8.0 25 490 

Based on these test data the site soils classify as corrosive due to high sulfates and 
chlorides in accordance with Caltrans Corrosion Guidelines (2003).

4.2.1 Corrosion Mitigation for Reinforced Concrete 

Design of reinforced concrete in contact with native soils should consider the site 
corrosion potential in accordance with Bridge Design Specifications (BDS) Section 8.22 
(July 2000): 

For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and mix 
design for protection of reinforcement against corrosion due to chlorides shall be 
as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 0.40; 
o Minimum concrete cover for footings and pile caps is 3 inches; 
o Minimum concrete cover for walls and columns is 3 inches; 
o Minimum concrete cover for precast piles is 2 inches, and Mineral 

admixtures conforming to ASTM Designation C1240 and/or ASTM 
Designation C618 Type F and/or N, may be required.; 

For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the requirements 
in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
o The minimum cementitious material content shall be 658 pounds per 

cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

Concrete abutment piles shall be Class 200. 

We understand that the design concrete cover for the bridge columns and walls is 2 
inches, which is not adequate to resist corrosion from native soils.  To avoid contact 
between native soils and concrete columns and walls, the special provisions should 
require that all backfill within 2.5 ft of the column or wall concrete be non-corrosive 
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imported structural backfill with pH >5.5, sulfates < 2000 ppm and chlorides <500 
ppm.

4.2.2 Corrosion Mitigation for Steel H-Piles 

Steel piles in a corrosive environment must consider a sacrificial corrosion rate of 0.001 
inches per year for 75 years, or 0.075 inches off all surfaces of steel H-piles (total of 
0.150 inches from thickness) in accordance with Memo to Designers 3-1(July, 2008).  
The following table summarizes the depth, width, flange, and web thickness of the 
proposed HP 14x117 piles before and after consideration of the design corrosion loss, 
along with the un-corroded sections of the next two smaller sizes of H-Piles:  

H-Pile Section 
Flange

Thickness, tf

(inches)

Web
Thickness, tw

(inches)

Depth
(inches)

Width
(inches)

HP14x117 0.805 0.805 14.21 14.885 

HP14x117
(corroded)

0.655 0.655 14.06 14.735 

HP14x102 0.705 0.705 14.01 14.785 

HP14x89 0.615 0.615 13.83 14.695 

The corroded HP 14x117 is smaller than the HP 14x102 but larger than HP 14x89; 
therefore we used section properties of HP 14x89 piles for lateral capacity analyses.  For 
steel piling driven into undisturbed soil, the region of greatest concern for corrosion is 
the portion of the pile from the bottom of the pile cap or footing down to 3 feet below 
the water table.   Since the axial capacity of the proposed piles comes primarily from 
below this depth, corrosion will not adversely affect the axial capacity of the piles and the 
full HP 14x117 dimensions are used in axial calculations. 
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4.3 Scour Potential 

The proposed bridge is not located in a flood/drainage or river channel. Therefore, scour 
potential is not an issue for this bridge. 

4.4  Foundation Recommendations 

4.4.1 Existing Structure Foundations 

Since the existing structure will be demolished and replaced, an as-built assessment of 
the capacities of existing bridge foundations was not necessary.  A brief summary of the 
existing bridge (new datum elevations) is presented below: 

The bridge structure is a four-span cast-in-place concrete box girder built in 1965 
and retrofitted in 1994 (no foundation retrofit was performed); 

Existing Abutments 1 and 5 are supported on 45-ton Class I driven Raymond Step 
Taper Piles (pile tip diameter = 8 inches, butt = 15 inches). Bottom of footing 
elevations are 42.8 to 44.3 feet at Abutment 1 and 36.3 to 38.8 feet at Abutment 5.  
The average tip elevation at Abutment 1 is El.-21.1 feet and it ranges between El.-
16.8 to El.-25.3 feet. At Abutment 5 the average tip elevation is El.-20.1 feet and it 
ranges between El.-15.7 to El. -24.3 feet.  Specified tip elevation was El. -12.7 feet. 

Existing Bents 2, 3 and 4 are supported on 45-ton Class II driven Raymond Step 
Taper Piles (pile tip diameter = 8 inches, butt diameter = 15 inches). Bottom of 
footing elevations are El. 24.3, 23.3, and 21.3 at Bents 2, 3, and 4, respectively.  The 
average tip elevation at Bent 2 is El.-22.1 feet and it ranges between El.-18.6 to El.-
28.2 feet. At Bent 3, the average tip elevation is El.-23.4 feet and it ranges between 
El.-15.9 to El.-24.8 feet. The average tip elevation at Bent 4 is at El.-23.4 feet and it 
ranges between El.-16.6 to El.-25.7 feet.  Specified tip elevation was El.-12.7 feet. 

In 1994 the structure was retrofitted for design PBA of 0.5g by adding concrete 
catchers and treated timber bumpers to Abutments 1 and 5 (no foundation retrofit 
was performed). 

Location of new foundation will need to avoid conflict with existing abandoned 
foundations.  Selected as-built plans for the existing bridge are presented in Appendix C 
for reference.  If necessary, vertical steel H-Piles at Bent 2 may be driven between the 
existing piles and batter piles at abutments may be driven between existing vertical 
abutment piles.  Care should be taken to avoid any conflicts between the new and 
existing piles during pile driving.  The existing foundations are summarized in Table C-1 
in Appendix C. 
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4.4.2 New Foundations 

4.4.2.1 Foundation Type 

Small displacement steel H-Piles are recommended due to potential for hard driving 
between existing piles at Bent 2.  Pre-cast pre-stressed reinforced concrete piles are 
recommended at Abutments 1 and 3 since they are considered to be the most 
economical. Due to the spacing of existing vertical piles at the abutments, conflicts 
between existing and new piles are not significant.

The Abutment Piles are designed in accordance with WSD design method bent piles are 
designed in accordance with LRFD.  In accordance with LRFD memo to designers 3-1 
(July, 2008), pile Loads are summarized in Table 3A and pile details, design method, 
bottom of footing elevation, pile cut off elevation, pile cap size, allowable settlement, and 
number of piles per support are shown in Table 3B. 

4.4.2.2 Axial Capacity 

Since the number of piles is generally controlled by lateral capacity, the full standard 400 
kip nominal resistance may not be required for the static or seismic axial loads.  
However, in order to penetrate sufficiently through any potentially liquefiable layers (see 
Figure 5B), we recommend that all piles be driven to the full nominal capacity of 400 
kips.

Piles will derive their capacity by a combination of skin friction on the sides of the piles 
and from end bearing at the pile tip.  Abutment piles may be predrilled through the 
embankment fills to El. 26 feet in accordance with Caltrans practice, and axial capacity 
in this zone was ignored in computations. 

We computed axial friction and end bearing capacities using the method of Meyerhof for 
sands, and we used the -method for skin friction in clays.  End bearing in clays was 
taken as 9 times undrained shear strength.  For steel H-Piles, we used the box perimeter 
for skin friction computations, and a half-plugged condition was assumed for the end-
bearing calculations since the piles are driven into very dense sands.   Axial pile 
capacities versus depth are shown in Figures 9A through 9C, and calculations are 
presented in Appendix E-4.  

Specified tip elevation at Abutments is El. -25 feet, and at the Bent is El. -28.4 feet.  
Abutment pile lengths range from 63 feet at Abutment 1 to 58 feet at Abutment 3, and 
Bent pile length is 50 feet.  The axial capacities and tip elevations for abutments and 
bents are summarized in the Foundation Recommendations for Abutments, Table 3C 
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and Foundations Recommendations for Bents, Table 3D, respectively.  Pile Data Table 
for the project plans is provided in Table 3E. 

We recommend that all the piles be installed at a minimum spacing of 3 pile diameters 
or 3.5 feet center-to-center. Piles with this minimum spacing will not require a reduction 
in vertical capacity for group action. 

4.4.2.3 Lateral Capacity 

Lateral capacity of pile groups includes the passive resistance on the pile cap and lateral 
resistance of the piles.

Estimates of lateral pile capacity of new Abutment and Bent piles were made using the 
computer program LPILE Plus 4.0 (Ensoft, 2000) and soils data from our investigation.     
For the piles spaced at 3 diameters on centers we used an average group p-multiplier of 
0.5 to model reduction due to group effects.  Maximum bending moments were 
estimated utilizing the higher p-multiplier of 0.75 for the leading row piles, which 
generates higher bending moments.  The structural engineer is using a pinned 
connection at both abutments and the bent; therefore analyses were performed for 
free-head conditions.  The effect of ground slope was included in the longitudinal 
abutment pile analysis.  H-Piles were analyzed in both the strong and weak directions 
assuming HP14x89 section to account for corrosion loss.  For abutment batter piles, the 
horizontal component of axial capacity may be added to the lateral capacity.  The results 
are summarized in Table 4.  Computer outputs are presented in Appendix E-5. 

At the request of Caltrans, a comparison run was made by using both version 4.0 and 
5.0 to verify that no significant difference in results is present between the two versions 
for the cases analyzed.  The comparison is shown in Appendix E-8. 

We computed passive resistance on the Bent 2 pile cap using Rankine theory and an 
undrained shear strength of 1.5 ksf for the stiff native clays at the pile cap level.  The 
recommended Bent 2 passive resistance versus deflection is shown in Figure 10.  
Calculations are included in Appendix E-6. 

4.4.2.4 Pile Settlement 

We used dead plus 50% live load for estimating settlements of the pile groups.  Dead 
plus 50% live load for abutment piles is 118 kips per pile and for bent piles is 107 kip per 
pile.  Ultimate load per pile at the recommended pile penetrations is about 412 kips.  
Since a significant portion of the load is carried in friction, settlement required to 
mobilize the ultimate load is about 0.2 to 0.4 inches.  Assuming a maximum settlement 
of 0.4 inches to mobilize the ultimate friction plus mobilized end bearing load, we 
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calculated settlement to mobilize design loads of 107 to 118 kips as about 0.1 to 0.12 
inches for a single pile.  The group factor was calculated as = (B/b)1/2  in which b = 
width of the pile and B is the equivalent width of the group (Vesic’, 1977).  Using this 
formula, the calculated settlement of the groups is less than 1 inch.  Calculations are 
provided in Appendix E-9. 

4.4.2.5 Pile Installation 

Hard Driving

While the clays should be fairly easily penetrated, layers of dense sand are present locally 
above the tip elevations.  For instance layer 3A (Figure 5B) is a 3- to 5-foot thick dense 
sand layer between about El. +2 and -3 feet, and dense layers with a few feet thickness 
are present above the tip elevations near the top of layer 4 between about El. -15 and -
20 feet (Figure 5B). Due to presence of these zones with higher end bearing, hard 
driving for several feet at selected depths should be anticipated, especially in the 
concrete abutment piles, although the layers are thin enough that the piles are expected 
to punch through.  The H-piles can more readily cut through these layers.   

Hammer Selection

Due to presence of these layers, we recommend that piles be driven with a hammer with 
rated capacity of at least 90,000 ft lbs. per blow (such as a Delmag D-36/32).

Blowcount Criteria

We performed preliminary driveability analysis and developed blowcount criteria for the 
piles using the computer program GRLWEAP (Computer output is shown in Appendix E-
10).  Concrete piles driven with a Delmag D36-32 should be driven to a minimum 
blowcount of 22 blows per foot, and steel H-Piles should be driven to a minimum 
blowcount of 20 blows per foot.  If blowcount is not reached on initial driving, re-tapping 
the pile for several inches and counting blows per inch may be performed after 24 to 48 
hours to evaluate increased capacity with “set-up.”  More detailed drivability analysis 
should be performed after the hammer-pile-cushion parameters are available. 

Pre-Drilling

Piles may be predrilled through the abutment fills in accordance with Caltrans practice 
as recommended in Section 4.4.2.2.  We recommend that piles otherwise be driven 
without pre-drilling.  If excessively difficult driving is encountered during construction, 
use of undersized pre-drilling can be considered with the written approval of Group 



Foundation Report April 16, 2009 
Bolsa Chica Road OC (Replace), SR-22 Page 20 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\FINAL Report\FR- Bolsa Chica Rd OC Rep Final.DOC 

Delta.  Undersized pre-drilling should be done with a maximum 12-inch auger for 
14-inch piles. 

Indicator Pile Program

We recommend that an indicator pile program be performed with Pile Driving Analyzer 
(PDA) measurements.  The benefits of the PDA measurements include: 

monitor hammer efficiency by measuring the energy delivered to the pile 
monitor compressive stresses at the end of pile driving to determine refusal blow 
count and compressive stress damage 
monitor tensile stresses during soft driving and to assess the potential for tensile 
stress damage 
confirm the ultimate dynamic friction and end bearing capacity 
determine setup so that long term frictional uplift and downdrag capacity can be 
verified
optimize the blow count criteria 
optimize the production pile lengths 

The indicator program should consist of driving a minimum of 8 pre-stressed concrete 
piles (4 in each stage of construction) and 10 steel H-piles (5 in each stage of 
construction).  Suggested locations are shown in Figures 2C and 2D.  The length of the 
test piles should be at least 10 ft longer than the lengths based on the specified pile tip 
elevations in Table 3E.  Final pile driving criteria and production pile lengths should be 
defined after the results of the indicator pile program are available. 

4.5 Approach Fill Earthwork 

Existing 1.5h:1v abutment fills were constructed during the original project grading, and 
these slopes will be excavated back at the same inclination to create a wider SR-22 and 
longer bridge than the existing conditions.   Profile grades on Bolsa Chica Road will be 
raised by a maximum of about 4 feet, and fairly minor fills with an estimated maximum 
thickness of about 15 feet will be placed along the east sides of the abutment 
approaches to create a wider Bolsa Chica Road.

Placement of fills is expected to cause consolidation settlements in Layer No. 2 (Figure 
5B).  Other fill and native site soils are stiff and overconsolidated and will settle quickly 
under the new embankments. 

Settlement due to fill placement is estimated to range from a maximum of 2 to 4 inches 
under the highest part of the approach fills, decreasing to 1 to 2 inches near the edges 
of the filled area.  Some of the settlement may be offset by the unloading due to 



Foundation Report April 16, 2009 
Bolsa Chica Road OC (Replace), SR-22 Page 21 
Parsons Transportation 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\FINAL Report\FR- Bolsa Chica Rd OC Rep Final.DOC 

excavation of abutment slopes.  Time dependent settlements still may occur due to 
consolidation of Layer 2.  A waiting period of 45 days after placing fill and prior to driving 
abutment piles should be specified in the contract documents.  Settlement monitoring 
should be performed at the abutment locations. GDC should review the settlement data 
and confirm stabilization prior to allowing piles to be driven. 

The entire footprint of areas to receive new fill shall be cleared and grubbed of any 
vegetation, the subgrade shall be scarified and recompacted.  Abutment wall backfill 
shall conform to Caltrans Standard Specifications for structural fill.  All earthwork shall 
conform to the current edition of Caltrans Standard Specifications.  All new fill placed 
within 150 feet of the abutment should have an expansion index (EI) of less than 50.  
Positive surface drainage away from foundation areas should be maintained.  The 
required expansive soil exclusion zone in a bridge abutment is illustrated in Figure 11. 

4.6 Slope Stability  

Abutment slopes are very stiff to hard compacted clayey fills, were engineered during 
original grading of the project, and based on our visual observations the slopes have 
performed well.  The fill and upper stiff native alluvium are underlain by a weaker firm to 
stiff clay layer.  We performed slope stability analyses for the proposed abutment and 
new fill slopes, with a maximum inclination of 1.5h: 1v and maximum height of about 30 
feet.  Soil layering and shear strengths used in our analyses are shown in Table 1.  For 
static analyses, we used ultimate (post-peak) drained shear strengths for clayey fills, and 
undrained shear strengths for Layer 2 (which is more critical than the drained condition).  
For seismic analyses, we used peak drained strengths for the fill and undrained shear 
strength for Layer 2. 

The stability analyses show that the stability of the slopes is controlled by deeper 
surfaces passing into Layer 2.  Analyses for static conditions indicate factors of safety in 
excess of 1.5, and for pseudo-static analyses using Kh=0.16 indicate factors of safety in 
excess of 1.1, and therefore meet Caltrans requirements for static and seismic stability.  
Calculations are included in Appendix E-7. 

4.7 Earth Pressures 

4.7.1 Active Pressures 

Static and seismic (if required) earth pressures for abutment walls with level backfill 
designed in accordance with Caltrans standards may be taken as: 

Unit Weight,  = 120 pcf 
Active Earth Pressure Coefficient, Ka = 0.30 
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Lateral earth pressure = 36 pcf 
Horizontal pressure due to areal surcharge loads = Ka x vertical pressure
Additional Seismic earth pressure = 15 pcf as inverted triangular pressure 

4.7.2 Passive Resistance of Abutments 

The ultimate lateral capacity of an abutment wall is a function of the height of the 
abutment wall that is acted on by the passive soil pressure on the backfill. The Caltrans 
Seismic Design Criteria (SDC), Section 7.8, dated February 2004 recommends a passive 
pressure of 5 ksf for a wall height of 5.5 feet based on full-scale abutment testing 
conducted at UC Davis. For wall heights other than 5.5 feet, the passive pressure may 
be determined by multiplying the 5-ksf value with the ratio (H/5.5) where H is wall height 
in feet in accordance with SDC.  For higher walls the maximum value of the passive 
resistance should be limited to 7.3 ksf corresponding to an abutment height of 8 feet. 

4.8 Temporary Excavation and Shoring 

Excavations should be readily accomplished with conventional equipment such as 
backhoes and excavators.  Excavation safety is the responsibility of the contractor and 
shall comply with all applicable OSHA regulations.  The safety of all excavations shall be 
verified by the designated competent person in the field, and excavation slopes or 
shoring modified as necessary to maintain a safe and stable excavation.  No surcharge 
loads should be permitted within a horizontal distance of 5 feet or the depth of the 
shoring, whichever is greater, unless the excavation / shoring has been designed for 
these loads.  In general, temporary excavations within the very stiff clay existing fills may 
be made near vertical for cuts up to about 5 feet without shoring.  Where not supporting 
existing improvements, higher temporary cuts may be made at maximum inclinations of 
¾ h: 1v to depths of up to about 20 feet below Bolsa Chica Road.  Vertical cuts higher 
than 5 feet, or cuts encroaching into a 1:1 plane below the edge of existing 
infrastructure, should be properly shored.  Cantilever shoring may consist of soldier piles 
and lagging.  Tied-back shoring may be required to facilitate staged construction. 

For temporary cantilevered shoring consisting of soldier piles and lagging, lateral earth 
pressures may be determined based on Figure 5.5.5.6-4 of Bridge Design Specifications 
(BDS) Section 5.5.5.6 (August 2003), “Simplified Lateral Earth Pressure Distributions for 
Temporary Non-gravity Cantilevered Walls with Vertical Wall Elements Embedded in 
Cohesive Soil and Retaining Cohesive Soil.”  For temporary braced or tied-back shoring, 
lateral earth pressures may be determined in accordance with BDS Section 5.5.5.7.2.  
Undrained shear strengths, drained friction angles, unit weights, and elevations of the 
cohesive soil layers may be determined using Table 1. 
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4.9 Construction Considerations 

The following construction considerations should be taken into account by bidders and 
contractors:

Bolsa Chica Road and SR-22 have daily commuter traffic, and construction will need 
to be carefully planned to minimize impacts to traffic; 
The bridge will be constructed in two stages, and travel lanes on Bolsa Chica will be 
reduced to about half the current number of lanes during construction; 
Work at freeway level will require traffic control and/or lane closure or night work to 
reduce the impact on freeway traffic; 
Construction staging areas are limited; 
Buried utilities are present and may cause construction conflicts; 
The surrounding area contains residential development and noise from pile driving 
may be an issue; 
A waiting period of minimum of 45 days should be specified after placing the fill 
along abutments and start of pile driving. Settlement should be monitored at the 
abutments by settlement plates to verify that the settlement has been completed; 
Existing foundation are present in the area of new piles and may conflict with the 
proposed pile foundation; 
Localized zones of hard driving may be encountered above the tip elevations, 
undersized pre-drilling will only be allowed if necessary with written approval of  
Group Delta; 
The Abutment and Bent pile caps are above the groundwater table, but will require 
temporary excavations.  Excavation adjacent to the existing bridge may require 
temporary shoring with tiebacks.  The contractor should submit temporary 
excavation and shoring shop drawings for the engineer’s approval prior to excavation. 
Our subsurface characterization is based on the borings performed at the locations 
shown in Figure 3.  Subsurface conditions between borings are based on 
extrapolation between these points. Therefore, if conditions different than those 
assumed in the design are encountered during construction, excavation, or pile 
driving, we should be notified immediately so that we can assess the impact to our 
current recommendations and make appropriate modifications, if required. 
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5.0 LIMITATIONS 

The report, exploration logs, and other materials resulting from Group Delta’s efforts 
were prepared exclusively for use in designing the proposed project. The report is not 
intended to be suitable for reuse on extensions, or modifications of the project, or for 
use on any other development, as it may not contain sufficient or appropriate 
information for such uses.  If this report, or portions of this report, are provided to 
contractors or included in specifications, it should be understood that it is provided for 
information only. 

Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of care and 
skill ordinarily exercised under similar circumstances by reputable geotechnical 
engineers practicing in this area.  No other representation, either expressed or implied, is 
included in our report.
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TABLE 1
SUMMARY OF LIQUEFACTION ANALYSES

BOLSA CHICA ROAD OC

CPT
Thickness of 

Liqufiable Layer (ft)
Liqufaction Induced 

Settlement (in)
Seismic Compaction 

Settlement (in)
Total

Settlement (in)
CPT-08-020 13 0.19 0.00 0.19
CPT-08-021 14 0.33 0.01 0.34
CPT-08-022 10 0.12 0.00 0.12

Mw = 7.0   PGA = 0.45g  (Newport-Inglewood - Strike Slip Fault)

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\Appendices\Appendix E\E-3 Liquefaction Calculations\CPT Liqufaction Summary.xls
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Bolsa Chica Road OC (Replace) 
Garden Grove, CA 

VICINITY MAP 

Figure 1 

GDC Project No. I-436 
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The base maps are from Microsoft Virtual Earth 
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                           FIELD INVESTIGATION
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APPENDIX A 
FIELD INVESTIGATION 

A.1 Introduction 

The subsurface conditions at the subject bridge were investigated by Group Delta 
Consultants, Inc. (GDC) by performing two (2) soil borings and three (3) Cone 
Penetration Tests (CPTs) during the period of March 31st to May 8th, 2008.  The 
borings were performed to depths of 86.5 feet to 96.5 feet below ground surface 
(bgs) and the CPTs were performed to depths of 118.5 to 150.2 feet bgs.  The CPT 
and boring locations were selected such that representative profiles of the site 
subsurface conditions could be developed at the subject overcrossing location.  
Locations of the borings and CPTs are presented in Figure 2 of the main report. The 
subsurface exploration program including location and depth of borings and CPTs is 
summarized in Table A-1 of this appendix. 

The CPTs were performed from the freeway lanes and shoulders of SR-22 within the 
Caltrans Right-of-Way (ROW).  The borings were performed from surface streets in 
the vicinity of the Bolsa Chica Road OC within the Cities of Westminster and Garden 
Grove ROWs respectively.   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. 

The exploration methods are described in the following sections.  Boring and CPT 
logs from the current exploration program are presented in Figures A-2a through A-
3d and A-4a through A-6d, respectively.

A.2 Soil Drilling and Sampling 

A total of two (2) soil borings (R-08-019 and R-08-023) were drilled and sampled at 
the subject bridge using rotary wash method during this project.  The borings were 
advanced to desired depths using a truck-mounted Mayhew 1000 drill rig and a 
4.875-inch drill bit in conjunction with bentonite slurry.

C & L Drilling, Inc. of La Habra, California drilled and sampled borings as 
subcontractor to GDC.  All borings were performed under the continuous technical 
supervision of a GDC field engineer, who visually inspected the soil samples, 
maintained detailed logs of the borings, and visually classified the soils in 
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accordance with the Unified Soil Classification System (USCS).  All soils were 
assigned a group name and group symbol, as described in Caltrans’ “Soil and Rock 
Logging Classification Manual”.  A key for soil classification and boring log legend 
are presented in Figures A-1a and A-1b, respectively.  The boring logs are presented 
in Figures A-2a and A-3d. 

Drive samples were generally collected from the borings at a typical interval of 5 to 
10 feet.  The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D-1586 
using a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler 
without lining.  The soil recovered from the SPT sampling was sealed in plastic bags 
to retain the natural moisture content.  The California sampler is a 3-inch outside 
diameter split barrel sampler lined with a 2.42-inch inside diameter metal rings. 
Compared to the SPT, the California sampler provides relatively undisturbed 
samples.  California samples were removed from the sampler, retained in the metal 
rings and placed in sealed plastic canisters to prevent loss of moisture.

At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either a downhole hammer.  SPT blow counts are often used as an 
index of the relative density and resistance of the sampled materials.  The number of 
blows to drive the sampler each 6-inch increment into the soil was recorded on the 
boring logs and it was used to estimate relative soil density or consistency.  For 
purposes of estimating relative densities or consistency, California drive sampler 
blow counts can be approximately converted to equivalent SPT blow counts by 
multiplying the field blow counts by a factor of 0.67 to correct for larger sampler 
end-area if driven with a 140-lb/30-in hammer.  Drive sample blow counts and 
corresponding density/consistency classifications are presented on the boring logs.  
At the completion of drilling, groundwater was measured.

The borings were abandoned by backfilling the borehole with cement grout mix as 
needed to the ground surface.  In paved areas, the upper 0.75 ft of the borehole was 
filled with asphalt patch as necessary. 

Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California for hazardous waste testing.  Laboratory tests included California 
Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics (EPA Method 
8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The drums were then 
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transported to an appropriate disposal area by Environmental Recovery Services, 
Inc. of Gardena, California based on the test results. 

Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing.  The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 

A.3 Cone Penetration Tests 

A total of three (3) CPT soundings (CPT-08-020 to CPT-08-022) were performed at 
the subject bridge to depths ranging from 118.5 to 150.2 feet bgs.  Kehoe Testing 
and Engineering, Inc. of Long Beach, California performed the CPT soundings as a 
subcontractor to GDC. 

The CPT soundings were conducted in general accordance with the ASTM D-3441 
test standard using an electronic cone penetrometer.  A 0.155-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig.  The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U).  These measured values are then used to estimate 
the type and engineering properties of soils being penetrated using relationships 
between qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in this appendix on Figures A-4a through A-6d.  
Soil behavior type and other interpretations of the CPT data provided by Kehoe are 
in our files.

At the completion of each sounding groundwater was measured using a well 
sounder and the CPT probe holes were abandoned by backfilling bentonite into the 
hole to within 0.75 feet of the ground surface.  The remaining 0.75 feet of the hole 
was filled with either asphalt patch or quickset cement patch as needed. 
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A.4 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table A-1    Summary of Field Explorations 

List of Figures  

Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2a and A-3d   Boring Logs  
Figures A-4a through A-6d  Cone Penetration Test Results 



TABLE A-1:
SUMMARY OF TEST EXPLORATIONS

BOLSA CHICA OC
SR-22 WEST ORANGE COUNTY CONNECTORS PROJECT

Exploration
No.

Approximate
Exploration
Station and 
Offset (ft) 1

Date
Performed

Exploration Type
Exploration

Elevation (ft) 2

Total
Depth

(ft)

Plan
Figure

No.

Appendix
Figure No.

Depth to 
Groundwater

(ft)

Groundwater
Elevation (ft) 2

Notes

R-08-019
38+33
47 R

4/23/2008 Rotary Wash Boring 53.62 86.5 L-4 A-2 NM NM

CPT-08-020
42+53
72 R

4/1/2008 CPT 28.35 124.6 L-3 A-4
Hole obstructed 

at 12' (dry)
NA GW is below Elev. 16 feet

CPT-08-021
42+39

54 L
3/31/2008 CPT 25.97 150.2 L-3 A-5

Hole obstructed 
at 7' (dry)

NA GW is below Elev. 19 feet

CPT-08-022
43+04

35 L
4/24/2008 CPT 25.20 118.5 L-3 A-6

Hole obstructed 
at 5' (dry)

NA
Tip Refusal at 118.5'

GW is below Elev. 21 feet

R-08-023
44+88

28 L
5/8/2008 Rotary Wash Boring 46.16 96.5 L-3 A-3 31 15.16

Notes:
1. Stationing relative to the "VV" line.  Right and left offsets defined by looking along centeline in direction of increasing station.
2. Elevations based on survey conducted in January 2009

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\Appendices\Appendix A\Table A1 Summary of Explorations Updated with Surveyed Data.xls



KEY FOR SOIL CLASSIFICATION

GROUP
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines
GP Poorly-graded gravel, gravel with sand, little or no fines
GM Silty gravel, silty gravel with sand, silty or non-plastic fines
GC Clayey gravel, clayey gravel with sand, clayey or plastic fines
SW Well-graded sand, sand with gravel, little or no fines
SP Poorly-graded sand, sand with gravel, little or no fines
SM Silty sand, silty sand with gravel, silty or non-plastic fines
SC Clayey sand, clayey sand with gravel, clayey or plastic fines
ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity
CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay
OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)
MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity
CH Inorganic clay of high plasticity, Fat Clay
OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)
PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart
          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).

Blowcount
SPT1

(CAL)2
Consistency

Blowcount3

SPT1

(CAL)2
Consistency

Undrained
Shear

Strength3, Su

(ksf)
<2

(<3) Very Soft < 0.25
0-4

(0-6) Very Loose 2-4
(3-6) Soft 0.25 -0.50

5-10
(7-15) Loose 5-8

(7-12) Firm 0.50 - 1.0
11-30

(16-45) Med. Dense 9-15
(13-22) Stiff 1.0 - 2.0

31-50
(46-75) Dense 16-30

(23-45) Very Stiff 2.0 - 4.0
>50

(>75) Very Dense >30
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter
 D30= 30% of the soil is finer than this diameter
 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 
SW Cu>6 and Cc between 1 and 3
GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 
pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT SAND GRAVEL COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch
MOIST- Damp but no visible water
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)
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GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Silty Sand (SM)
medium dense, moist, olive brown, fine grained with
scattered coarse grains, trace to no clay

Sandy Lean Clay (CL)
stiff, moist, olive gray, fine grained

Clayey Silt/Silty Clay (ML/CL)
very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Silty Sand (SM)
medium dense to dense, wet, olive brown, fine grained

Clayey Silt with Sand (ML)
hard, moist, gray, fine grained

becomes harder, drill bounce

Poorly Graded Sand with Silt (SP-SM)
very dense, moist to wet, brown gray, fine grained, no
gravel

no recovery (no catcher)
SP in tip as described above

becomes harder, drill bounce
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Poorly Graded Sand with Silt (SP-SM)
very dense, moist, olive gray

Boring terminated at 86.5 feet below ground surface
(bgs).
Groundwater not measured.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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5
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4" Asphalt Concrete (AC)
10" Aggregate Base (AB)
[FILL]
Sandy Lean Clay (CL)
very stiff to hard, red-brown, dry, fine to coarse grained
with scattered pieces of hard red clay and fine
subrounded granite gravel

light brown-yellow fine grained Clayey Sand (SC) in
sampler shoe

Clayey Sand (SC)
medium dense, moist, brown-yellow, fine grained

Sandy Clayey Silt (ML)
very stiff, moist, gray, with some fine grains and
scattered fine gravel

Sandy Lean Clay (CL)
hard, moist, brown-yellow, fine grained

Sandy Lean Clay (CL)
very stiff, moist, gray-brown, scattered fine grains and
fine gravel, with some very thin bedding present, little
silt, rolls excellent thread
with pieces of broken asphalt in sampler shoe

[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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[NATIVE]
Sandy Lean Clay/Lean Clay with Sand (CL)
stiff, brown-yellow, moist, fine grained

Lean Clay (CL)
stiff, moist, gray-brown, scattered fine grains and fine
gravel, with thin sand lense at 30.5', rolls excellent
thread

with some pieces of dry light brown-gray clay and
red-orange color mottling

Clayey Sand/Sandy Lean Clay (SC/CL)
medium dense/stiff to very stiff, moist, light brown-gray,
with some fine grains and silt

Poorly Graded Sand with Silt (SP-SM)
very dense, brown, wet, fine to medium grained

Clayey Silt with Sand (ML)
very stiff, moist, olive gray
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Silt with Sand (ML)
very stiff, moist, olive gray

Poorly Graded Sand with Silt/Silty Sand (SP-SM/SM)
dense, gray, wet, fine grained, long organic fibers
present

Lean Clay (CL)
very stiff, gray, moist, with some silt

Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Poorly Graded Sand (SP)
very dense, light brown-gray, wet, fine to medium
grained, little to no silt

drill chatter and fine to 1/2" gravel cuttings 77.5' to 78'

with red staining of quartz grains

drill chatter and fine gravel cuttings

Well Graded Sand with Silt (SW-SM)
very dense, light brown-gray, wet, fine to coarse grained,
with scattered fine gravel up to 1/2"

with thin lenses of interbedded gray Silt (ML)

Poorly Graded Sand (SP)
very dense, gray-white-black-orange, moist, fine grained

Boring terminated at 96.5 feet below ground surface
(bgs).
Groundwater measured at 31 feet bgs with tape after
bailing hole.
Borehole backfilled with grout mix and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

TOTAL DEPTH (ft)

SHEET NO.

M
O

IS
TU

R
E

(%
)

SAMPLING METHOD

Cities of Seal Beach, Westminster, and Garden Grove, California

DEPTH/ELEV. GROUND WATER (ft)

R-08-023

32 Mauchly, Suite B

START

S
A

M
P

LE
 T

Y
P

E
BORING DIA. (in)

A
TT

E
R

B
E

R
G

 L
IM

IT
S

LL
:P

I

I-436
FINISH

-30

-35

-40

-45

-50

BORING

GROUP DELTA CONSULTANTS, INC.

96.5 46.16 31.0 / 15.2

A. Tucker

D
R

Y
 D

E
N

S
IT

Y
(p

cf
)

4.875

Surveyed 01/09

O
TH

E
R

TE
S

TS

P
O

C
K

E
T 

P
E

N
(ts

f)

G
R

A
P

H
IC

LO
G

LOGGED BY
4  of  4

P
E

N
E

TR
A

TI
O

N
 R

E
S

IS
TA

N
C

E
(B

LO
W

S
 / 

6 
IN

)

DRILLING COMPANY

G
D

C
_L

O
G

_B
O

R
IN

G
_1

A
  I

-4
36

 B
O

LS
A

 C
H

IC
A

 O
C

 B
O

R
IN

G
 L

O
G

S.
G

PJ
  G

D
C

LO
G

.G
D

T 
 0

1/
30

/0
9



Figure A-4a
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APPENDIX B 
LABORATORY TESTING

B.1 General 

The laboratory testing was performed using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).

Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  These samples were then transported to the 
laboratory for examination and testing. Tests were performed on selected samples
as an aid in classifying the soils and to evaluate their physical properties and 
engineering characteristics.  This investigation included determination of Moisture 
Content and Dry Unit Weight, Atterberg Limits, Grain Size Distribution and Percent

Passing No. 200 Sieve, Direct Shear, Soil Corrosivity and Consolidation. A summary
of laboratory test results are included in Table B-1. Brief descriptions of the 
laboratory testing program and test results are presented below.

B.2 Soil Classification

The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and 
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The USCS soil classifications are presented on key for 
soil classification and on the boring logs in Figures A-1a to A-3d of Appendix A and
summarized in Table B-1. 

B.3 Moisture Content and Dry Unit Weight 

The field moisture and dry unit weight of each relatively undisturbed sample were
determined in general accordance with ASTM D2216.  The samples were trimmed
to obtain volume and wet weight and then were dried in accordance with ASTM
D2216. After drying, the weight of each sample was measured, and moisture 
content and dry density were calculated. The moisture content of selected SPT 
samples was also determined.  Results of these tests are presented in Table B-1 and 
on the boring logs in Figures A-2a to A-3d of Appendix A.

B.4 Atterberg Limits

Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a to A-3d of Appendix A and in 
Table B-1 and Figure B-1 of this appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 

Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through

a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided in Figure B-2 and Table B-1 of this
appendix.  The relative proportion (or percentage) by dry weight fines (finer than No. 
200 sieve) determined from grain size analyses is provided on the boring logs in 
Figures A-2a to A-3d of Appendix A.

B.6 Direct Shear Test 

To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on selected in situ samples in accordance with ASTM D3080. 
After the initial weight and volume measurements were made, the sample was
placed in the shear machine, and a selected normal load was applied. The sample 
was submerged, allowed to consolidate, and then was sheared to failure. Shear
stress and sample deformations were monitored throughout the test. The process 
was repeated under additional normal loads for selected samples. The test results 
are presented in Tables B-2a and B-2b and Figures B-3a to B-3b of this appendix. 

B.7 Soil Corrosivity

Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil minimum resistivity 
and pH (Caltrans method 643), water-soluble chlorides (Caltrans Test method 422),
water-soluble sulfates (Caltrans Test Method 417) and electrical resistivity (Caltrans 
Test method 643).  The test results are summarized in Table B-3 of this appendix.

B.8 Consolidation Test

One-dimensional consolidation tests were performed on selected undisturbed 
samples in the project area in accordance with ASTM D2435.  The test was
performed on 1.0-inch high, 2.42-inch diameter sample.  After trimming the ends, 
the sample was placed in the consolidometer and initial reading was recorded.  The 
sample was saturated under loading; and thereafter, the sample was incrementally
loaded. The results of the consolidation test are graphically shown in Figures B-4a 
to B-4e and consolidation parameters are summarized in Table B-4 of this 
appendix.
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B.9 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table B-1   Summary of Index Test Results 
Table B-2a   Summary of Single Point Direct Shear Test Results 
Table B-2b   Summary of Direct Shear Test Results 
Table B-3   Summary of Corrosion Test Results 
Table B-4   Summary of Consolidation Test Results 

List of Figures  

Figure B-1   Atterberg Limits Test Results  
Figure B-2   Grain Size Distribution Test Results 
Figures B-3a to B-3b Direct Shear Test Results 
Figures B-4a to B-4d Consolidation Test Results 
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-019 S-1 2.5 4.0 0.8 1.2 20 34 20 14 0.00

R-08-019 R-2 11.0 11.5 3.4 3.5 17 39 20 19 -0.16
R-08-019 R-6 31.0 31.5 9.5 9.6 19 33 21 12 -0.17
R-08-023 R-1 6.0 6.5 1.8 2.0 10 32 19 13 -0.69
R-08-023 S-8 40.0 41.5 12.2 12.7 24 29 19 10 0.50

Figure No. : B-1
Date :

(ASTM D-4318 / CT-204 / T-89)
05/21/08

ATTERBERG LIMITS

PLASTICITY CHART

Light Brown Sandy Lean Clay (CL)

Olive Gray Lean Clay with Sand (CL)

DescriptionSymbol
(%)

Light Brown-Gray Clayey Sand/Sandy Lean Clay (SC/CL)

LI
Depth

(ft) (m)

I-436

SR-22 - West County Connectors Segment

Project No. :

Light Brown Sandy Lean Clay (CL)

Remarks :

Red Brown Sandy Lean Clay (CL)
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Figure B-2
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-019              Undisturbed      Clayey Silt /                    115.5                                 15.9
 @ 10'-11.5'           & Saturated       Siltstone                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                           1210 @ 0.0600"                                   550 
          2000                                           2210 @ 0.0900"                                 1660 
          4000                                           3350 @ 0.0800"                                 2720 
                                                              C =  900 psf                                        C = 300 psf
                                                               φ =  32 deg.                                         φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3a

Sandy Lean Clay
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-023              Undisturbed      Clayey Silt                      94.6                                28.0
 @ 26'-26.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)
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          2000                                           1570 @ 0.1200"                                 1430 
          4000                                           2740 @ 0.2000"                                 2660 
                                                              C =  400 psf                                        C = 250 psf
                                                               φ =  30 deg.                                         φ = 30 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3b

Sandy Lean Clay/
Lean Clay w/Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-005 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4a

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-011 Depth: 20' - 21.5'  Date 05-13-08
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Figure No. B-4b

Sandy Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. R-08-017 Depth: 40' - 41.5'  Date 05-13-08
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Figure No. B-4c

Lean Clay



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-122 Depth: 5' - 6.5'  Date 05-13-08
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Figure No. B-4d

Clayey Sand



Group Delta # I-436 CONSOLIDATION TEST - ASTM D2435 Job No. 2002-017

 Boring / Sample No. A-08-120 Depth: 15' - 16.5'  Date 05-13-08
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Figure No. 4-e
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APPENDIX D
CALTRANS FOUNDATION REVIEW – SEISMIC DESIGN CRITERIA 



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: December 11, 2007 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 22 

FAX: (916) 227- 9765 
District County Route Post Mile 

MEMO BY: Group Delta Consultants DATED:
11/14/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071630 55-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum you forwarded with the subject titled “Seismic Design 
Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector OC Replacement, New SR-22/I-
405 HOV Connector)”, dated November 14, 2007, prepared by Group Delta Consultants. 

1. The design ARS for all structures located within the identified limits of the project should be developed based 
on a design PBA of 0.5g and Maximum Credible Earthquake (MCE) magnitude of 7.0 associated with the 
Newport-Inglewood fault. This is because, except at very low periods, spectral accelerations for this ARS 
should be higher than those for the ARS corresponding to a PBA=0.6g and MCE magnitude of 6.0 associated 
with the Los Alamitos fault.  The design ARS shall include modifications due to near-fault effects as specified 
in the Caltrans Seismic Design Criteria (SDC). 

2. The Table 2 in the report should also include estimated median Peak Ground Acceleration (PGA) using 
Sadigh et al (1997) attenuation relationships.  Geotechnical analysis such as liquefaction may need to be 
performed for more than one fault or combination of PGA and MCE magnitude to determine the controlling 
case.

3. The “Rated Magnitude” in Table 1 should be replaced with “Maximum Credible Earthquake or MCE 
Magnitude”.  The MCE magnitude for the Puente Hills Blind Thrust fault should be 7.25.  

4. When available, only the “EQFAULT Fault to Site Distance (km)” in Table 2, which in fact is the closest 
distance to the fault rupture surface, should be used when using Sadigh et al (1997) attenuation relationships.

5. Due to the limited scope of the memo, the title should be changed from “Seismic Design Criteria for Bridges 
“, to “Design Ground Motion Criteria for Bridges”. 

6. “Caltrans seismology department” should be replaced with “Caltrans Geotechnical Services”. 

Reviewed By: Mohammed  Islam, Ph.D., G.E., Senior Transportation Engineer/Seismic Specialist

Tel. 916-983-3328  Geotechnical Design South-1 

x



FOUNDATION REVIEW 
Page 1 of 1   

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES

TO
: MR. SUDHAKAR VATTI  DATE: January 11, 2008 

Office of Special Funded Projects (OSFP)  
FILE: 12      ORA 405 

FAX: (916) 227- 8683 
District County Route Post Mile 

MEMO BY: Group Delta Consultants 
(GDC)

DATED:
12/19/2007 SR-22 Phase 2 project: Valley View UC, 

S405/E22 Connector OC, New SR22/I-
405 HOV Connector

Structure Name 

GENERAL PLAN DATED: N/A FDN PLAN DATED: N/A 12-071631 405-var

   
 EA Number  Bridge Number 

Submittal (Check One):              1st                     2nd                                 3rd                   4Th                       Other: ___________________ 

The following are our review comments on the memorandum with the subject title “Seismic Memorandum No. 2 – 
ARS Curves for Bridges Design Criteria for Bridges (SR 22 Valley View OC Replacement. S405/E-22 Connector 
OC Replacement, New SR-22/I-405 HOV Connector), to be used in conjunction with our memorandum dated 11-14-
07 previous submitted addressing PBA. 

1. The report presents two ARS curves in Figure 2. It does not identify the recommended ARS curve. 
Furthermore, any recommended ARS curve at this time should be identified as preliminary.  

2. The suggested design PBA of 0.6g in the memorandum dated 11-14-07 was based on a MCE magnitude M= 
6.0.  However, the modified ARS curves for PBA=0.6g presented in the subject memorandum for PBA=0.6g 
were developed based on the standard SDC curve for M=6.5 0.25.   There are no standard SDC curves for 
M=6.0

3. A modified Type E ARS curve for PBA=0.5g and M=7.0 should be recommended as the preliminary design 
ARS curve for this project. 

4. If, after completion of the geotechnical exploration, the soil profile at the site is categorized as Type F due to 
liquefaction, two different ARS curves, one without liquefaction and the other considering liquefaction should 
be recommended for structure design.  Soil or foundation design parameters used in the structural analysis 
should correspond to the conditions appropriate for the ARS under consideration. 

5. Please see our “Foundation Review” document, dated December 11, 2007 for comments on the GDC 
memorandum dated 11-14-2007. 

Reviewed By:         Mohammed  Islam, Ph.D., G.E.,  
                               Senior Transportation Engineer/Seismic Specialist 

Geotechnical Design South-1 
                5900 Folsom Blvd 
                Sacramento, CA 95630

Tel. 916-983-3328; email: mislam@dot.ca.gov  

x



APPENDIX E 
ANALYSIS AND CALCULATIONS 

(SUBMITTED AS A SEPARATE PACKAGE) 



APPENDIX F 
CALTRANS COMMENTS AND RESPONSES 



April 13, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments dated March 26, 2009
(2nd Submittal) 
Foundation Report 

  BOLSA CHICA ROAD OC (REPLACE) 
BRIDGE NO. 55-1102 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated February 12, 2009 
GDC Project No. I-436  

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Is LRFD Design Guidelines 4th Edition, dated 2007 used for design? If not, 
explain.

Yes, geotechnical design is in general accordance.  According to the General 
Notes and Index to Plans the following criteria apply for structural design: 
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2. LOTB must have the name of Caltrans OSFP liaison engineer …………… .   

The requested change has been made in the revised logs.  The space will be left 
blank for Caltrans to insert electronic signature. 

3. LOTBs must have the subsurface conditions Profile and the Plan both 
included on the same sheet. (Refer to …………..).  

The requested change has been made in the revised logs. 

4. Include in Tabular form in the Appendix, a summary of laboratory test 
results …………………………..

The requested summary is provided in Appendix B.  

5. Table 1 summarizes the recommended design properties.  Explain in 
section 3.3.3 of the subject submittal, how strength parameters (both drained 
and undrained) and internal friction angle were evaluated.  

Drained shear strength parameters are primarily obtained from the Consolidated 
Drained (CD, slow) direct shear test results using peak and ultimate values of 
cohesion intercept and friction angle.  Undrained shear strengths were obtained 
from the interpreted CPT data which uses Su  =  Qc / Nk  in which: 

Su = undrained shear strength, ksf 
Qc =  cone tip resistance, tsf, and 
Nk  =  15. 

Interpreted Su values are shown in the interpreted CPT data in Appendix A.  
Penetration resistance and pocket penetrometer / torvane data were used to 
confirm reasonableness of CPT Su data.  Discussion has been added to Section 
3.3.3.

6. Are the consolidation coefficients found based on Consolidation tests 
(direct method) or by correlation (indirect method)? Explain. 

Cc and Cr were obtained from consolidation tests (direct method) applying 
Schmertmann’s correction; Cr was approximated by Ce (unloading).   Cv, coefficient 
of consolidation, was based on correlations (Navfac, 1987) Figure 3-6, 7-3-15.  
Values from the overall project were considered. 



Response to Comments - Foundation Report April 13, 2009 
Bolsa Chica Road OC 
Parsons Transportation Page 3 
GDC Project No. I-436 

N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\I-436 FR Bolsa Chica Rd OC\FINAL Report\Response to 95% Comments Bolsa Chica Rd OC.doc 

7. Explain why no Triaxial tests were performed to assess the strength of the 
soils.  Please refer to 2007 LRFD Design specification Guidelines, Section 
10.4.6.2.2.

The local Southern California practice is to use pocket penetrometer and 
interpreted CPT data for undrained shear strength.  A conservative interpretation of 
the CPT interpreted undrained shear strength is used in the design.  Where very 
soft cohesive soils are present, such as Bay Mud, triaxial tests or vane shear tests 
may be warranted. However, in our 20 years of experience on Caltrans projects and 
38 years experience using CPT data on local generally medium stiff to stiff 
cohesive soils, no triaxial tests have conventionally been performed.

8. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 

Method 2 refers to triggering analysis based on CPT data and settlement 
calculations based on equivalent SPT blow count.  Method 1 refers to triggering 
analysis and settlement calculations based on equivalent SPT values.

9. Are there any facilities nearby the pile driving activities and if so what is 
impact of the pile driving vibration on these facilities, both airborne and in 
ground? Explain. 

The closest pile driving operations are more than 100 ft from Abutment 3 of the 
new bridge to the housing north of the site.  Based on published data (Theissen 
and Wood, 1982), at a distance of 100 ft, peak particle velocities for impact pile 
driving at firm or soft soil sites are less than 0.5 inches per second, and the safe 
limit for residential structures is 2 inches per second (see Attachment 2).  
Therefore, no significant vibration or damage from pile driving is anticipated.  
Noise will be an issue; however, existing soundwalls are present and will mitigate 
the sound effects to some extent. 

10. How the nominal driving resistance was arrived at? 

Factored loads were provided by the Structural Engineer and nominal resistance 
was obtained by dividing the sum of factored loads by resistance factor.  As per 
Caltrans requirements, a resistance factor of 0.7 was used for strength limit state 
and 1.0 was used for extreme limit state. 

Nominal Resistance = Sum of the Factored Loads / Resistance factor 
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11. Explain how you are planning to drive the concrete piles through the 
extremely high blow count material, if piles do not punch through these very 
dense layers? Elaborate. 

It is true that there is a zone of high blow count sand above the specified pile tips 
(Layer 3A between about El. +2 and -3 feet.  However, CPT data show that layer 
3A is less than 5 feet thick and experience indicates the piles can punch through, 
since it takes about 5 diameters above and below the tip to mobilize full end 
bearing.  An indicator pile program is proposed and pile lengths or installation 
method may be adjusted, if refusal is obtained at shorter penetrations.   For 
example, consideration can be given to undersized pre-drilling as mentioned in 
Section 4.4.2.5, Pre-Drilling.

12. It is not clear to the reviewer how the settlement was calculated for the 
piles? Provide calculation and elaborate. 

Vesic’ (1977) states that “Modern research on pile behavior has established that full 
mobilization of skin resistance requires a relative displacement between the pile 
shaft and surrounding soil of  0.25 to 0.4 inches (6 to 10 mm).”  Ultimate end 
bearing was assumed to occur at a movement of 10% of the pile diameter.  Based 
on this, we conservatively assumed a value of 0.4 inch for mobilization of ultimate 
frictional capacity, and determined mobilized end bearing at that deflection. The 
pile load vs deflection curve for deflections less than 0.4 inches is generally a 
straight line.  Based on the average pile load for dead plus live load, we calculated 
the movement required for supporting the pile load by linear interpolation as: 

Settlement (inches) = Average pile load *0.4” / Ultimate capacity

Once the settlement under a single pile was estimated, we obtained a group factor 
using the formula by Vesic’ (1977) as follows: 

Equivalent Group Width = B = (length x width)1/2

Group Factor = (B/b) 1/2

In which B = equivalent group width and b = pile width. 

The appropriate calculations are shown in Attachment E-7 (See Figure 1). 
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13. Is live load used for pile settlement calculation? If so, explain.  Note 
that LRFD guidelines do not include live load for assessment of consolidation 
settlement. 

We used dead plus 50% live load, since the settlements of the stiff supporting soils 
are not consolidation / time dependent settlements.   

14. LPILE graphic representation does not correspond to the specified pile 
tip elevation and hence pile depth depicted in Table 3D.  Explain and 
reconcile.

Pile lengths for Abutments 1 and 3 for 14-in. square pre-cast pre-stressed piles are 
63 and 58 feet, respectively, and analyses used a pile length of 54 feet.  A critical 
length analysis (pile length versus top deflection in LPILE) indicates that there is no 
effect of pile length on deflection beyond a length of about 20 feet (See Figure 2).  
Therefore for abutment piles longer than about 20 feet, there is no effect on the 
lateral capacity of the pile.   

Pile lengths for Bent 2 are 50 feet, and 50 feet was used in analyses.  A critical 
length analysis (pile length versus top deflection in LPILE) indicates that there is no 
effect of pile length on deflection beyond a length of about 22.5 feet (See Figure 
3).  Therefore for bent piles longer than about 22.5 feet, there is no effect on the 
lateral capacity of the pile. 

15. Foundation recommendations for abutment piles Tables 3C and 3E 
show only the design tip elevations for compression and settlement for 
Abutments 1 and 3 and is missing the design tip elevations for lateral load.  
Calculate the latter and revise tables accordingly. 

A pile length of 1.25 times the critical length or about 25 ft is appropriate for lateral 
load at abutments (design pile tip elevation of El. +13.3 ft for Abut 1, and El. +7.8 
for Abut. 3.   For the bent, a pile length of 1.25 times the critical length or 28 feet 
is appropriate for lateral load (Tip Elevation of El. -7 feet).  A revised Table 3C is 
included as Figure 4, revised Table 3D is in Figure 5, and revised Table 3E is 
shown as Figure 5.

16. Explain how design tips were calculated for lateral load and elaborate 
on the apparent inconsistencies between design pile tip elevations and actual 
calculations.

See response to questions 14 and 15. 
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17. How the values of group efficiencies for lateral pile capacity arrived at? 

Reasonable values of average group p-multiplier (0.5) were selected from Caltrans 
Research Report GRG, Vol. 1, No. 6 and used for evaluating deflections for both 
transverse and longitudinal loading. The p-multiplier was taken as 0.75 for the 
leading row of piles to determine maximum bending moment in the group. 

18. Explain why the group efficiency for both transverse and longitudinal 
loading was not incorporated in the calculation and /or text of the subject 
report?

See Response to Item 17.  

19. What are the construction concerns and issues related to water quality 
during construction? Elaborate. 

No dewatering or groundwater is anticipated in construction.  Proper use of 
standard BMPs will be implemented to keep sediment from entering storm drains 
during grading. 

20. How ground slope was incorporated into the abutment pile lateral 
analysis in the longitudinal direction and why. 

Abutment footings are on a pile cap founded within a 1.5h:1v slope.  When the 
abutment piles are subjected to lateral loads in the downslope (longitudinal) 
direction, the sloping ground results in reduced passive soil resistance on the side 
of the piles compared to level ground conditions, and therefore it is appropriate to 
include this in the analysis model.  This is modeled in LPILE p-y curves, using the 
sloping ground reduction described in the LPILE technical manual.  A ground 
slope of 33.7 degrees was included in the analysis to model the 1.5h:1v slope. 

REFERENCES

Caltrans, Research Notes, The GeoReserach Group, May 2003, GRG Vol.1, No.6, 
“Lateral Load Tests Of Pile Groups Lead to Improved Design Recommendations.” 

Theissen, J. R. and Wood W. C., “Vibrations in Structures Adjacent to Pile Driving,” 
Engineering Bulletin 60, Dames and Moore, Los Angeles, July 1982. 

Vesic’, A. S., “Design of Pile Foundations, National Cooperative Highway Research 
Program, Highway Synthesis of Highway Practice, 42,” Transportation Research 
Board, National Research Council, Washington, D.C., 1977. 
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The following are attached and completes our response: 

Figure 1 Settlement Calculations (from Attachment E-7) 
Figure 2 Critical Length for Lateral Deflection, Abutment Piles 
Figure 3 Critical Length for Lateral Deflection, Bent Piles  
Figure 4 Revised Table 3C 
Figure 5 Revised Table 3D 
Figure 6 Revised Table 3E 

Attachment 1  Caltrans Comments dated March 26, 2009 
Attachment 2  Vibrations from Pile Driving (Theissen & Wood, 1982) 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 
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ATTACHMENT 1 
CALTRANS COMMENTS DATED March 26, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. LAM NGUYEN    DATE:  March 26, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 0.92           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc           DATED: February 12, 2009    Bolsa Chica Road OC (Replace) 
    Structure Name 

GENERAL PLAN DATED: February 23, 2009   FDN PLAN DATED: February 23, 2009 12-071621    55-1102
                      EA Number Bridge Number 

Submittal (Check One): 1st X 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled  
“Foundation Report, Bolsa Chica Road OC (Replace), Bridge No. 55-1102, Orange County, 
California”, prepared by Group Delta Consultants, Inc, dated February 12, 2009 and submitted to 
our office on February 26, 2009. In our review, we made reference to the following: 

“Structure Foundation Report, Bolsa Chica Road OC (Replace), Bridge No. 55-1102, 
Orange County, California”, prepared by Group Delta Consultants, Inc, dated October 24, 
2008.
“Caltrans Review Comments Memorandum,” prepared by OGDS-1, dated January 16, 
2009.”

We have the following comments: 

1. Is LRFD Design Guidelines 4th edition, dated 2007 used for design? If not, explain. 
2. LOTB must have the name of the Caltrans OSFP liaison engineer and the corresponding 

info, revise accordingly. (Refer to Caltrans Email correspondence on March 13th , 2009) 
3. LOTB must have the subsurface conditions Profile and the Plan both included on the same 

sheet. (Refer to Caltrans Email correspondence on March 13th, 2009). 
4. Include in tabulated form in the Appendix a summary of the laboratory tests results, tables 

should include Boring number, sample number, depth, soil type, Moisture content, dry 
density, grain size distribution (Gravel Sand, Fine %), Atterberg Limit. A Separate Table 
for the Strength tests, including boring number, sample type, depth, soil type, strength. 
Finally a table for consolidation test results that includes boring number, sample number, 
depth, soil type, t50, t90, Cc, Cr, Cc , Cr ,e0 and ’p.

5. Table 1 summarizes the recommended design properties. Explain in section 3.3.3 of the 
subject submittal, how the strength parameters (both drained and undrained) and internal 
friction angles were evaluated. 

6. Are the consolidation coefficients found based on Consolidation tests (direct method) or by 
correlation (indirect method)? Explain. 

7. Explain why no Triaxial tests were performed to assess the strength of the soil. Please refer 
to 2007 LRFD Design Specification Guidelines, Section 10.4.6.2.2. 

8. What does Method 2 refer to in the CPT liquefaction calculations? Explain. 



9. Are there any facilities nearby the pile driving activities and if so, what is the impact of the 
pile driving vibration on these facilities, both airborne and in ground? Explain. 

10. How the Nominal Driving Resistance was arrived at? 
11. Explain how you are planning to drive the concrete piles through the extremely high blow 

count material, if the piles do not punch through these very dense soil layers? Elaborate. 
12. It is not clear to the reviewer how the settlement was calculated for the piles. Provide 

calculation and elaborate. 
13. Is live load used for pile settlement calculation? If so, explain. Note that LRFD guidelines 

do not include live load for assessment of consolidation settlement.  
14. LPILE graphic representation does not correspond to the specified tip elevation and hence 

the pile depth depicted in table 3D. Explain and reconcile. 
15. Foundation recommendation for abutment piles, Tables 3C and 3E show only the design tip 

elevations for compression and settlement for Abutments 1 and 3 and is missing the design 
tip elevations for lateral load. Calculate the latter and revise the Tables accordingly.

16. Explain how the pile tip elevations were calculated for the lateral load and elaborate on the 
apparent inconsistencies between the design pile tip elevations and the actual calculations. 

17. How the values of group efficiencies for lateral pile capacity were arrived at? 
18. Explain why the group efficiency for both transverse and longitudinal loading was not 

incorporated in the calculation and/or text of the subject report? 
19. What are the construction concerns and issues related to the water quality during 

construction? Elaborate. 
20. How ground slope was incorporated into the abutment pile lateral analysis in the 

longitudinal direction and why?  

Please call Sharid Amiri at (949)724-2599, if you have any questions. 

Approval:      Reviewed By:  Sharid Amiri, Ph.D.; P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File



ATTACHMENT 2 
VIBRATIONS FROM PILE DRIVING (THEISSEN & WOOD, 1982) 











FIRST ROUND
Response to Caltrans Review Comments

And
Caltrans Comments



February 10, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments
Structure Foundation Report 

  BOLSA CHICA ROAD OC (REPLACE) 
BRIDGE NO. 55-1102 
12-ORA-22-PM0.92, EA 12-071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated October 24, 2008 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Revise the title in the subject report: “Structure Foundation Report…” to 
“Foundation Report …”

The requested change has been made in the revised report. 

2. Include a paragraph for the total number of bridge structures within the 
project limit and refer in general to the other structures such as walls, etc…)  
when describing the project.

The requested change has been made in the revised report. 

3. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of 
this subsection and Table in the section.  

We have deleted this section and the table. 

4. Include a Figure describing Site Location Map in Section 1.   

The site vicinity map (Figure 1) is included in Figures at the end of report, and is 
referenced in Section 1.0. 
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5. Revise section 2 title “Field and Laboratory Investigations” to “Field 
Investigation and Laboratory Testing”

The requested change has been made in the revised report. 

6. Include a table in the “field investigation and laboratory testing section” 
that includes the boring/CPT information, with station, offset, elevation for 
top and bottom of the boring, ground water and the exploration method (i.e. 
rotary wash, etc…).   

The requested table is included in Appendix A, Table A-1.  We have added a 
sentence in the revised report directing the reader to this table. 

7. Include a Table in Section 2 to describe the type of laboratory test, the 
corresponding ASTM or CT  test method, its purpose and results location 
(refer to the appropriate Appendix).  

A complete description of the tests, their purpose, and ASTM / CT test numbers 
are included in Appendix B.  The reader is referred to Appendix B in Section 2.2.   

8. Include a Figure in the field investigation and laboratory testing that 
depicts the boring and CPT Location Map.

The Exploration Location Plan (Figure 3) is included in Figures at the end of 
report, and is referenced in Section 2.1. 

9. The elevation for the boring and CPT must be based on field survey, it is 
indicated in the subject report that the elevations have been approximated 
and not surveyed. Also, refer to the PDT meeting minutes.   

The borings and CPTs were surveyed and the locations and elevations have been 
updated in Appendix A and in the LOTB in the revised report and plans. 

10. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan 
accordingly, per comment No.10.   

Refer to our response to Comment 9. 

11. Include a Section on Geology that is comprised of Physiography, Geologic 
Structure, Stratigraphy and Geologic Hazards subsections. 

The requested change has been made in the revised report. 
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12. Revise and/or complement groundwater information in the subject report 
by referring to the California Department of Conservation (CDC). Is the 
information provided in the subject report consistent with CDC?

The requested information is included in Section 3.3.2.2.  The high historical 
groundwater contour map is included in Figure 6 at the end of the report, and is 
consistent with our recent data at the site.  The reference in the text has been 
changed to CDC. 

13. Include an idealized soil profile and strength parameters in a tabulated 
form in Section 3 of the subject report. The table should have information 
about elevation, soil type, unit weight, cohesion, and friction angle.

The tabulated idealized soil profile containing the requested information is included 
in Table 1 at the end of the report, and is referenced in Section 3.3.3. 

14. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 
that depicts graphically the CPT , boring data, the proposed foundation top 
and bottom elevation and support locations.

The graphic soil profile is included in Figure 5B at 11x17” size at the end of the 
report and is referenced in Section 3.3.3. 

15. There is no reference to LRFD and WSD design methods in calculating 
the Bent and abutment piles respectively, in the subject report, explain.  

This was indicated (but not explicitly stated) in the table in Section 1.1.5 (now 
deleted per Comment 3).  We have added a statement clarifying this fact in Section 
4.4.2, New Foundations. 

16. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. 
The latter information was emailed by Caltrans OGDS-1 to the respective 
consultant designers and was also discussed during the geotechnical focus 
and PDT meetings.

At the time of our report this section of MTD had not been updated on the website.  
We have revised the report to follow the 2008 MTD. 

17. Include tables for the Foundation Design Data Sheet, Foundation Design 
Loads, Foundation Recommendations and Pile Data Sheet, per 2008 LRFD 
Caltrans Memo to Designers. 

Refer to our response to Comment 16. 
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18. Include the Nominal Driving Resistance in the appropriate section of the 
tables cited above and explain how it was arrived at.  

The requested change has been made in the revised report. 

19. Concrete class 200C is recommended in the subject report: Class C piles 
are no longer part of Caltrans Standard Plans. Project Standard Special 
Provisions need to discuss the corrosion remediation for the piles.

The reference has been corrected in the revised report.  We will coordinate with 
Parsons to address in the SSPs. 

20. Include a section on static settlement criteria during construction and 
BEFORE commencement of pile driving, where appropriate.

This information was included in the third paragraph of Section 4.5, Approach Fill 
Earthwork.

21. Settlement monitoring for the embankment should be discussed and 
included in the construction consideration.

Settlement monitoring was recommended in the third paragraph of Section 4.5, 
Approach Fill Earthwork.  We have added a bullet to Construction Considerations, 
Section 4.9 in the revised report. 

22. Include backup data for the Corrosion in the Appendix.  

Corrosion test results are presented in Section B.7, Table B-2 of Appendix B. 

23. Discuss the settlement of piles and explain how they were arrived at.  

We have added a discussion of pile settlement as Section 4.4.2.4, and changed 
Pile Installation to Section 4.4.2.5 in the revised report. 

24. Provide the calculations in a separate volume. Include a CD a sample for 
all the actual spread sheets used for calculation. These spread sheets are 
subject to review and verification by Caltrans to insure the validity of the 
calculations shown in the spread sheets in the subject report. Included in the 
CD should also be the input files and output files for LPILE software lateral 
pile capacity.

The requested items are submitted along with the revised report. 
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25. Why LPILE version 5 (latest) was not used for the lateral pile capacity 
calculations and an outdated LPILE 4 is used. 

At the time of our report we were using LPILE Plus 4.0.  The sand and clay p-y 
curves and the finite difference beam on elastic foundation model have not 
changed since the original version of LPILE except some additional features which 
we have not used.   Future calculations will utilize Version 5.0.  A sample 
calculation using both versions 4.0 and 5.0 is provided.

26. Provide the slope stability using SLIDE program, provide the input and 
output files.

GDC does not currently possess the requested software.  We have used 
PCSTABL5M, which is well documented and appropriate software for slope stability 
analysis.  We have ordered the SLIDE program to meet Caltrans request for future 
projects.

27. Provide axial pile capacity by sample hand calculation verification or a 
sample spreadsheet where it can be verified by Caltrans OGDS-1.  

The requested information is included in the revised report. 

28. The data for the GRLWEAP is not referenced and/or is not made available 
for our review, include the latter.  

The GRLWEAP analysis for an assumed Delmag D36-32 hammer is included with 
the revised report.  Production driving criteria will be developed from the indicator 
program, using the actual driving equipment selected by the contractor, Pile 
Driving Analyzer (PDA) measurements, CASE method, and CAPWAP method. 

29. Elaborate and expand on drivability of the recommended piles, based on 
the recommendations of the report cited in comment No. 28.   

The requested information is included in the revised report. 

30. Pile Data Table shown on the plans, is missing the pile types.  

We will coordinate with Parsons so that the pile data table is corrected, including 
updating to the 2008 Memo To Designers. 
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31. Why Pile Data Table is not shown on Sheet 4 of 24 and is instead shown 
on Sheet 5 of the subject submittal bridge plans. 

We will coordinate with Parsons to address the question. 

The following is attached and completes our response: 

Attachment 1  Caltrans Comments dated January 16, 2009 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 609-1020. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (1 electronic PDF file via e-mail) 



ATTACHMENT 1 
CALTRANS COMMENTS DATED JANUARY 16, 2009 



DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES 

TO: MR. SUDHAKAR VATTI    DATE:  January 16, 2009 
Office of Special Funded Projects (OSFP)   
Attention:  Mr. SUDHAKAR VATTI   FILE:      12       ORA       22                 0.92           
Fax:  (916) 227-8683     District County   Route          Post mile 

FDN REPORT BY: Group Delta Consultants, Inc DATED: October 24, 2008    Bolsa Chica Road OC (Replace)   
  Structure Name 

GENERAL PLAN DATED: October 27, 2008   FDN PLAN DATED: October 27, 2008  12-071621    55-1102
                      EA Number Bridge Number 

Submittal (Check One): x 1st 2nd 3rd 4th Other:

The Office of Geotechnical Design South 1 (OGDS-1) has reviewed the submittal titled “Structure 
Foundation Report, Bridge No. 55-1102, Orange County, California”, prepared by Group Delta 
Consultants, Inc, dated October 23, 2008 and submitted to our office on December 9th, 2008. 

We have the following comments: 

1. Revise the title in the subject report: “Structure Foundation Report…” to “Foundation 
Report …” 

2. Include a paragraph for the total number of bridge structures within the project limit and 
refer in general to the other structures such as walls, etc…)  when describing the project.

3. Section 1.1.5 Design Foundation Sizes and Loads. No need for inclusion of this subsection 
and Table in the section. 

4. Include a Figure describing Site Location Map in Section 1.
5. Revise section 2 title “ Field and Laboratory Investigations” to “ Field Investigation and 

Laboratory Testing” 
6. Include a table in the “field investigation and laboratory testing section” that includes the 

boring/CPT information, with station, offset, elevation for top and bottom of the boring, 
ground water and the exploration method (i.e. rotary wash, etc…).

7. Include a Table in Section 2 to describe the type of laboratory test, the corresponding 
ASTM or CT  test method, its purpose and results location (refer to the appropriate 
Appendix).

8. Include a Figure in the field investigation and laboratory testing that depicts the boring and 
CPT Location Map.

9. The elevation for the boring and CPT must be based on field survey, it is indicated in the 
subject report that the elevations have been approximated and not surveyed. Also, refer to 
the PDT meeting minutes.  

10. Revise the Log of Test Borings (LOTB) sheets in the Bridge Plan accordingly, per 
comment No.10.

11. Include a Section on Geology that is comprised of Physiography, Geologic Structure, 
Stratigraphy and Geologic Hazards subsections.  



12. Revise and/or complement groundwater information in the subject report by referring to the 
California Department of Conservation (CDC). Is the information provided in the subject 
report consistent with CDC?   

13. Include an idealized soil profile and strength parameters in a tabulated form in Section 3 of 
the subject report. The table should have information about elevation, soil type, unit 
weight, cohesion and friction angle. 

14. Include an Idealized Soil Profile Figure (sheet size : 8.5 by 14) in Section 3 that depicts 
graphically the CPT , boring data, the proposed foundation top and bottom elevation and 
support locations.

15. There is no reference to LRFD and WSD design methods in calculating the Bent and 
abutment piles respectively, in the subject report, explain. 

16. Refer to 2008 Caltrans Memo to Designers for the LRFD design of piles. The latter 
information was emailed by Caltrans OGDS-1 to the respective consultant designers and 
was also discussed during the geotechnical focus and PDT meetings.  

17. Include tables for the Foundation Design Data Sheet, Foundation Design Loads, 
Foundation Recommendations and Pile Data Sheet, per 2008 LRFD Caltrans Memo to 
Designers.

18. Include the Nominal Driving Resistance in the appropriate section of the tables cited above 
and explain how it was arrived at. 

19. Concrete class 200C is recommended in the subject report: Class C piles are no longer part 
of Caltrans Standard Plans. Project Standard Special Provisions need to discuss the 
corrosion remediation for the piles.       

20. Include a section on static settlement criteria during construction and BEFORE 
commencement of pile driving, where appropriate. 

21. Settlement monitoring for the embankment should be discussed and included in the 
construction consideration. 

22. Include backup data for the Corrosion in the Appendix. 
23. Discuss the settlement of piles and explain how they were arrived at. 
24. Provide the calculations in a separate volume. Include a CD a sample for all the actual 

spread sheets used for calculation. These spread sheets are subject to review and 
verification by Caltrans to insure the validity of the calculations shown in the spread sheets 
in the subject report. Included in the CD should also be the input files and output files for 
LPILE software lateral pile capacity. 

25. Why LPILE version 5 (latest) was not used for the lateral pile capacity calculations and an 
outdated LPILE 4 is used.  

26. Provide the slope stability using SLIDE program, provide the input and output files. 
27. Provide axial pile capacity by sample hand calculation verification or a sample spreadsheet 

where it can be verified by Caltrans OGDS-1. 
28. The data for the GRLWEAP is not referenced and/or is not made available for our review, 

include the latter. 
29. Elaborate and expand on drivability of the recommended piles, based on the 

recommendations of the report cited in comment No.28.  
30. Pile Data Table shown on the plans, is missing the pile types. 
31. Why Pile Data Table is not shown on Sheet 4 of 24 and is instead shown on Sheet 5 of the 

subject submittal bridge plans.   

Please call Sharid Amiri at (949)724-2599, if you have any questions. 



Approval:      Reviewed By:  Sharid Amiri, P.E.                     
         Geotechnical Design South-1 
(C3)  Not Approved
Office of Special Funded projects      

Cc:  OGDS (Sacramento)  DES Office of Specifications and Estimates  (All Reviews) OSC R.E Pending File
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February 12, 2009 (Revised April 24, 2009) 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Jason Majzoub 

Subject: Foundation Report 
Overhead Sign Foundations 
Nos. 31,41,72,82,83,103,104,113,115,121,143,152,153,161
PM 22-0.84, 405-20.66, 20.89, 21.08, 21.22, 21.59, 21.52, 
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West County Connector Project 

  I-405/SR-22 HOV Connector Segment 
12-ORA-22 PM R0.7/R2.9: 405 PM 20.4/22.3, EA 071621 
Orange County, California 

  GDC Project No. I-436 

Dear Jason: 

We are transmitting with this letter eight copies of our Foundation Report for the 
proposed overhead sign foundations on the subject project.  This report presents 
the results of our field and laboratory investigations, and provides 
recommendations for the foundation design of the proposed Signs.    This report 
has been modified to incorporate Caltrans comments (see Appendix E). 

We appreciate the opportunity to work with you on this important and challenging 
project.  Should you have any questions, please give us a call at (949) 609-1020. 

Very truly yours, 
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  

Distribution: Addressee (8 hard copies and PDF file on CD)   
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FOUNDATION REPORT 
OVERHEAD SIGN FOUNDATIONS 

WEST COUNTY CONNECTOR PROJECT 
I-405/SR-22 HOV CONNECTOR SEGMENT 

12-ORA-22-PM20.91, EA 071621 
ORANGE COUNTY, CALIFORNIA

1.0 INTRODUCTION 

1.1  General 

Orange County Transportation Authority (OCTA) in cooperation with Caltrans 
proposes to construct Phase 2 improvements for the SR-22 freeway and 
interchanges at SR-22 / I-405 / I-605 in Orange County.  The overall project name 
is “West County Connector Project” and the proposed project has been divided 
into 2 segments.  The easterly segment, “I-405/SR-22 HOV Connector Segment,” 
extends from Valley View Street to just east of Seal Beach Boulevard, and the 
westerly segment, “I-405/I-605 HOV Connector Segment,” extends from just east 
of Seal Beach Boulevard to the I-605 interchange. The overhead sign foundations 
addressed in this report are part of the easterly segment.  The site location and 
locations of the proposed signs are shown on the Vicinity Map in Figure 1.   

1.2 Purpose and Scope of Work 

The purpose of our study is to investigate and document site geotechnical 
conditions and confirm the applicability of the proposed standard plan sign 
foundations.  Our scope of work for this study included: 

Review existing data; 

Perform subsurface investigation including borings and CPTs; 

Perform laboratory testing on selected samples of the subsurface soils; 

Develop geotechnical engineering parameters and profiles at the sign sites; 

Perform geotechnical analyses; 

Develop geotechnical recommendations for design and construction of the 
signs; and 

Present the results of our investigations and our recommendations in this 
report.

The design and construction of the project will be performed in accordance with 
current Caltrans Standard Plans and Specifications.  This report is structured in 
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general accordance with “Caltrans Guidelines for Foundation Investigation and 
Reports, Version 1.2 (dated June, 2002).” 

1.3 Project Description 

The length of main portion of the I-405/SR-22 HOV Connector Segment is 
approximately 2.1 miles along SR-22 and I-405, from just east of Valley View Street 
to just east of Seal Beach Boulevard (see Figure 1).  In addition, from just east of 
Valley View Street to just east of Springdale Street, several signs are proposed 
which are outside the main project area.  The purpose of the improvements is to 
improve the capacity of the I-405 / SR-22 Interchange and provide a High 
Occupancy Vehicle (HOV) direct connection between I-405 and SR-22.  The 
project involves the following primary elements: 

Mass grading (cut and fill earthwork) to widen and re-align I-405, SR-22, local 
roads, and ramps; 
Replace 2 existing bridges (Bolsa Chica Road OC over SR-22 and 22/405 
Connector Separation [to be renamed S405-E22 Connector Separation]), and 
construct a new HOV Connector bridge (405-22 HOV Connector Separation); 
New pavements for main lines, connectors, local roads, and on-/off-ramps; 
Standard Plan Retaining Walls (RW3311+3312 at east abutment of S405-E22 
HOV Connector Separation); 
Pre-cast Lightweight Fill (PCLW) Retaining Walls (RW1325+1326 at west 
abutment of 405-22 HOV Connector Separation, RW1299+1300  at east 
abutment of 405-22 HOV Connector Separation, and RW3319+3320  at west 
abutment of S405-E22 HOV Connector Separation);
Drainage improvements; and 
Lighting, roadside signs, and overhead signs (Sign Nos. 31, 41, 72, 82, 83, 
103, 104, 113, 115, 121, 143, 152, 153, and 161). 

This report addresses the overhead sign foundations.  An overview of sign 
foundation locations is shown in Figure 1.  A Key Map and Line Index showing 
overall project stationing and sheet layout is shown in Figure 2, and the sign plan is 
shown in Figures 2A through 2P.   

There are a total of 14 overhead signs.  The proposed signs include 12 panel signs 
and 2 changeable message signs, and the structures are single post or two post 
truss type.  Proposed foundations consist of Cast-in-Drilled-Hole (CIDH) piles in 
accordance with 2006 Standard Plan Sheets S7, S8, and S14 (Appendix C).    The 
CIDH piles are 5 feet in diameter with a square or round pedestal, and vary in 
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length based on post type in accordance with the Standard Plans.  The sign type 
and details are shown on the Sign Detail sheets in Figures 3A through 3M.  Table 1 
presents a summary of the signs, including sign number, plan and detail sheet 
numbers, project route and station, foundation location in the roadway, sign and 
post type, CIDH pile details (ground elevation, pedestal type, pile diameter, pile 
standard length and tip elevation), and exploration numbers of borings and CPTs 
used for evaluating the subsurface conditions at the sign location. 

2.0 FIELD AND LABORATORY INVESTIGATIONS 

2.1 Field Investigation 

2.1.1 Overall Site 

The subsurface conditions at the overall project site were investigated by 
performing numerous borings and Cone Penetration Tests (CPTs).  Details of the 
overall investigation are provided in the project Geotechnical Design Report (GDR).  
Borings from the overall site investigation were used to characterize groundwater 
levels and provide laboratory data for the overall site, and selected CPTs in the 
vicinity of the sign foundations were utilized for the sign foundation assessment.  
For this sign report, we utilized a total of 4 CPTs (CPT-08-006, 018, 117, and 118) 
and 2 soil borings from our overall site investigation (A-08-120 and R-08-004) to 
characterize sign-specific soil profiles for this report.  The complete set of boring 
and CPT logs for the overall site investigation are presented in Appendix A of the 
project GDR.  Due to the large volume of data, the entire set is not reproduced in 
this report, only the applicable boring and CPT logs utilized in this study are 
included.  An overall summary of stations, offsets, elevations, and groundwater 
readings for all the borings and CPTs from the overall site investigation is included 
in Table A-1 of Appendix A. 

2.1.2 Sign Investigation 

Due to continued changes in locations of proposed signs, an additional 11 CPTs  
(CPT-09-122 through 132) were specifically performed for the latest location of 
sign structures.  The locations of these explorations are shown in the sign plans in 
Figures 2A through 2P, and the boring / CPT logs are presented in Appendix A, 
and the stations, offsets, elevations, and groundwater data are summarized in 
Table A-1a of Appendix A.  The borings and CPTs are also presented in the Log of 
Test Borings (LOTB) sheets in Plates 1 through 16.
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2.2 Existing Data 

One boring performed by GDC during Phase 1 of the SR-22 project near 
Springdale Street (B101) was utilized for groundwater and general soils data in the 
area east of the main project site.  The boring log is presented in Appendix A. 

2.2 Laboratory Testing 

Laboratory testing was performed on selected samples of the subsurface materials 
recovered from the borings in the overall project site.  Tests were conducted to 
develop index, engineering, and corrosivity properties of the subsurface materials 
for use in foundation design. The tests included: 

 ASTM/CTM   
 Test Designation  Purpose 

Moisture Content and Dry Density ASTM D 2216 Soil Classification 
Grain Size Distribution (Sieve Analysis) ASTM D 422 Soil Classification 
Percent Passing #200 Sieve ASTM D 1140 Soil Classification 
Atterberg Limits ASTM D 4318 Soil Classification 
Direct Shear ASTM D 3080 Shear Strength 
Pocket Penetrometer  Undrained Shear 
   Strength 
Soil Corrosivity (pH, sulfate, and chloride) CT 422, 443  

 417, and 643 Corrosion Potential 

Moisture content, dry density, percentage passing a No. 200 sieve, and the pocket 
penetrometer readings are shown on the boring logs in Appendix A.  Detailed 
descriptions of the tests performed for the overall investigation and their results are 
presented in Appendix B. 

3.0 SITE AND SUBSURFACE CONDITIONS 

3.1 Geologic Conditions 

3.1.1 Physiography 

The site is located in the Los Alamitos 7.5-minute quadrangle in the Orange 
County coastal plain.  The Orange County coastal plain is bound on the north by 
the inferred trace of the Norwalk Fault Zone and the late Pleistocene fan deposits 
associated with the adjacent anticlinal hills of the Coyote Hills Uplift (Greenwood 
and Morton, 1990). The main body of this coastal plain is underlain by the broad, 
northwest-plunging synclinal Los Angeles Basin, which includes up to 4200 feet of 
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relatively unconsolidated Pleistocene marine and non-marine sediments 
(Greenwood, 1980b) and up to 170 feet of  unconsolidated non-marine sediments 
(Fuller, 1980a).  The Los Alamitos Quadrangle includes the broad southern margin 
of the Los Angeles Basin, which culminates abruptly with coastal hills and mesas 
associated with the Newport-Inglewood Uplift. This uplift of broadly warped coastal 
mesas, represented by Landing Hill and Alamitos Heights in the Los Alamitos 
Quadrangle, are composed of late Pleistocene marine terrace deposits which are 
covered with a veneer of older alluvium. To the southeast in the Newport Beach 
Quadrangle coastal mesas expose marine-terrace deposits, which are underlain by 
late Miocene to early Pleistocene marine sediments. The coastal mesas in the Los 
Alamitos Quadrangle are separated by Alamitos Gap, a deeply incised by 
antecedent drainage of the latest Pleistocene to earliest Holocene ancestral Rio 
Hondo and San Gabriel River. [Reference CDC, 1998].

3.1.2 Stratigraphy 

The natural site geology consists of alluvial deposits associated with the San 
Gabriel River and Santa Ana River alluvial systems.  The project lies entirely within 
the Orange County coastal plain of the southern portion of the Central Block of the 
Los Angeles Basin.  The basin is infilled with up to 4,200 feet of relatively 
unconsolidated Pleistocene marine and non-marine sediments and up to 170 feet 
of poorly consolidated non-marine Quaternary and Holocene alluvial sediments 
consisting of loose to dense sands & gravels and soft to very stiff silts & clays.  
Stratigraphy consists of alternating layers of sands, silts, and clays. Shallow 
compacted roadway fills and abutment approach fills up to about 30 feet high have 
been placed in the area over the natural alluvial deposits, specifically at Springdale 
St OC, Bolsa Chica Road OC, and 405/22 Connector Separation bridge 
approaches.  Relative density and stiffness of the alluvial soils generally increases 
with depth. 

3.1.3 Geologic Structure 

Since the bedrock is more than 4,000 ft deep, geologic structure at the site is not a 
design issue.     

3.1.4 Geologic Hazards 

Geologic hazards include landslides, expansive or collapsible soils, and seismic 
hazards include liquefaction, lateral spreading, seismic slope stability, fault rupture, 
tsunamis, and seismic shaking.  Our assessment of the overall project site 
indicates that these potential hazards will not have an adverse impact on the 
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proposed sign foundations (refer to the project GDR for details).   A list of nearby 
faults and seismicity is presented in Table 2. 

3.2 Site Conditions 

The overhead signs will be installed on the freeway shoulder or median, on 
relatively level ground or on ground with 2h:1v or flatter slopes less than 10 ft high.  
Sign No. 153 is in close proximity to an existing retaining wall, and a separate 
evaluation showed it does not adversely affect the wall (see Appendix F).  Sign 
locations are shown in the sign plan, Figures 2A through 2P, and ground profiles 
and elevations are shown for each sign in the Sign Detail Sheets in Figures 3A 
through 3M.

3.3 Subsurface Soil Conditions 

CPTs were used to accurately determine stratigraphy at the locations of sign 
foundations, and were confirmed and supplemented with data from borings.  In 
general, soil conditions above the groundwater are generally stiff to hard clays and 
silts and medium dense to dense sands and silty sands.  Below groundwater, soils 
are generally clays and silts ranging from firm to very stiff in consistency, 
interbedded with loose to dense sands and silty sands.  Localized zones of soft clay 
1 foot to several feet thick are present in the zone extending from the water table to 
about 15 feet below the water table.  Below this clays are generally very stiff. 

Plots of Standard   Penetration Test blowcounts (N-Values) and Undrained Shear 
Strength (Su) from CPTs, supplemented where available by blowcounts and pocket 
penetrometer readings from nearby borings, were made for each sign structure.  
The SPT N-Value and Su profiles, along with groundwater elevation and the depth 
range of the CIDH piles, are shown in Figures 6A through 6N.  For CPTs 130, 131, 
and 132, the evaluation of the average blow count was performed by an inspection 
of the CPT interpretation.

3.4 Groundwater 

Based on California Department of Conservation (CDC) Seismic Hazard Zone 
Report for the Los Alamitos 7.5-Minute Quadrangle, historically highest reported 
groundwater is plotted between the 10 and 20 foot contours (see Figure 4).  The 
reference elevation is not known, but is expected to be near the freeway grades.  
Data from our investigation is generally consistent with the historically highest 
levels, indicating that groundwater is generally within about 8 to 12 feet below 
freeway grade (see Table A-1 and A-1a of Appendix A).  Boring B101 from a 
previous investigation indicates that groundwater is near El. 29 feet near 
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Springdale Street, where ground surface is near El. 39 feet.   Groundwater at Bolsa 
Chica Rd OC through the I-405 / SR-22 interchange is generally near El. 16 feet, or 
about 10 feet below freeway grades.  Groundwater drops from El. 16 feet near the 
interchange to El. 12 feet near the west end of the project as elevations drop to the 
west.  Recommended design groundwater elevations at each sign location are 
listed in Table 3. 

4.0 DISCUSSION AND RECOMMENDATIONS 

4.1 Seismic Evaluation 

The project is located in a seismically active area.   Seismic shaking should be 
anticipated during the life of the project.  Potential geologic and seismic hazards 
for any site include ground rupture, seismic shaking, slope instability, lateral 
spreading, subsidence, liquefaction, seismic compaction and settlement, and 
tsunamis / flooding.   

4.1.1 Ground Surface Rupture 

The site is not located in an Alquist-Priolo Earthquake Fault Zone, and the closest 
known active faults are the Los Alamitos Fault and Newport Inglewood Fault at 
closest distances of about 0.9 and 3.1 km from the site, respectively.  A listing of 
site to fault distance at selected locations is shown in Table 2, and a map of 
regional faults is shown in Figure 5.   Due to the distance from the closest faults, 
ground rupture due to faulting is not considered a significant hazard at the site, 
and a fault rupture investigation is not needed.

4.1.2 Ground Motion  

4.1.2.1 Site Coordinates 

Latitude and longitude coordinates of selected locations in the project site are 
shown in Table 2. 

4.1.2.2 Faulting and Seismicity 

The site location on Caltrans 1996 Fault and Peak Bedrock Acceleration (PBA) 
Map is illustrated in Figure 5, and the closest regional faults are summarized in 
Table 2.  The closest faults to the site are Los Alamitos (reverse fault, maximum 
credible earthquake (MCE) magnitude Mw=6.0), Newport Inglewood (strike slip 
fault, Mw=7.0), San Joaquin Hills (blind thrust fault, Mw=7.0), and Puente Hills 
(blind thrust, Mw=7.25).
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4.1.2.3 Deterministic Analysis 

We performed a deterministic seismic hazard analysis using the computer program 
EQFAULT (Blake, 2000) and the California Geological Survey (2002) fault data 
base.  Los Alamitos is not in the EQFAULT CGS 2002 data base, so for this fault 
we estimated fault to site distance from the Caltrans 1996 map (see Figure 5). We 
used the mean value of the rock and soil attenuation relationships presented by 
Sadigh et. al. (1997) to estimate peak bedrock accelerations (PBA) and peak 
ground accelerations (PGA), respectively, based on the MCE magnitude and 
distance from the site.  Results of the deterministic analyses are presented in 
Appendix D-1, and summarized in Table 2. 

4.1.2.4 Design Accelerations 

For liquefaction evaluation, it was determined that a Mw=7.0 event on Newport 
Inglewood was more critical than Mw=6.0 with higher PGA on Los Alamitos.  
Therefore, we used Mw=7.0 and associated ground accelerations for liquefaction 
analysis.  PGA used for computation of liquefaction varies according to location 
within the site as summarized in Table 3. 

4.1.3  Seismic Compaction   

Vibration such as seismic shaking can cause settlement of loose to medium dense 
dry clean granular soils.  No zones of clean loose sand are present above the water 
table at the site, and therefore seismic compaction is not considered a hazard.  
Calculations in Appendix D-2 show negligible settlement (less than 0.1 inch) from 
seismic compaction. 

4.1.4 Liquefaction Evalauation 

The site is located within a State Liquefaction Hazard Zone (CDC-CDMG, 1999). 
Groundwater level is near the high historical levels of close to 10 feet below freeway 
grades.  Ground surface and groundwater elevations used for liquefaction analyses 
are listed in Table 3.  Sediments below the groundwater at the site are primarily 
stiff to very stiff clays (with localized thin soft to firm zones) and dense to very 
dense sands, but the upper alluvium contains localized interbeds of loose to 
medium dense sands, silty sands, and sandy silts that are prone to liquefaction in a 
major seismic event.

We performed liquefaction calculations for CPT-08-006, 018, and 117, and 
CPT-09-122 through 129.  Triggering evaluation was based on the CPT method 
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from the NCEER 1996/1998 Workshops (Youd and Idriss, 2001).  Settlements 
were calculated using the method of Tokimatsu and Seed (1987), and residual 
strengths were based on the method of Seed and Harder (1990).  Calculations 
were carried to a depth of 60 feet below existing grades.  We determined that use 
of Magnitude 7.0 and PGA of 0.38 to 0.47g was more critical than using 
Magnitude 6.0 and PGA of 0.4 to 0.54g, and therefore used the higher magnitude 
case in our analyses.

The resulting analyses show that limited layers of silty and sandy soils below 
groundwater may liquefy in the design earthquake.  Within the depth range of the 
sign foundations, the liquefied layers are generally thin and isolated. Potentially 
liquefiable layers are shown as shaded on the liquefaction calculation sheets in 
Appendix D-2.  Estimated liquefaction-induced ground settlements for all CPTs 
range between 0 and 1.1 inches with an average value of about 0.5 inches. A 
summary of the calculated liquefaction settlements for the sign sites is included in 
Table 3, and calculations are presented in Appendix D-2. 

Residual undrained shear strengths of liquefied layers were estimated by the mean 
value of the relationship of Seed and Harder (1990).  For fines and overburden 
corrected SPT N-Values (N1-60cs) greater than about 12 the mean relationship 
was straight-line extrapolated to a maximum residual strength of 1,500 psf.  
Residual undrained shear strengths of liquefied soils less than 1,000 psf occur only 
in rare isolated 1 ft thick layers, and generally exceed the design undrained shear 
strength of the site clays.  A summary of residual undrained shear strength of 
liquefied layers is presented in Table 3. 

Due to the relatively isolated thin liquefied layers, depth of liquefiable layers and 
presence of non-liquefiable soils above the groundwater, small ground settlements, 
and relatively high residual shear strengths, it is our conclusion that liquefaction 
does not have a significant adverse impact on the sign foundations.

4.1.5 Other Seismic Hazards 

The site has no known history of subsidence.  Static and seismic stability of the 
embankments was evaluated in the project GDR, and it was determined that the 
site slopes (existing and proposed) meet Caltrans criteria for being statically and 
seismically stable. 

All low-lying areas along California's coast are subject to potentially dangerous 
tsunamis.  Tsunamis are long period waves generated primarily from distant and 
local offshore earthquakes, landslides, or volcanic eruptions. We checked the 
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100-yr and 500-yr tsunamis along southern California coast by Ziony, J.I. (1985) 
and for Seal Beach coast the run-up heights are 6 feet and 10 feet, respectively. 
These values are predicted as the wave crosses the shoreline and include the effect 
of astronomical tides. The site elevations are more than 20 feet above mean sea 
level (MSL) and the site is at least 7 km from the coastline, therefore tsunami 
hazard at the site is very low. 

4.2 Corrosion Evaluation 

Based on Caltrans Memo to Designers 3-1 (2008) and Caltrans Corrosion 
Guidelines (2003) a corrosive area is defined as “an area where the soil contains 
more than 500 ppm of chlorides, more than 2,000 ppm of sulfates, has a 
minimum resistivity of less than 1000 ohm-cm, or has a pH of less than 5.5.”  

Representative samples of the fill and alluvial soils obtained from our borings were 
tested to evaluate the corrosion potential. The tests include pH, electrical 
resistivity, and soluble chloride and sulfate concentrations.  Results of the 
corrosivity tests are presented in Table B-2, Appendix B. 

Based on these test data the site soils classify as corrosive due to locally high 
chlorides (500-5000 ppm) and high sulfates (between 2,000 and 15,000 ppm) in 
accordance with Caltrans Corrosion Guidelines (2003).  Acidic soils (pH < 5.5) 
were not encountered. 

Design of reinforced concrete for the sign CIDH piles and pedestals in contact with 
native soils should consider the site corrosion potential in accordance with Bridge 
Design Specifications (BDS) Section 8.22 (July 2000): 

For 500 to 5000 ppm Chlorides in soil the minimum concrete cover and 
mix design for protection of reinforcement against corrosion due to 
chlorides shall be as provided in BDS Table 8.22.1: 

o The maximum water to cementitious material ratio shall not exceed 
0.40;

o Minimum concrete cover for footings, pile caps, walls, columns, and  
CIDH piles is 3 inches (note that this requirement is met in the 
Standard Plan CIDH piles, Appendix C); 
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For 2000 to 15,000 ppm Sulfates in soil the minimum requirements for 
protection of concrete against sulfate exposure shall conform to the 
requirements in BDS Table 8.22.2: 

o Cement shall be Type II modified or Type V; 
o The minimum cementitious material content shall be 658 pounds 

per cubic yard with a 25% mineral admixture replacement by weight.  
Maximum water to cementitious material ratio shall not exceed 0.40. 

4.3 Scour Evaluation 

The signs are not located in a significant flood/drainage or river channel.  Surface 
runoff is by sheet flow and will be collected and conveyed off-site with storm 
drains.  Therefore, scour potential is not significant.   

4.4 Foundation Recommendations 

4.4.1 Foundation Type 

All the signs will be supported on 5 ft diameter CIDH pile foundations in 
accordance with details shown in the 1996 Standard Plans (see Appendix C).

4.4.2 Axial Capacity and Settlement 

The sign foundations lengths are generally based on lateral capacity, and the signs 
have relatively small vertical loads for piles of this size and length.  Therefore, axial 
capacity is not a controlling factor.  The piles develop their lateral capacity 
primarily in skin friction, and end bearing is not considered.  Ultimate axial 
capacities are mobilized at less than ½ inch settlement, and under working loads 
static settlements are generally ¼ inch or less. 

4.4.3 Lateral Capacity and Foundation Depth 

Foundation depth in the standard plans is controlled by lateral capacity and 
computed using Broms’ method and assuming cohesionless soil with friction 
angle of 30 degrees and unit weight of 120 pcf (Caltrans Standard Plans, 2006, 
see Appendix C).  Where soil is not equal to freeway compacted fill material, a soils 
investigation is required.  Since the piles are installed partially in alluvial materials, 
soils investigation was conducted at the site.  The foundation depth for the CIDH 
piles was selected based on “Pile Foundation Depth Selection” sheet available 
from Caltrans website (see Figure 7). 
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The table allows selection of foundation depth based soil properties and sign post 
type.  The soil property ranges for selection of foundation depth are based on SPT 
N-Values (for cohesive and granular soils) and undrained shear strength or Su 
(cohesive soils).  Three general ranges of soil properties are listed: 

o Relatively Poor Soils (longer pile lengths than standard plans): 

SPT N-Value = 3 to 6 blows per foot 

Unconfined Compressive Strength = 0.6-1.2 ksf (Su=0.3-0.6 ksf) 

o Fair Soil Conditions (lengths similar to standard plans) 

SPT N-Value = 6 to 9 blows per foot 

Unconfined Compressive Strength = 1.2-1.8 ksf (Su=0.6-0.9 ksf) 

o More Favorable Soil Conditions (shorter pile lengths than standard plans): 

SPT N-Value = 9 to 15+ blows per foot 

Unconfined Compressive Strength = 1.8-3.0 ksf (Su=0.9-1.5 ksf) 

We developed plots of N-Value and Su versus elevation for each sign location 
(Figures 6A through 6N), along with the CIDH pile elevation range.    Based on 
these plots we selected representative design N-Value / Su for use in selecting 
minimum recommended foundation depth in accordance Figure 7.  The 
recommended minimum foundation lengths for each sign location are presented 
in Table 3.   

It should be noted that at this site, the soil properties are typically more favorable in 
the upper 6 to 8 feet near the pile head (above the water table) and near the pile tip 
(where alluvium becomes denser/stiffer).  These zones are most critical to the pile 
lateral capacity, and this was considered in the selection of representative N and 
Su values.  In general, the average soil conditions for the sign design are “Fair Soil 
Conditions (SPT N value 6-9) with a few cases of “More Favorable Soil Conditions” 
(SPT N-values 9-15+). 

We checked the foundation depth by lateral load analysis as described below. 

4.4.4 LPILE Analysis 

As an additional check on the design, LPILE calculations were performed to check 
that the site conditions and proposed lengths meet the minimum requirements of 
the standard foundation designs.  The approach is as follows: 
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We developed site specific soil profiles for each sign based on CPT data, 
including groundwater, ground slope, soil layering, and liquefiable soils as 
appropriate:

o P-Y curves in LPILE for cohesive soils were based on “Soft Clay” or “Stiff 
Clay without Free Water” model using undrained shear strength 
interpreted from CPT; 

o P-Y curves in LPILE for cohesionless soils were based on “Reese Sand” 
model with 30 degree friction angle for loose, 32 to 33 degree friction 
angle for medium dense, and 35 degree friction angle for dense soils; 

o P-Y curves in LPILE for liquefiable soils were based on “liquefiable sand” 
model in LPILE; 

We then performed LPILE lateral load analysis for:  1) the recommended 
foundation depth and soil profile at each location, and 2) the corresponding 
standard sign foundation length and standard soil condition ( =30 degrees 
and level ground, with no groundwater); 

A range of lateral loads was input in LPILE for the site specific and standard 
signs, along with a moment based on 25 ft moment arm, up to a value causing 
deflection of 1 inch for the standard sign (maximum allowed deflection), to 
determine the highest potential deflections for the site signs; 

Most project signs were stiffer (less deflection) than the standard sign up to 
1 inch displacement, with the exception of Signs #41, 103, and 143 (121 
similar to 143).  For these signs, actual loads were provided by the structural 
engineer (see Attachment 2); 

Results of the actual load analysis show: 

o The standard signs have a deflection of about ½ inch at the maximum 
design load; 

o The softest site signs have deflections of about ¼ inch at the maximum 
design load; 

We conclude the proposed pile lengths accounting for actual site conditions 
exceed the standard design sign foundation requirements, and are adequate as 
recommended.

Supporting data are presented in Attachment 2 to Appendix E (Response to 
Comments). 
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4.5 Slope Stability Analyses 

Slopes in the project area were demonstrated to be statically and seismically 
stable, so slope stability will not impact the proposed signs.  Details of the 
evaluation are provided in the project GDR. 

4.6 Construction Considerations 

4.6.1 Quality Control and Standards 

Proper construction techniques and quality control are essential to installation of 
the CIDH piles, particularly where installation below the groundwater table using 
wet method (slurry) is performed.  The following references should be followed: 

Caltrans Standard Specifications: Section 49-4 

Caltrans Standard Special Provisions: 49-310_B04-30-03_DU 

Caltrans Foundation Manual: Section 6 

Bridge Memo to Designers: 3-1, Attachment 2 (July 2008), “Inspection 
Tubes”

Caltrans Guidelines for Foundation Investigations and Reports, Version 1.2:
June 2002, “Special Considerations for CIDH Piles.” 

4.6.2 Construction Methods and Soil / Groundwater Conditions 

Where piles are installed below water (all signs except for Sign No. 31), the wet 
slurry method of installation is required, and the drilled piles must have gamma-
gamma tubes installed in them for monitoring the integrity of the piles.   If 
temporary casings are used in addition to slurry, they shall be installed/retrieved in 
accordance with Standard Specifications (Caltrans, 2006) and Special Provisions. 
All Caltrans guidelines, specifications, and special provisions for the installation, 
monitoring, and remediation of defects for drilled piles installed by wet method 
should be followed.  GDC should monitor the installation of the piles and review 
the results of gamma-gamma testing. 

A summary of anticipated construction conditions and methods is anticipated for 
each sign is listed in Table 3 and elaborated below: 
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Sign 31 (Figure 6A)
o SR-22 EB Outside Shoulder 
o Recommended foundation length is 21 feet, top elevation is about 

El. 42 feet, tip elevation is about El. 21 feet, groundwater is at 
El. 16 feet 

o Entire pile depth including tip is above the water table 
o Soil conditions in pile length are very stiff to hard clayey fill 
o Caving potential is low, open hole method in dry hole without casing 

or slurry is feasible 
o Gamma-Gamma inspection tubes and logging are not required 
o If excessive caving occurs, fill with slurry and re-drill per Foundation 

Manual Section 6 

Sign 41 (Figure 6B)
o I-405 SB Outside Shoulder 
o Recommended foundation length is 22 feet, top elevation is about 

El. 26 feet, tip elevation is about El. +5 feet, groundwater is at 
El. 16 feet or about 10 feet below surface 

o About 10 feet of the pile is above the water table, 12 feet is below 
o Soil conditions in pile length are stiff to very stiff clay/silt in the upper 

9 feet, and soft to stiff clay and medium dense silty sand below 9 feet 
o Caving potential is high, use of wet slurry method is required, 

temporary casing may be used for constructibility 
o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 72 (Figure 6C)
o I-405 SB Outside Shoulder 
o Recommended foundation length is 25 feet, top elevation is about 

El. 22 feet, tip elevation is about El. -3 feet, groundwater is at 
El. 16 feet or about 6 feet below surface 

o About 6 feet of the pile is above the water table, 19 feet is below 
o Soil conditions in pile length are stiff to very stiff clay/silt in the upper 

6 feet, and stiff to very stiff clay (with limited zones of sandy soils) 
below 9 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 
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o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 72 (Figure 6C)
o I-405 SB Outside Shoulder 
o Recommended foundation length is 25 feet, top elevation is about 

El. 22 feet, tip elevation is about El. -3 feet, groundwater is at 
El. 16 feet or about 6 feet below surface 

o About 6 feet of the pile is above the water table, 19 feet is below 
o Soil conditions in pile length are very stiff clay/silt in the upper 6 feet, 

and stiff to very stiff clay (with zones of sandy soils) below 9 feet 
depth

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 82 (Figure 6D)
o I-405 SB Median and Outside Shoulder 
o Recommended foundation length is 33 feet, top elevation is about 

El. 25.5 feet, tip elevation is about El. -7.5 feet, groundwater is at 
El. 16 feet or about 9.5 feet below surface 

o About 9.5 feet of the pile is above the water table, 23.5 feet is below 
o Soil conditions in pile length are stiff to very stiff clay/silt in the upper 

9.5 feet, soft to firm clay (with limited zones of sandy soils) between 
9.5 and 18 feet depth, and stiff clay interbedded with medium dense 
sandy soils below 18 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 
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Sign 83 (Figure 6E)
o I-405 Median 
o Recommended foundation length is 25 feet, top elevation is about 

El. 24 feet, tip elevation is about El. -1 feet, groundwater is at 
El. 15 feet or about 9 feet below surface 

o About 9 feet of the pile is above the water table, 16 feet is below 
o Soil conditions in pile length are dense sand and very stiff clay/silt in 

the upper 8 feet, firm to stiff clay (with limited zones of very stiff clay 
and medium dense sandy soils) between 8 and 20 feet depth, and 
stiff to very stiff clay below 20 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 104 (Figure 6F)
o I-405 Median 
o Recommended foundation length is 25 feet, top elevation is about 

El. 22 feet, tip elevation is about El. -3 feet, groundwater is at 
El. 15 feet or about 7 feet below surface 

o About 7 feet of the pile is above the water table, 18 feet is below 
o Soil conditions in pile length are dense sand and stiff to very stiff 

clay/silt in the upper 8 feet, firm to stiff clay between 8 and 21 feet 
depth, and stiff to very stiff clay below 21 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 103 (Figure 6G)
o I-405 Median and SB Outside Shoulder 
o Recommended foundation length is 26 feet, top elevation is about 

El. 23 feet, tip elevation is about El. -3 feet, groundwater is at 
El. 15 feet or about 8 feet below surface 

o About 8 feet of the pile is above the water table, 18 feet is below 
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o Soil conditions in pile length are dense sand and stiff to very stiff 
clay/silt in the upper 8 feet, stiff clay (with limited zones of very stiff 
clay and medium dense sandy soils) between 8 and 22 feet depth, 
and interbedded medium dense sand and very stiff clay below 22 
feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 113 (Figure 6H)
o I-405 SB Outside Shoulder 
o Recommended foundation length is 18 feet, top elevation is about 

El. 19 feet, tip elevation is about El. +1 feet, groundwater is at 
El. 12 feet or about 7 feet below surface 

o About 7 feet of the pile is above the water table, 11 feet is below 
o Soil conditions in pile length are dense sand and very stiff clay/silt in 

the upper 7 feet, and firm to stiff clay (with limited zones of medium 
dense sandy soils) between 7 and 18 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 115 (Figure 6I)
o I-405 NB Outside Shoulder 
o Recommended foundation length is 18 feet, top elevation is about 

El. 19 feet, tip elevation is about El. +1 feet, groundwater is at 
El. 12 feet or about 7 feet below surface 

o About 7 feet of the pile is above the water table, 11 feet is below 
o Soil conditions in pile length are dense sand and stiff to very stiff 

clay/silt in the upper 7 feet, and stiff clay (with limited zones of 
medium dense sandy soils) between 7 and 18 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
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o If defects are found, mitigation is required in accordance with the 
standard special provisions 

Sign 121 (Figure 6J)
o I-405 Median and SB Outside Shoulder 
o Recommended foundation length is 26 feet, top elevation is about 

El. 20 feet, tip elevation is about El. -6 feet, groundwater is at 
El. 125 feet or about 8 feet below surface 

o About 8 feet of the pile is above the water table, 18 feet is below 
o Soil conditions in pile length are dense sand and stiff clay/silt in the 

upper 8 feet, and firm to stiff clay (with limited zones of very stiff clay 
and medium dense sandy soils) between 8 and 26 feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 143 (Figure 6K)
o SR-22 Median 
o Recommended foundation length is 18 feet, top elevation is about 

El. 40 feet, tip elevation is about El. +22 feet, groundwater is at 
El. 29 feet or about 11 feet below surface 

o About 11 feet of the pile is above the water table, 7 feet is below 
o Soil conditions in pile length are medium dense to dense sand and 

stiff to very stiff clay/silt in the upper 11 feet, and firm to stiff clay/silt 
interbedded with medium dense sand / silty sand between 11 and 18 
feet depth 

o Caving potential is high, use of wet slurry method is required, 
temporary casing may be advisable for constructibility 

o Gamma-Gamma inspection tubes and logging are required 
o If defects are found, mitigation is required in accordance with the 

standard special provisions 

Sign 152, 153, and 161, CPTs 130, 131, 132 were performed very recently and 
recommendations are summarized in Table 3.

All Caltrans specifications and special provisions for the installation, monitoring, 
and remediation of defects for drilled piles installed by wet method should be 
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followed.  GDC should monitor the installation of the piles and review the results 
off gamma-gamma testing. 

4.6.3 Hazardous Waste Considerations 

Disposal of spoils and groundwater from the CIDH pile excavations will be 
required.  Environmental investigation was performed in a separate study (GDC, 
2009), and handling and disposal of spoils should follow recommendations in that 
report.

4.6.4 Differing Site Conditions 

Our characterization of the site is based on the results of our field explorations, 
geologic analyses of cross-sections, and interpolation between exploration 
locations.  All cuts, excavations, and foundation areas should be observed 
continuously during construction are consistent with the recommendations used in 
the design. If field conditions during construction appear to be different than is 
indicated in this report, we should be notified immediately so that we may assess 
the impact of such conditions on our recommendations.  
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5.0 LIMITATIONS 

This report, exploration logs, and other materials resulting from Group Delta’s 
efforts were prepared exclusively for use in designing the proposed project. The 
report is not intended to be suitable for reuse on extensions, or modifications of 
the project, or for use on any other development, as it may not contain sufficient or 
appropriate information for such uses.  If this report or portions of this report is 
provided to contractors or included in specifications, it should be understood that 
it is provided for information only. 

Our recommendations and evaluations were performed using generally accepted 
engineering approaches and principles available at this time, and the degree of 
care and skill ordinarily exercised under similar circumstances by reputable 
geotechnical engineers practicing in this area.  No other representation, either 
expressed or implied, is included in our report.  This report is subject to revision. 
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APPENDIX A 
FIELD INVESTIGATION 

A.1 Introduction 

The subsurface conditions at the project site were investigated by Group Delta 
Consultants, Inc. (GDC) by performing sixteen (16) soil borings (9 hollow-stem 
auger borings, and 7 rotary wash borings), and thirty-two (32) Cone Penetration 
Tests (CPTs) during the period of March 26 to May 9th, 2008.  The borings were 
performed to depths of 16.5 feet to 137 feet below ground surface (bgs) and the 
CPTs were performed to depths of 20 to 164 feet bgs.  In addition, on October 8th,
2008, eight (8) hand auger borings were advanced to depths of 5 feet bgs to collect 
supplemental near-surface samples for R-Value and index tests for pavement design.  
The CPT and boring locations were selected such that representative profiles of the 
site subsurface conditions could be developed at selected undercrossing, 
overcrossing, overhead sign, retaining wall, and new pavement locations.  Locations 
of the borings and CPTs are presented in Figures 2A through 2N of the main report.  
The subsurface exploration program including location and depth of borings and 
CPTs is summarized in Table A-1. 

14 hollow stem auger and rotary wash borings and 32 CPTs were performed from 
the freeway lanes, connector ramps, and shoulders of SR-22/I-405.  8 hand auger 
borings were performed from the freeway shoulders of SR-22/I-405 in or adjacent to 
proposed pavement areas.  2 borings were performed from surface streets in the 
vicinity of the Bolsa Chica Rd. OC.  All of the exploration locations were within the 
Caltrans Right-of-Way (ROW), with the exception of R-08-019, and R-08-023, which 
were located within the Cities of Westminster and Garden Grove ROWs respectively.   

Prior to beginning the exploration program, access/drilling permits were obtained 
from Caltrans and other jurisdictional agencies as needed.  Subsurface utility maps 
were reviewed prior to picking potential locations for subsurface investigations.  
Underground Service Alert (USA) was notified of the impending exploration activities 
and each exploration location was cleared for underground utilities.  Approved traffic 
control plans were implemented during field activities.  Subsurface explorations from 
the freeway lanes were performed at night. The exploration methods are described 
in the following sections.

A.2 Soil Drilling and Sampling 

A total of sixteen (16) soil borings; seven (7) rotary wash (R-08-004, R-05-005, R-08-
011, R-08-012, R-08-017, R-08-019, and R-08-023), and nine (9) hollow-stem 
auger borings (A-08-101, A-08-103, A-08-105, A-08-112, A-08-115, A-08-116, A-
08-119, A-08-120 and A-08-122) were drilled and sampled during this project.  
C & L Drilling, Inc. of La Habra, California drilled and sampled the rotary wash 
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borings. R & C Drilling, Inc. of Van Nuys, California drilled and sampled the hollow 
stem auger borings.  All drilling companies acted as subcontractors to GDC.  All 
borings were performed under the continuous technical supervision of a GDC field 
engineer, who visually inspected the soil samples, maintained detailed logs of the 
borings, and visually classified the soils in accordance with the Unified Soil 
Classification System (USCS) and were assigned a group name and group symbol, 
as described in Caltrans’ “Soil and Rock Logging Classification Manual”.  A key for 
soil classification and boring log legend are presented in Figures A-1a and A-1b, 
respectively.  The rotary wash and hollow stem auger boring logs are presented in 
Figures A-2 through A-17d. 

The rotary wash borings were drilled using a Mayhew 1000 drill rig.  The hollow-
stem auger borings were drilled using a Mobile B-61 drill rig.  All drill rigs were truck 
mounted.  The Mayhew 1000 used a 4.875-inch drill bit in conjunction with 
bentonite slurry to drill to desired depths.  The Mobile B-61 used an 8-inch auger to 
bore to desired depths.   

Additionally, eight (8) hand auger borings (HA-08-01 through HA-08-08) were 
advanced by GDC personnel using a nominal 3-inch diameter hand auger.  The 
hand auger boring logs are presented in Figures A-50 through A-57.   

Boring 101 from the Post-Advanced planning study for the Springdale Street 
Overcrossing (2002) is also included. 

Bulk samples of the near-surface soils were collected along the project alignment.  
Drive samples were collected from the borings generally at a typical interval of 5 to 
10 feet. The sampling utilized Standard Penetration Test (SPT) and California 
samplers.  SPT drive samples were obtained in accordance with ASTM D1586 using 
a 2-inch outside diameter and 1.38-inch inside diameter split-spoon sampler without 
lining. The soil recovered from the SPT sampling was sealed in plastic bags to retain 
the natural moisture content. The California sampler is a 3-inch outside diameter 
split barrel sampler lined with a 2.42-inch inside diameter metal rings. Compared to 
the SPT, the California sampler provides relatively undisturbed samples. California 
samples were removed from the sampler, retained in the metal rings and placed in 
sealed plastic canisters to prevent loss of moisture.  

At each sampling interval, the drive samplers were fitted onto sampling rod, lowered 
to the bottom of the boring, and driven with a 140-lb hammer free-falling a height of 
30-inches using either an automatic or downhole hammer.  SPT blow counts are 
often used as an index of the relative density and resistance of the sampled 
materials.  The number of blows to drive the sampler each 6-inch increment into the 
soil was recorded on the boring logs and it was used to estimate relative soil density 
or consistency.  For purposes of estimating relative densities or consistency, 
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California drive sampler blow counts can be approximately converted to equivalent 
SPT blow counts by multiplying the field blow counts by a factor of 0.67 to correct 
for larger sampler end-area if driven with a 140-lb/30-in hammer.  Drive sample 
blow counts and corresponding density/consistency classifications are presented on 
the boring logs.  At the completion of drilling, groundwater was measured using a 
well sounder.

The hollow stem auger and hand auger borings were abandoned by backfilling the 
borehole with drill cuttings and cement grout mix as needed to the ground surface.  
The rotary wash borings were abandoned by backfilling the borehole with cement 
grout mix as needed to the ground surface.  In paved areas, the upper 0.75 ft of the 
borehole was filled with either asphalt patch or quickset cement. 

Rotary wash borings drill cuttings and drilling mud was placed in 55-gallon drums 
near the work area for temporary storage.  The drums were labeled with the 
contents, boring ID, dates, company name and contact name and phone number.  
Environmental samples were obtained from each boring location for laboratory 
testing to profile the waste for disposal purposes.  Upon completion of the fieldwork, 
the samples were sent to American Environmental Testing Laboratory, Inc. of 
Burbank, California. for hazardous waste testing.  Laboratory tests included 
California Title 22 Metals (EPA Methods 6010, 7196 and 7470), volatile organics 
(EPA Method 8260) and TPH gas/diesel (EPA Test Methods 418 and 8015).  The 
drums were then transported to an appropriate disposal area by Environmental 
Recovery Services, Inc. of Gardena, California based on the test results. 

Geotechnical samples were sealed to prevent moisture loss, and transported to the 
geotechnical laboratory for further inspection and geotechnical testing. The soils 
were classified in the field and further examined in the laboratory in accordance with 
the Unified Soil Classification System (see Figure A-1a).  Field classifications were 
modified where necessary on the basis of laboratory test results.  Descriptions of the 
laboratory tests performed and a summary of the results are presented in 
Appendix B. 

A.3 Cone Penetration Tests 

A total of thirty-two (32) CPT soundings (CPT-08-001 through CPT-08-003, CPT-
08-006 through CPT-08-009, CPT-08-013 through CPT-08-014B, CPT-08-015, 
CPT-08-016, CPT-08-018, CPT-08-020 through CPT-08-022, CPT-08-102 through 
CPT-08-111, CPT-08-113, CPT-08-114, CPT-08-117 through CPT-08-119, and 
CPT-08-121) were completed during the current project to depths ranging from 20 
to 164 feet below ground surface.  Kehoe Testing and Engineering, Inc. of Long 
Beach, California performed the CPT soundings as a subcontractor to GDC.   
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Additional eleven CPT soundings were performed for the sign structures.  Eight CPT 
soundings (CPT-09-122 through CPT-129) were completed by Kehoe Testing on 
January 19 and 20, 2009 and three CPT soundings (CPT-09-130 through CPT-09-
132) were performed by Gregg Drilling and Testing on February 6 and10, 2009. 

The CPT soundings were conducted in general accordance with the ASTM D5778 
test standard using an electronic cone penetrometer.  A 2.32-inch2 (15-cm2) cone 
penetrometer was deployed using a 30-ton CPT rig. The test consists of pushing a 
cone-tipped probe into a soil deposit while simultaneously recording the end bearing 
and side friction resistance of the soil to penetration.  Parameters measured nearly 
continuously during the CPT are soil bearing resistance at the cone tip (qc), soil 
frictional resistance along the cylindrical friction sleeve (fs), and pore water pressure 
directly behind the cone tip (U). These measured values are then used to estimate the 
type and engineering properties of soils being penetrated using relationships between 
qc, fs, and U (Robertson et al., 1986).  

The CPT data in graphical form and accompanying data interpretation by GDC and 
based on correlations and charts by Jamiolkowski et. al (1985) and Robertson and 
Campanella (1983) are presented in Appendix A on Figures A-18a through A-49b 
and Figure A-58a to A-68c.  Soil behavior type and other interpretations of the CPT 
data provided by Kehoe and are in our files.

At the completion of the sounding groundwater was measured using a well sounder 
and the CPT probe holes were abandoned following each test by backfilling 
bentonite into the hole, to within 0.75 feet of the ground surface.  The remaining 
0.75 feet of the hole was filled with either asphalt patch or quickset cement patch as 
needed.

A.4 List of Attached Tables and Figures 

The following tables and figures are attached and complete this appendix: 

List of Tables 

Table A-1    Summary of Field Explorations 
Table A-1a    Additional CPTs for the Sign Foundations 
Table A-2    Borehole / CPT Survey Data 
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List of Figures  

Figure A-1a              Key for Soil Classification 
Figure A-1b              Boring Legend 
Figures A-2 through A-17d  Hollow Stem and Rotary Wash Boring Logs (only 

selected borings are included)
Figures B1-A1 through B1-A3 Boring Log (B-101) 
Figures A-18a through A-49b Cone Penetration Test Results (only selected 

CPTs are included) 
Figure A-50 to A-57   Hand Auger Boring Logs (not included) 
Figure A-58a to A-68c   CPTs for Sign Foundations 
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KEY FOR SOIL CLASSIFICATION

GROUP
SYMBOL

GW Well-graded gravel, gravel with sand, little or no fines
GP Poorly-graded gravel, gravel with sand, little or no fines
GM Silty gravel, silty gravel with sand, silty or non-plastic fines
GC Clayey gravel, clayey gravel with sand, clayey or plastic fines
SW Well-graded sand, sand with gravel, little or no fines
SP Poorly-graded sand, sand with gravel, little or no fines
SM Silty sand, silty sand with gravel, silty or non-plastic fines
SC Clayey sand, clayey sand with gravel, clayey or plastic fines
ML Inorganic silt, sandy silt, gravelly silt, or clayey silt with low plasticity
CL Inorganic clay of low to medium plasticity, sandy clay, gravelly clay, silty clay, Lean Clay
OL Low to medium plasticity Silt or Clay with significant organic content (vegetative matter)
MH Inorganic elastic silt, sandy silt, gravelly silt, or clayey silt of medium to high plasticity
CH Inorganic clay of high plasticity, Fat Clay
OH Medium to high plasticity Silt or Clay with significant organic content (vegetative matter)
PT Peat or other highly organic soils

Note: Dual symbols are used for coarse grained soils with 5 to 12% fines (ex: SP-SM), and for soils with Atterberg Limits falling in the CL-ML band in the Plasticity Chart
          Borderline classifications between groups may be indicated by two symbols separated by a slash (ex: CL/CH, SW/GW).

Blowcount
SPT1

(CAL)2
Consistency

Blowcount3

SPT1

(CAL)2
Consistency

Undrained
Shear

Strength3, Su

(ksf)
<2

(<3) Very Soft < 0.25
0-4

(0-6) Very Loose 2-4
(3-6) Soft 0.25 -0.50

5-10
(7-15) Loose 5-8

(7-12) Firm 0.50 - 1.0
11-30

(16-45) Med. Dense 9-15
(13-22) Stiff 1.0 - 2.0

31-50
(46-75) Dense 16-30

(23-45) Very Stiff 2.0 - 4.0
>50

(>75) Very Dense >30
(>45) Hard >4.0

Grain Size Classification

Fine Medium Coarse Fine Coarse
US Std Sieve No. 200 No. 40 No. 10 No. 4 3/4" 3" 12"

Grain Size (mm) 0.075 0.425 2 4.75 19.1 76.2 304.8

Classification of earth materials shown on the logs is based on field inspection
and should not be construed to imply laboratory analysis unless so stated.

Granular Soil Gradation Parameters
Coefficient of Uniformity: Cu = D60 / D10

Coefficient of Curvature: CC= (D30)
2 / (D10 x D60)

 D10= 10% of the soil is finer than this diameter
 D30= 30% of the soil is finer than this diameter
 D60= 60% of the soil is finer than this diameter

Group Symbol Gradation or Plasticity Requirement 
SW Cu>6 and Cc between 1 and 3
GW Cu>4 and Cc between 1 and 3

GP or SP Clean gravel or sand not meeting requirement for GW or SW
GM or SM Plots below "A" Line on Plasticity Chart or PI < 4
GC or SC Plots above "A" Line on Plasticity Chart and PI > 7

Metric Unit Conversion: 1" = 25.4 mm,  1.0 ksf = 47.88 kPa

3. Undrained shear strength of cohesive soils predicted from field blowcounts is 
generally unreliable.  Where possible, consistency should be based on Su data from 
pocket penetrometer, torvane, or laboratory testing.

2. Number of blows of a 140-lb. hammer falling 30-inches to drive a 3-inch O.D. (2.42-
inch I.D.) California Ring Sampler the final 12-inches of driving.

1. Number of blows of a 140-lb. hammer falling 30-inches to drive a 2-inch O.D. (1.375-
inch I.D.) SPT Sampler [ASTM D-1585] the final 12-inches of driving

CONSISTENCY NOTES:

CLASSIFICATION CRITERIA BASED ON LABORATORY TESTS

CLAY AND SILT SAND GRAVEL COBBLES BOULDERS

CONSISTENCY CLASSIFICATION
FINE GRAINED SOILS

MOISTURE CLASSIFICATION

DRY - Absence of moisture, dusty, dry to the touch
MOIST- Damp but no visible water
WET- Visible free water, usually soil is below water table

UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

 SECONDARY DIVISIONS

COARSE GRAINED SOILS
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GRAB, CAL, SPT - Refers to the sampling method as
described below

GRAB - Refers to collecting sample by method of
placing disturbed soil cuttings into a plastic bag

CAL (CALIFORNIA MODIFIED) - A 3.0-inch o.d. split
tube sampler lined with 2.41-inch i.d. metal sample rings
generally driven into the soil by a 140-lb. hammer free
falling a height of 30-inches.

SPT (STANDARD PENETRATION TEST) - A 2.0-inch
o.d. split spoon sampler with a 1.3-inch i.d. generally
driven into the soil by a140-lb. hammer free falling a
height of 30-inches.

ABBREVIATIONS FOR OTHER TESTS:

PI = Atterberg Limits          PA = Grain Size Analyses
CN = Consolidation            PP = Pocket Pen
CR = Corrosivity                RV = R-Value
DS = Direct Shear             CP = Laboratory Compaction
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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9" Aggregate Base (AB)

Sandy Lean Clay (CL)
moist, dark brown-black

Silty Sand (SM)
moist, light brown, fine to medium grained, with lenses
of clay

medium dense

Clayey Sand (SC)
medium dense, moist-wet, dark brown, fine grained

Lean Clay with Sand (CL)
firm-stiff, wet, dark brown, with lenses of fine grained
sand

Silty Clay (CL)
very stiff, wet, dark brown

Clayey Sand (SC)
medium dense, wet, dark brown, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
medium dense, wet, dark brown, fine grained

Sandy Silt (ML)
medium dense to dense, wet, dark brown, fine grained
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very dense, wet, dark brown, fine grained
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Clayey Sand (SC)
very dense, wet, dark brown, fine grained

Boring terminated at 51.5 feet below ground surface
(bgs).
Groundwater encountered at 12 feet bgs.
Borehole obstructed below 5 feet bgs, possible caving.
Borehole backfilled with soil cuttings and patched with
asphalt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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8.25" Concrete Pavement (PCC)
4.75" Concrete Treated Base
3" Aggregate Base (AB)

9" Poorly Graded Sand (SP)
moist, red-yellow, fine grained
Sandy Lean Clay (CL)
firm, moist, dark brown, in chunks up to 1.5"
hard, dry, dark gray, fine grained

Sandy Silt (ML)
dense/hard, dry-moist, brown, fine grained, trace of clay

Lean Clay (CL)
stiff, moist, olive brown

pocket penetrometer = 1.0-1.25
Silty Sand (SM)
medium dense, wet, light brown gray, fine grained with
occasional coarse grains and few fine gravel, with clay

Sandy Lean Clay (CL)
firm to stiff, wet, olive light brown, very fine grains barely
visible with some to trace of silt

Lean Clay (CL)
stiff, moist, gray olive brown
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Lean Clay (CL)
stiff, moist, gray olive brown, no visible sand grains, with
fine to 3/4" angular light gray fine grained sandstone
gravel in sampler shoe

Sandy Lean Clay (CL)
stiff, moist, olive gray, trace fine grains, with some silt

stiff to very stiff, less silt, occasional fine grain

Sandy Silt/Silty Sand (ML/SM)
very dense/hard, gray, trace of clay
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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4.5+

10
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23
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9
13
20

Lean Clay with Sand (CL)
very stiff, wet, olive gray, little to no silt, rolls very good
thread

Silt (ML)
dense/hard, wet, gray,with some fine grains and clay

Sandy Silt (ML)
dense, wet, gray olive, fine grains barely visible

Boring terminated at 61.5 feet below ground surface
(bgs).
Groundwater unable to be measured.
Borehole backfilled with grout mix and patched with
concrete.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Figure A-21a
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APPENDIX B 
LABORATORY TESTING

B.1 General 

The laboratory testing was performed using appropriate American Society for 
Testing and Materials (ASTM) and Caltrans Test Methods (CTM).

Relatively undisturbed Modified California drive samples and Standard Penetration 
Test (SPT) samples collected during the field investigation were carefully sealed in 
the field to prevent moisture loss.  The samples were then transported to laboratory 
for examination and testing.  Tests were performed on selected samples as an aid in 
classifying the soils and to evaluate their physical properties and engineering
characteristics.  This investigation included determination of moisture content and 
dry unit weight, Atterberg Limits, Grain Size Distribution and Percent Passing No. 
200 Sieve, Direct Shear, and Soil Corrosivity.  Brief descriptions of the laboratory 
testing program and test results are presented below.

B.2 Soil Classification

The subsurface materials were classified visually in the field using the Unified Soil 
Classification System (USCS), in accordance with ASTM Test Methods D2487 and 
D2488.   Soil classifications were modified as necessary based on further inspection 
and testing in the laboratory.  The USCS soil classifications are presented on key for 
soil classification and on the boring logs Figures A-1a through A-17d and Figures A-
50 through A-57 of Appendix A. 

B.3 Moisture Content and Dry Unit Weight 

The field moisture and dry unit weight of each relatively undisturbed sample were
determined in general accordance with ASTM D2216.  The samples were trimmed
to obtain volume and wet weight then were dried in accordance with ASTM D2216.
After drying, the weight of each sample was measured, and moisture content and
dry density were calculated.  The moisture content of selected SPT samples was
also determined.  Results of these tests are presented on the boring logs in Figures 
A-2a through A-17d of Appendix A.

B.4 Atterberg Limits

Characterization of the fine-grained fractions of the encountered soils was evaluated 
using the Atterberg Limits.  This test includes Liquid Limit and Plastic Limit tests to 
determine the Plasticity Index in accordance with ASTM D4318.  Results of these 
tests are presented on the boring logs in Figures A-2a and A-17d and Figures A-50 
through A-57 of Appendix A and in Figures B-1a through B-1f of this Appendix. 
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B.5 Grain Size Distribution and Percent Passing No. 200 Sieve: 

Representative samples were dried, weighed, soaked in water until individual soil 
particles were separated, and then washed on the No. 200 sieve.  The percentage of 
fines (i.e., soil passing No. 200 sieve) was determined for selected samples in 
accordance with ASTM D1140.  For selected samples, the material was run through
a standard set of sieves in accordance with ASTM D422.  The results of grain size 
distribution tests performed are provided in Figure B-2.  The relative proportion (or 
percentage) by dry weight percent fines (finer than No. 200 sieve) determined from 
grain size analyses is provided on the boring logs in Figures A-2a through A-17d and
Figures A-50 through A-57 of Appendix A.

B.6 Direct Shear Test 

To determine the drained shear strength parameters of the on-site soils, direct shear 
tests were performed on selected in situ samples in accordance with ASTM D3080. 
After the initial weight and volume measurements were made, the sample was
placed in the shear machine, and a selected normal load was applied. The sample 
was submerged, allowed to consolidate, and then was sheared to failure. Shear
stress and sample deformations were monitored throughout the test. The process 
was repeated under two additional normal loads. The test results are presented in 
Figures B-3a through B-3e. 

B.7 Soil Corrosivity

Tests were performed in order to determine corrosion potential of site soils on 
concrete and ferrous metals.  Corrosivity testing included soil pH (Caltrans method 
643), water-soluble chlorides (Caltrans Test Method 422), water-soluble sulfates
(Caltrans Test Method 417) and electrical resistivity (Caltrans Test Method 643). 
The test results are summarized in Table B-1.

B.8 List of Attached Table and Figures

The following Table and figures are attached and complete this appendix: 

Table 1 Summary of Corrosion Test Results 

Figures B-1a through B-1f Atterberg Limits Test Results
Figure B-2 Grain Size Distribution Test Results 
Figures B-3a through B-3e Direct Shear Test Results
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TABLE B-1: 
SUMMARY OF CORROSION TEST RESULTS 

Boring
No.

Sample
No.

Depth
(ft)

USCS
Soil
Type

Resistivity
CTM 643
(ohm-cm)

pH
CTM
643

Soluble
Sulfate
Content
CTM 417

(ppm)

Soluble
Chloride
Content
CTM 422

(ppm)

A-08-101 B-1 1-5 SC 2000 8.5 100 30

A-08-105 R-2 10-11.5 CL NA 9.3 74 218

A-08-112 B-1 1.5-5 SC <500 8.2 3900 626

A-08-116 S-3 10-11.5 CL NA 8.3 4720 388

A-08-119 R-5 20-21.5 CL NA 7.9 1140 96

A-08-122 B-1 1.2-5 SC 2750 8.3 132 163

R-08-004 B-1 1.5-3.5 CL 1350 9.1 465 604

R-08-011 S-3 15-16.5 CL NA 8.2 189 1330

R-08-017 R-4 20-21.5 CL NA 7.7 62 1311

R-08-017 S-7 35-36.5 ML NA 8.8 576 255

R-08-019 S-7 35-36.5 SM NA 8.5 538 336

R-08-023 S-4 20-21.5 CL NA 7.8 2432 2897

R-08-023 S-6 30-31.5 CL NA 8.0 490 25
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-101 B-1 1.0 2.5 0.3 0.8 12 31 20 11 -0.73
A-08-105 B-1 1.2 5.0 0.4 1.5 11 28 14 14 -0.21
A-08-116 R-2 6.0 6.5 1.8 2.0 23 37 20 17 0.18
A-08-119 B-1 1.0 5.0 0.3 1.5 15 32 20 12 -0.42
A-08-120 R-4 16.0 16.5 4.9 5.0 29 36 19 17 0.59
A-08-122 B-1 1.0 5.0 0.3 1.5 7 26 15 11 -0.73
R-08-004 B-1 1.3 3.5 0.4 1.1 16 29 17 12 -0.08

Figure No. : B-1a
Date :

(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITSI-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Brown Clayey Sand (SC)
Brown Clayey Sand (SC)

Olive Brown Lean Clay (CL)

DescriptionSymbol
(%)
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Light Brown Clayey Sand (SC)
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-005 B-1 2.0 5.0 0.6 1.5 16 29 20 9 -0.44
R-08-005 R-1 6.0 6.5 1.8 2.0 19 32 19 13 0.00
R-08-005 S-6 30.0 32.0 9.2 9.8 41 46 26 20 0.75
R-08-005 S-7 40.0 41.5 12.2 12.7 31 39 19 20 0.60
R-08-005 R-9 71.0 71.5 21.7 21.8 45 43 24 19 1.11
R-08-011 S-1 5.0 6.5 1.5 2.0 19 33 19 14 0.00
R-08-011 R-4 21.0 21.5 6.4 6.6 24 34 16 18 0.44
R-08-011 R-12 71.0 71.5 21.7 21.8 17 31 15 16 0.13

Figure No. : B-1b

Remarks :

Gray Brown Lean Clay (CL)
Lean Clay with Sand (CL)

Olive Brown Sandy Lean Clay (CL)

Depth

(ft) (m)

I-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Light Brown Gray Lean Clay (CL)

Gray Sandy Lean Clay (CL)
Dark Gray Sandy Lean Clay (CL)

Gray Brown Lean Clay (CL)

DescriptionSymbol
(%)

Olive Brown Clayey Sand (SC)

LI

Date :
(ASTM D-4318-00 / CT-204 / T-89)

05/30/08
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-012 R-1 6.0 6.5 1.8 2.0 28 47 20 27 0.30
R-08-012 R-5 26.0 26.5 7.9 8.1 29 33 21 12 0.67
R-08-012 R-9 46.0 46.5 14.0 14.2 26 26 23 3 1.00
R-08-017 R-2 11.0 11.5 3.4 3.5 32 35 21 14 0.79
R-08-017 S-3 15.0 16.5 4.6 5.0 27 34 20 14 0.50
R-08-017 R-8 41.0 41.5 12.5 12.7 28 39 20 19 0.42
R-08-019 S-1 5.0 6.5 1.5 2.0 20 34 20 14 0.00

Figure No. : B-1c
Date :

(ASTM D-4318-00 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITSI-436

SR-22 West County Connector Segment

Project No. :

PLASTICITY CHART

Dark Brown Lean Clay with Sand (CL)
Dark Brown Lean Clay with Sand (CL)

Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)

LI
Depth

(ft) (m)

Remarks :

Dark Brown Lean Clay with Sand (CL)
Light Brown Sandy Lean Clay (CL)

Red Brown Sandy Lean Clay (CL)
Gray Brown Lean Clay (CL)
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

R-08-019 R-2 11.0 11.5 3.4 3.5 17 39 20 19 -0.16
R-08-019 R-6 31.0 31.5 9.5 9.6 19 33 21 12 -0.17
R-08-023 R-1 6.0 6.5 1.8 2.0 10 32 19 13 -0.69
R-08-023 S-8 40.0 41.5 12.2 12.7 24 29 19 10 0.50

Figure No. : B-1d

(m)

Remarks :

Light Brown Gray Clayey Sand/Sandy Lean Clay (SC/CL)

PLASTICITY CHART

Brown Yellow Clayey Sand (SC)
Gray Brown Lean Clay (CL)

Red Brown Sandy Lean Clay (CL)

DescriptionSymbol
(%)

LI
Depth
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

A-08-105 R-5 41.0 41.5 12.5 12.7 22 -
A-08-112 S-4 15.0 16.5 4.6 5.0 32 -
A-08-120 R-8 36.0 36.5 11.0 11.1 25 -

Figure No. : B-1e
Date :

(ASTM D-4318 / CT-204 / T-89)
05/30/08

ATTERBERG LIMITS

PLASTICITY CHART

Olive Brown Silty Sand (SM)
Olive Gray Silt with Sand (ML)
Dark Brown Sandy Silt (ML)

DescriptionSymbol
(%)

LI
Depth
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Remarks :

(m)

I-436

SR-22 West County Connector Segment

Project No. :
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#

A Line 26 4 CL-ML 0 4 0 7 0-50 50 80
100 58.4 Box 26 4 30 7 Vert 50 0

Boring Sample MC LL PL PI

No. No.

HA-08-01 B-1 0.0 5.0 0.0 1.5 N/A 30 20 10 N/A
HA-08-02 B-1 0.0 5.0 0.0 1.5 N/A 28 19 9 N/A
HA-08-03 B-1 0.0 5.0 0.0 1.5 N/A 32 19 13 N/A
HA-08-04 B-1 0.0 5.0 0.0 1.5 N/A 30 21 9 N/A
HA-08-05 B-1 0.0 5.0 0.0 1.5 N/A 30 17 13 N/A
HA-08-06 B-1 0.0 5.0 0.0 1.5 N/A 28 18 10 N/A
HA-08-07 B-1 0.0 5.0 0.0 1.5 N/A 27 17 10 N/A
HA-08-08 B-1 0.0 5.0 0.0 1.5 N/A 33 17 16 N/A

Figure No. : B-1f

Remarks :

Brown Sandy CLAY (CL)
Grayish Brown Sandy CLAY (CL)

Light Brown Clayey SAND (SC)

Depth
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SR-22
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PLASTICITY CHART
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DescriptionSymbol
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-004              Undisturbed      Clayey Silt /                    120.4                                10.0
 @ 3'-5'                 & Saturated       Clayey Sand                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             880 @ 0.0750"                                   440 
          2000                                           2050 @ 0.1000"                                 1480 
          4000                                           3360 @ 0.1050"                                 2750 
                                                              C =  600 psf                                        C = 150 psf
                                                               φ =  35 deg.                                         φ = 33 deg.

FIGURE B-3a

DIRECT SHEAR TEST - ASTM D-3080

Sandy Lean Clay

Figure 3b
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Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-017              Undisturbed      Clayey Silt                      92.4                                25.8
 @ 10'-11.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017

Normal Pressure (psf)            Peak Shear Strength (psf)        Ultimate Shear Strength (psf)

            500                                             900 @ 0.0500"                                   500 
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          4000                                           2350 @ 0.0650"                                 1790 
                                                              C =  750 psf                                        C = 350 psf
                                                               φ =  24 deg.                                         φ = 20 deg.

DIRECT SHEAR TEST - ASTM D-3080

FIGURE B-3b

Lean Clay w/Sand

Figure 3c
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peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-019              Undisturbed      Clayey Silt /                    115.5                                 15.9
 @ 10'-11.5'           & Saturated       Siltstone                                      

Strain Rate: 0.0042 in. / min.

Job No. 2002-017
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                                                              C =  900 psf                                        C = 300 psf
                                                               φ =  32 deg.                                         φ = 32 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3c

Sandy Lean ClaySandy Lean Clay

Figure 3d



0 500 1000 1500 2000 2500 3000 3500 4000

Normal Pressure (psf)

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

3750

4000

S
h

e
a

r 
S

tr
e

n
g

th
 (

p
sf

)
peak shear strength strength at 1/4" displacement

Sample                     Type               Description         Dry Density (pcf)    Initial Water Content (%)     
R-08-023              Undisturbed      Clayey Silt                      94.6                                28.0
 @ 26'-26.5'           & Saturated                                           

Strain Rate: 0.0042 in. / min.

Job No. 2002-017
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                                                              C =  400 psf                                        C = 250 psf
                                                               φ =  30 deg.                                         φ = 30 deg.

DIRECT SHEAR TEST - ASTM D-3080

GeoLogic Associates

Group Delta # I-436

Figure B-3d

Sandy Lean Clay/
Lean Clay w/Sand

Sandy Lean Clay/
Lean Clay w/Sand

Figure 3e



APPENDIX C 
STANDARD PLAN SIGN FOUNDATIONS
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APPENDIX D
CALCULATIONS

Appendix D.1  EQFAULT / Deterministic Seismic Calculations 
Appendix D.2  Liquefaction Calculations 



Appendix D.1
EQFAULT / Deterministic Seismic Calculations 
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Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.9
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
N , Number of Logarithmic Standard Deviations 0

Model: PBA= 0.580

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
West End of Proj

Input Parameters

5% Damping



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.9
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
N , Number of Logarithmic Standard Deviations 0

Model: PGA= 0.488

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
West End of Proj

Input Parameters

5% Damping
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Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 0.9
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
N , Number of Logarithmic Standard Deviations 0

Model: PBA= 0.653

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
Closest to the Fault

Input Parameters

5% Damping



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 0.9
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
N , Number of Logarithmic Standard Deviations 0

Model: PGA= 0.542

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
Closest to the Fault

Input Parameters

5% Damping
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Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.2
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
N , Number of Logarithmic Standard Deviations 0

Model: PBA= 0.630

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

5% Damping

Los Alamitos
West End RW1325+6

Input Parameters



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.2
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
N , Number of Logarithmic Standard Deviations 0

Model: PGA= 0.524

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

5% Damping

Los Alamitos
West End RW1325+6

Input Parameters
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Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.7
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
N , Number of Logarithmic Standard Deviations 0

Model: PBA= 0.594

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
HOV Connector

Input Parameters

5% Damping
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Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 1.7
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
N , Number of Logarithmic Standard Deviations 0

Model: PGA= 0.498

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

Los Alamitos
HOV Connector

Input Parameters

5% Damping
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Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 2
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 0
N , Number of Logarithmic Standard Deviations 0

Model: PBA= 0.573

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

5% Damping

Los Alamitos
Bolsa Chica Road OC

Input Parameters



Implementation of the Sadigh and Others (1997) Attenuation Relations

Fault:
Location:

Input Value
M, Moment Magnitude 6.0
Rrup,  Closest Distance to Rupture Plane 2
F, Fault Type (0=Strike Slip; 1=Reverse/Thrust) 1
S, Site Class (0=Rock; 1=Deep Soil) 1
N , Number of Logarithmic Standard Deviations 0

Model: PGA= 0.483

ln Sa(g) = C1 + C2M + C3(8.5M)2.5 + C4 ln[Rrup + exp(C5 + C6M)] + C7ln(Rrup + 2) + Error
ln Sa(g) = c1 + c2M - c3 ln[Rrup + c4exp(c5M)] + c6 + c7(8.5 - M)2.5 + Error

where: Error = N ( Error)

5% Damping

Los Alamitos
Bolsa Chica Road OC

Input Parameters



                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 

                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 

JOB NUMBER: 9842-0000
                                                     DATE: 02-11-2009

JOB NAME: Test Run

CALCULATION NAME: Test Run Analysis

FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT

SITE COORDINATES: 
   SITE LATITUDE:  33.7740 
   SITE LONGITUDE:  118.0282 

SEARCH RADIUS:   100  mi 

ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis
   SCOND:   0
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:
   COMPUTE PEAK HORIZONTAL ACCELERATION 

FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT

MINIMUM DEPTH VALUE (km):  0.0 



                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  1
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
NEWPORT-INGLEWOOD (L.A.Basin)   |   3.8(   6.1)|   7.0    |   0.395  |    X
SAN JOAQUIN HILLS               |   7.8(  12.6)|   7.0    |   0.362  |   IX
PUENTE HILLS BLIND THRUST       |  11.3(  18.2)|   7.3    |   0.315  |   IX
PALOS VERDES                    |  12.6(  20.3)|   7.0    |   0.203  |  VIII 
WHITTIER                        |  13.7(  22.1)|   7.5    |   0.237  |   IX
NEWPORT-INGLEWOOD (Offshore)    |  14.2(  22.9)|   7.0    |   0.184  |  VIII 
SAN JOSE                        |  20.3(  32.6)|   6.8    |   0.147  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.8(  33.4)|   7.0    |   0.167  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  21.4(  34.5)|   6.5    |   0.118  |   VII 
ELSINORE (GLEN IVY)             |  23.1(  37.2)|   7.5    |   0.156  |  VIII 
RAYMOND                         |  24.5(  39.4)|   7.5    |   0.189  |  VIII 
VERDUGO                         |  25.7(  41.4)|   6.9    |   0.125  |   VII 
SIERRA MADRE                    |  26.5(  42.6)|   7.2    |   0.147  |  VIII 
HOLLYWOOD                       |  26.5(  42.7)|   7.5    |   0.175  |  VIII 
CLAMSHELL-SAWPIT                |  28.0(  45.0)|   6.5    |   0.086  |   VII 
CUCAMONGA                       |  29.8(  47.9)|   6.9    |   0.106  |   VII 
SANTA MONICA                    |  30.0(  48.2)|   6.6    |   0.085  |   VII 
MALIBU COAST                    |  34.0(  54.7)|   7.5    |   0.136  |  VIII 
CORONADO BANK                   |  35.4(  57.0)|   7.8    |   0.118  |   VII 
SIERRA MADRE (San Fernando)     |  38.0(  61.2)|   7.5    |   0.120  |   VII 
NORTHRIDGE (E. Oak Ridge)       |  39.0(  62.7)|   7.0    |   0.082  |   VII 
ELSINORE (TEMECULA)             |  40.1(  64.5)|   7.5    |   0.088  |   VII 
SAN GABRIEL                     |  40.3(  64.8)|   7.2    |   0.071  |   VI
ANACAPA-DUME                    |  40.9(  65.9)|   7.5    |   0.110  |   VII 
SAN JACINTO-SAN BERNARDINO      |  44.1(  71.0)|   7.5    |   0.079  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  45.9(  73.8)|   7.4    |   0.070  |   VI
SAN ANDREAS - Cho-Moj M-1b-1    |  45.9(  73.8)|   7.8    |   0.092  |   VII 
SAN ANDREAS - Whole M-1a        |  45.9(  73.8)|   8.0    |   0.105  |   VII 
SAN ANDREAS - 1857 Rupture M-2a |  45.9(  73.8)|   7.8    |   0.092  |   VII 
SANTA SUSANA                    |  46.5(  74.9)|   6.7    |   0.052  |   VI
SAN ANDREAS - SB-Coach. M-1b-2  |  46.9(  75.4)|   7.7    |   0.084  |   VII 
SAN ANDREAS - San Bernardino M-1|  46.9(  75.4)|   7.5    |   0.073  |   VII 



SAN ANDREAS - SB-Coach. M-2b    |  46.9(  75.4)|   7.7    |   0.084  |   VII 
SAN JACINTO-SAN JACINTO VALLEY  |  48.7(  78.3)|   7.5    |   0.070  |   VI
CLEGHORN                        |  49.3(  79.3)|   6.5    |   0.032  |    V
HOLSER                          |  52.1(  83.9)|   6.5    |   0.038  |    V
SIMI-SANTA ROSA                 |  52.8(  84.9)|   7.0    |   0.056  |   VI
ROSE CANYON                     |  56.9(  91.5)|   7.0    |   0.039  |    V
OAK RIDGE (Onshore)             |  56.9(  91.6)|   7.0    |   0.050  |   VI
NORTH FRONTAL FAULT ZONE (West) |  57.5(  92.5)|   7.2    |   0.058  |   VI

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  2
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
SAN CAYETANO                    |  62.2( 100.1)|   7.0    |   0.045  |   VI
SAN JACINTO-ANZA                |  63.9( 102.8)|   7.2    |   0.039  |    V
ELSINORE (JULIAN)               |  64.4( 103.7)|   7.5    |   0.049  |   VI
SAN ANDREAS - Carrizo M-1c-2    |  69.6( 112.0)|   7.4    |   0.041  |    V
OAK RIDGE(Blind Thrust Offshore)|  71.3( 114.8)|   7.1    |   0.040  |    V
CHANNEL IS. THRUST (Eastern)    |  72.5( 116.7)|   7.5    |   0.054  |   VI
SANTA YNEZ (East)               |  74.6( 120.1)|   7.1    |   0.029  |    V
VENTURA - PITAS POINT           |  75.1( 120.9)|   6.9    |   0.032  |    V
HELENDALE - S. LOCKHARDT        |  76.5( 123.1)|   7.3    |   0.033  |    V
NORTH FRONTAL FAULT ZONE (East) |  76.9( 123.7)|   6.7    |   0.026  |    V
PINTO MOUNTAIN                  |  77.6( 124.9)|   7.2    |   0.030  |    V
OAK RIDGE MID-CHANNEL STRUCTURE |  78.9( 127.0)|   6.6    |   0.023  |   IV
M.RIDGE-ARROYO PARIDA-SANTA ANA |  81.2( 130.6)|   7.2    |   0.036  |    V
RED MOUNTAIN                    |  83.9( 135.1)|   7.0    |   0.029  |    V
SANTA CRUZ ISLAND               |  86.7( 139.5)|   7.0    |   0.028  |    V
GARLOCK (West)                  |  87.2( 140.3)|   7.3    |   0.028  |    V
PLEITO THRUST                   |  88.2( 142.0)|   7.0    |   0.027  |    V
LENWOOD-LOCKHART-OLD WOMAN SPRGS|  89.4( 143.9)|   7.5    |   0.032  |    V
SAN JACINTO-COYOTE CREEK        |  90.0( 144.9)|   6.6    |   0.014  |   IV
SAN ANDREAS - Coachella M-1c-5  |  90.1( 145.0)|   7.2    |   0.024  |    V
BIG PINE                        |  91.5( 147.3)|   6.9    |   0.018  |   IV
EARTHQUAKE VALLEY               |  92.6( 149.1)|   6.5    |   0.013  |   III 
JOHNSON VALLEY (Northern)       |  93.2( 150.0)|   6.7    |   0.015  |   IV
BURNT MTN.                      |  94.7( 152.4)|   6.5    |   0.012  |   III 
LANDERS                         |  95.9( 154.3)|   7.3    |   0.024  |    V
EUREKA PEAK                     |  96.9( 155.9)|   6.4    |   0.011  |   III 
GRAVEL HILLS - HARPER LAKE      |  98.4( 158.4)|   7.1    |   0.020  |   IV
*******************************************************************************



-END OF SEARCH-   67 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 

THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 3.8 MILES (6.1 km) AWAY. 

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.3952 g 



                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 

                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 

JOB NUMBER: I-436
                                                     DATE: 02-09-2009

JOB NAME: springdale

CALCULATION NAME: Sign 143

FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT

SITE COORDINATES: 
   SITE LATITUDE:  33.7741 
   SITE LONGITUDE:  118.0192 

SEARCH RADIUS:   100  mi 

ATTENUATION RELATION:  21) Sadigh et al. (1997) Horiz. - Rock
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis
   SCOND:   0
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:
   COMPUTE PEAK HORIZONTAL ACCELERATION 

FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT

MINIMUM DEPTH VALUE (km):  0.0 



                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  1
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
NEWPORT-INGLEWOOD (L.A.Basin)   |   4.2(   6.8)|   7.0    |   0.458  |    X
SAN JOAQUIN HILLS               |   7.5(  12.0)|   7.0    |   0.397  |    X
PUENTE HILLS BLIND THRUST       |  11.2(  18.1)|   7.3    |   0.320  |   IX
PALOS VERDES                    |  13.0(  21.0)|   7.0    |   0.207  |  VIII 
WHITTIER                        |  13.5(  21.8)|   7.5    |   0.255  |   IX
NEWPORT-INGLEWOOD (Offshore)    |  14.0(  22.5)|   7.0    |   0.193  |  VIII 
SAN JOSE                        |  20.0(  32.2)|   6.8    |   0.133  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.9(  33.6)|   7.0    |   0.148  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  21.0(  33.8)|   6.5    |   0.105  |   VII 
ELSINORE (GLEN IVY)             |  22.6(  36.4)|   7.5    |   0.153  |  VIII 
RAYMOND                         |  24.6(  39.6)|   7.5    |   0.167  |  VIII 
VERDUGO                         |  25.8(  41.6)|   6.9    |   0.105  |   VII 
SIERRA MADRE                    |  26.3(  42.4)|   7.2    |   0.126  |  VIII 
HOLLYWOOD                       |  26.7(  43.0)|   7.5    |   0.151  |  VIII 
CLAMSHELL-SAWPIT                |  27.9(  44.9)|   6.5    |   0.070  |   VI
CUCAMONGA                       |  29.5(  47.4)|   6.9    |   0.088  |   VII 
SANTA MONICA                    |  30.3(  48.8)|   6.6    |   0.067  |   VI
MALIBU COAST                    |  34.4(  55.4)|   7.5    |   0.109  |   VII 
CORONADO BANK                   |  35.4(  56.9)|   7.8    |   0.104  |   VII 
SIERRA MADRE (San Fernando)     |  38.2(  61.5)|   7.5    |   0.095  |   VII 
NORTHRIDGE (E. Oak Ridge)       |  39.3(  63.3)|   7.0    |   0.062  |   VI
ELSINORE (TEMECULA)             |  39.6(  63.7)|   7.5    |   0.075  |   VII 
SAN GABRIEL                     |  40.5(  65.1)|   7.2    |   0.058  |   VI
ANACAPA-DUME                    |  41.4(  66.7)|   7.5    |   0.084  |   VII 
SAN JACINTO-SAN BERNARDINO      |  43.7(  70.4)|   7.5    |   0.065  |   VI
SAN ANDREAS - Mojave M-1c-3     |  45.6(  73.4)|   7.4    |   0.057  |   VI
SAN ANDREAS - Cho-Moj M-1b-1    |  45.6(  73.4)|   7.8    |   0.077  |   VII 
SAN ANDREAS - Whole M-1a        |  45.6(  73.4)|   8.0    |   0.089  |   VII 
SAN ANDREAS - 1857 Rupture M-2a |  45.6(  73.4)|   7.8    |   0.077  |   VII 
SAN ANDREAS - SB-Coach. M-2b    |  46.5(  74.9)|   7.7    |   0.069  |   VI
SAN ANDREAS - San Bernardino M-1|  46.5(  74.9)|   7.5    |   0.059  |   VI
SAN ANDREAS - SB-Coach. M-1b-2  |  46.5(  74.9)|   7.7    |   0.069  |   VI



SANTA SUSANA                    |  46.9(  75.4)|   6.7    |   0.037  |    V
SAN JACINTO-SAN JACINTO VALLEY  |  48.2(  77.5)|   7.5    |   0.057  |   VI
CLEGHORN                        |  48.9(  78.7)|   6.5    |   0.024  |   IV
HOLSER                          |  52.4(  84.4)|   6.5    |   0.025  |    V
SIMI-SANTA ROSA                 |  53.1(  85.5)|   7.0    |   0.039  |    V
ROSE CANYON                     |  56.5(  91.0)|   7.0    |   0.029  |    V
NORTH FRONTAL FAULT ZONE (West) |  57.1(  91.9)|   7.2    |   0.041  |    V
OAK RIDGE (Onshore)             |  57.3(  92.2)|   7.0    |   0.034  |    V

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  2
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
SAN CAYETANO                    |  62.6( 100.7)|   7.0    |   0.029  |    V
SAN JACINTO-ANZA                |  63.3( 101.9)|   7.2    |   0.029  |    V
ELSINORE (JULIAN)               |  64.0( 103.0)|   7.5    |   0.036  |    V
SAN ANDREAS - Carrizo M-1c-2    |  69.8( 112.3)|   7.4    |   0.029  |    V
OAK RIDGE(Blind Thrust Offshore)|  71.8( 115.6)|   7.1    |   0.025  |    V
CHANNEL IS. THRUST (Eastern)    |  73.0( 117.5)|   7.5    |   0.035  |    V
SANTA YNEZ (East)               |  74.9( 120.6)|   7.1    |   0.020  |   IV
VENTURA - PITAS POINT           |  75.6( 121.6)|   6.9    |   0.019  |   IV
HELENDALE - S. LOCKHARDT        |  76.1( 122.5)|   7.3    |   0.023  |   IV
NORTH FRONTAL FAULT ZONE (East) |  76.4( 122.9)|   6.7    |   0.016  |   IV
PINTO MOUNTAIN                  |  77.0( 124.0)|   7.2    |   0.020  |   IV
OAK RIDGE MID-CHANNEL STRUCTURE |  79.4( 127.8)|   6.6    |   0.013  |   III 
M.RIDGE-ARROYO PARIDA-SANTA ANA |  81.5( 131.2)|   7.2    |   0.022  |   IV
RED MOUNTAIN                    |  84.4( 135.8)|   7.0    |   0.017  |   IV
SANTA CRUZ ISLAND               |  87.2( 140.4)|   7.0    |   0.016  |   IV
GARLOCK (West)                  |  87.4( 140.7)|   7.3    |   0.018  |   IV
PLEITO THRUST                   |  88.5( 142.4)|   7.0    |   0.016  |   IV
LENWOOD-LOCKHART-OLD WOMAN SPRGS|  89.0( 143.2)|   7.5    |   0.021  |   IV
SAN JACINTO-COYOTE CREEK        |  89.5( 144.1)|   6.6    |   0.009  |   III 
SAN ANDREAS - Coachella M-1c-5  |  89.6( 144.2)|   7.2    |   0.016  |   IV
BIG PINE                        |  91.8( 147.8)|   6.9    |   0.011  |   III 
EARTHQUAKE VALLEY               |  92.1( 148.3)|   6.5    |   0.008  |   II
JOHNSON VALLEY (Northern)       |  92.8( 149.3)|   6.7    |   0.009  |   III 
BURNT MTN.                      |  94.2( 151.6)|   6.5    |   0.007  |   II
LANDERS                         |  95.4( 153.5)|   7.3    |   0.015  |   IV
EUREKA PEAK                     |  96.4( 155.1)|   6.4    |   0.006  |   II
GRAVEL HILLS - HARPER LAKE      |  98.1( 157.9)|   7.1    |   0.012  |   III 
EMERSON So. - COPPER MTN.       | 99.7 ( 160.5)|   7.0    |   0.011  |   III 
*******************************************************************************



-END OF SEARCH-   68 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 

THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 4.2 MILES (6.8 km) AWAY. 

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.4581 g 

                             *********************** 
                             *                     * 
                             *    E Q F A U L T    * 
                             *                     * 
                             *    Version 3.00     * 
                             *                     * 
                             *********************** 

                           DETERMINISTIC ESTIMATION OF 
                     PEAK ACCELERATION FROM DIGITIZED FAULTS 

JOB NUMBER: I-436
                                                     DATE: 02-09-2009

JOB NAME: springdale

CALCULATION NAME: Sign 143

FAULT-DATA-FILE NAME: C:\Program Files\EQFAULT1\CGSFLTE1.DAT

SITE COORDINATES: 
   SITE LATITUDE:  33.7741 
   SITE LONGITUDE:  118.0192 

SEARCH RADIUS:   100  mi 

ATTENUATION RELATION:  20) Sadigh et al. (1997) Horiz. - Soil
   UNCERTAINTY (M=Median, S=Sigma): M       Number of Sigmas:  0.0 
   DISTANCE MEASURE:  clodis
   SCOND:   0
   Basement Depth:  5.00 km     Campbell SSR:        Campbell SHR:
   COMPUTE PEAK HORIZONTAL ACCELERATION 

FAULT-DATA FILE USED:  C:\Program Files\EQFAULT1\CGSFLTE1.DAT

MINIMUM DEPTH VALUE (km):  0.0 



                                 --------------- 
                                 EQFAULT SUMMARY 
                                 --------------- 

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  1
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
NEWPORT-INGLEWOOD (L.A.Basin)   |   4.2(   6.8)|   7.0    |   0.380  |    X
SAN JOAQUIN HILLS               |   7.5(  12.0)|   7.0    |   0.373  |   IX
PUENTE HILLS BLIND THRUST       |  11.2(  18.1)|   7.3    |   0.316  |   IX
PALOS VERDES                    |  13.0(  21.0)|   7.0    |   0.198  |  VIII 
WHITTIER                        |  13.5(  21.8)|   7.5    |   0.239  |   IX
NEWPORT-INGLEWOOD (Offshore)    |  14.0(  22.5)|   7.0    |   0.187  |  VIII 
SAN JOSE                        |  20.0(  32.2)|   6.8    |   0.149  |  VIII 
UPPER ELYSIAN PARK BLIND THRUST |  20.9(  33.6)|   7.0    |   0.166  |  VIII 
CHINO-CENTRAL AVE. (Elsinore)   |  21.0(  33.8)|   6.5    |   0.121  |   VII 
ELSINORE (GLEN IVY)             |  22.6(  36.4)|   7.5    |   0.159  |  VIII 
RAYMOND                         |  24.6(  39.6)|   7.5    |   0.188  |  VIII 
VERDUGO                         |  25.8(  41.6)|   6.9    |   0.125  |   VII 
SIERRA MADRE                    |  26.3(  42.4)|   7.2    |   0.148  |  VIII 
HOLLYWOOD                       |  26.7(  43.0)|   7.5    |   0.174  |  VIII 
CLAMSHELL-SAWPIT                |  27.9(  44.9)|   6.5    |   0.087  |   VII 
CUCAMONGA                       |  29.5(  47.4)|   6.9    |   0.107  |   VII 
SANTA MONICA                    |  30.3(  48.8)|   6.6    |   0.084  |   VII 
MALIBU COAST                    |  34.4(  55.4)|   7.5    |   0.134  |  VIII 
CORONADO BANK                   |  35.4(  56.9)|   7.8    |   0.118  |   VII 
SIERRA MADRE (San Fernando)     |  38.2(  61.5)|   7.5    |   0.119  |   VII 
NORTHRIDGE (E. Oak Ridge)       |  39.3(  63.3)|   7.0    |   0.081  |   VII 
ELSINORE (TEMECULA)             |  39.6(  63.7)|   7.5    |   0.089  |   VII 



SAN GABRIEL                     |  40.5(  65.1)|   7.2    |   0.071  |   VI
ANACAPA-DUME                    |  41.4(  66.7)|   7.5    |   0.109  |   VII 
SAN JACINTO-SAN BERNARDINO      |  43.7(  70.4)|   7.5    |   0.080  |   VII 
SAN ANDREAS - Mojave M-1c-3     |  45.6(  73.4)|   7.4    |   0.071  |   VI
SAN ANDREAS - Cho-Moj M-1b-1    |  45.6(  73.4)|   7.8    |   0.093  |   VII 
SAN ANDREAS - Whole M-1a        |  45.6(  73.4)|   8.0    |   0.106  |   VII 
SAN ANDREAS - 1857 Rupture M-2a |  45.6(  73.4)|   7.8    |   0.093  |   VII 
SAN ANDREAS - SB-Coach. M-2b    |  46.5(  74.9)|   7.7    |   0.085  |   VII 
SAN ANDREAS - San Bernardino M-1|  46.5(  74.9)|   7.5    |   0.074  |   VII 
SAN ANDREAS - SB-Coach. M-1b-2  |  46.5(  74.9)|   7.7    |   0.085  |   VII 
SANTA SUSANA                    |  46.9(  75.4)|   6.7    |   0.052  |   VI
SAN JACINTO-SAN JACINTO VALLEY  |  48.2(  77.5)|   7.5    |   0.071  |   VI
CLEGHORN                        |  48.9(  78.7)|   6.5    |   0.032  |    V
HOLSER                          |  52.4(  84.4)|   6.5    |   0.038  |    V
SIMI-SANTA ROSA                 |  53.1(  85.5)|   7.0    |   0.055  |   VI
ROSE CANYON                     |  56.5(  91.0)|   7.0    |   0.040  |    V
NORTH FRONTAL FAULT ZONE (West) |  57.1(  91.9)|   7.2    |   0.059  |   VI
OAK RIDGE (Onshore)             |  57.3(  92.2)|   7.0    |   0.050  |   VI

                          ----------------------------- 
                          DETERMINISTIC SITE PARAMETERS 
                          ----------------------------- 

Page  2
-------------------------------------------------------------------------------
                                |              |ESTIMATED MAX. EARTHQUAKE EVENT
                                | APPROXIMATE  |------------------------------- 
          ABBREVIATED           |   DISTANCE   | MAXIMUM  |   PEAK   |EST. SITE 
          FAULT  NAME           |   mi   (km)  |EARTHQUAKE|   SITE   |INTENSITY 
                                |              | MAG.(Mw) | ACCEL. g |MOD.MERC. 
================================|==============|==========|==========|=========
SAN CAYETANO                    |  62.6( 100.7)|   7.0    |   0.044  |   VI
SAN JACINTO-ANZA                |  63.3( 101.9)|   7.2    |   0.040  |    V
ELSINORE (JULIAN)               |  64.0( 103.0)|   7.5    |   0.050  |   VI
SAN ANDREAS - Carrizo M-1c-2    |  69.8( 112.3)|   7.4    |   0.041  |    V
OAK RIDGE(Blind Thrust Offshore)|  71.8( 115.6)|   7.1    |   0.040  |    V
CHANNEL IS. THRUST (Eastern)    |  73.0( 117.5)|   7.5    |   0.054  |   VI
SANTA YNEZ (East)               |  74.9( 120.6)|   7.1    |   0.029  |    V
VENTURA - PITAS POINT           |  75.6( 121.6)|   6.9    |   0.031  |    V
HELENDALE - S. LOCKHARDT        |  76.1( 122.5)|   7.3    |   0.034  |    V
NORTH FRONTAL FAULT ZONE (East) |  76.4( 122.9)|   6.7    |   0.026  |    V
PINTO MOUNTAIN                  |  77.0( 124.0)|   7.2    |   0.030  |    V
OAK RIDGE MID-CHANNEL STRUCTURE |  79.4( 127.8)|   6.6    |   0.022  |   IV
M.RIDGE-ARROYO PARIDA-SANTA ANA |  81.5( 131.2)|   7.2    |   0.036  |    V
RED MOUNTAIN                    |  84.4( 135.8)|   7.0    |   0.029  |    V
SANTA CRUZ ISLAND               |  87.2( 140.4)|   7.0    |   0.028  |    V
GARLOCK (West)                  |  87.4( 140.7)|   7.3    |   0.028  |    V
PLEITO THRUST                   |  88.5( 142.4)|   7.0    |   0.027  |    V
LENWOOD-LOCKHART-OLD WOMAN SPRGS|  89.0( 143.2)|   7.5    |   0.032  |    V
SAN JACINTO-COYOTE CREEK        |  89.5( 144.1)|   6.6    |   0.015  |   IV
SAN ANDREAS - Coachella M-1c-5  |  89.6( 144.2)|   7.2    |   0.025  |    V
BIG PINE                        |  91.8( 147.8)|   6.9    |   0.018  |   IV
EARTHQUAKE VALLEY               |  92.1( 148.3)|   6.5    |   0.013  |   III 
JOHNSON VALLEY (Northern)       |  92.8( 149.3)|   6.7    |   0.015  |   IV
BURNT MTN.                      |  94.2( 151.6)|   6.5    |   0.012  |   III 



LANDERS                         |  95.4( 153.5)|   7.3    |   0.024  |    V
EUREKA PEAK                     |  96.4( 155.1)|   6.4    |   0.011  |   III 
GRAVEL HILLS - HARPER LAKE      |  98.1( 157.9)|   7.1    |   0.020  |   IV
EMERSON So. - COPPER MTN.       | 99.7 ( 160.5)|   7.0    |   0.018  |   IV
*******************************************************************************

-END OF SEARCH-   68 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 

THE NEWPORT-INGLEWOOD (L.A.Basin)    FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 4.2 MILES (6.8 km) AWAY. 

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.3798 g 



Appendix D.2
Liquefaction Calculations 
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APPENDIX E 
CALTRANS COMMENTS AND RESPONSES 



April 24, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Dr # 200 
Irvine, CA 92612 

Attention: Mohsen Mohseni 

Subject: Response to Caltrans Comments dated March 27, 2009
(1st Submittal) 
Foundation Report 

  Overhead Sign Foundations 
West County Connector Project 
I-405/SR22 HOV Connector Segment   
12-ORA-22-PM20.91, EA: 071621 
ORANGE COUNTY, CALIFORNIA 

  Report Dated February 12, 2009 
GDC Project No. I-436 

Dear Mohsen: 

Group Delta Consultants, Inc. is pleased to present our responses to Caltrans 
comments on the subject report.  The comments are included as Attachment 1, 
and are addressed in order below. 

1. Include the number and PM for each sign structure in the title of the 
subject report.

The requested information has been provided in the revised report. 

2. Provide lateral capacity calculation for the proposed pile foundations.  

LPILE calculations have been performed to check that the site conditions meet the 
minimum requirements of the standard foundation designs.  The approach is as 
follows:

We developed site specific soil profiles for each sign based on CPT data, 
including groundwater, ground slope, soil layering, and liquefiable soils as 
appropriate:

o P-Y curves in LPILE for cohesive soils were based on “Soft Clay” or “Stiff 
Clay without Free Water” models as appropriate using undrained shear 
strength interpreted from CPT; 
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o P-Y curves in LPILE for cohesionless soils were based on “Reese Sand” 
model with 30 degree friction angle for loose, 32 to 33 degree friction 
angle for medium dense, and 35 degree friction angle for dense soils; 

o P-Y curves in LPILE for liquefiable soils were based on “liquefiable sand” 
model in LPILE; 

We then performed LPILE lateral load analysis for:  1) the recommended 
foundation depth and soil profile at each location, and 2) the corresponding 
standard sign foundation length and standard soil condition ( =30 degrees 
and level ground, with no groundwater); 

A range of lateral loads was input in LPILE for the site specific and standard 
signs, along with a moment based on 25 ft moment arm, up to a value causing 
deflection of 1 inch for the standard sign (maximum allowed deflection), to 
determine the highest potential deflections for the site signs; 

Most project signs were stiffer (less deflection) than the standard sign up to 
1 inch displacement, with the exception of Signs #41, 103, and 143 (121 
similar to 143).  For these signs, actual loads were provided by the structural 
engineer (see Attachment 2); 

Results of the actual load analysis show: 

o The standard signs have a deflection of about ½ inch at the maximum 
design load; 

o The softest site signs have deflections of about ¼ inch at the maximum 
design load; 

We conclude the proposed pile lengths accounting for actual site conditions 
exceed the standard design sign foundation requirements, and are adequate as 
recommended.

Discussion is provided in Section 4.4.4 of the revised report, and supporting data 
are presented in Attachment 2 to this response. 

3. Revise section 4.4.3 of the subject report to include the relevant 
reference(s) for the sign structures. Take out the web link. Refer to Caltrans 
Standard Plans.

The requested revision has been made. 
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4. Justify why section 4.5 is included in the subject report. If not justified, 
take it out.  

Unstable slopes could affect sign foundations.  Since slopes are stable, there is no 
impact.  Therefore we feel it is relevant. 

5. R values should not be included in the subject report. Revise accordingly.

R-Value data are removed from the final report 

6. Explain why consolidation tests were performed for the subject submittal.  

Consolidation test result of overall project was provided for general information. 
This will be removed from the final report. 

7. Explain how the values of the direct shear tests were used for pile 
foundation design?

Pile design utilizes undrained shear strength for cohesive soil and friction angle for 
granular soil.  No generally applicable methods are available lateral analysis of piles 
in c-  soils.  Lab data for the entire project area, including drained direct shear 
tests, was provided for general reference as to the strength properties of site soils. 

The following are attached and complete our response: 

Attachment 1  Caltrans Comments dated March 27, 2009 
Attachment 2  Lateral Load Analysis 

We appreciate the opportunity to be a part of your design team for this project.  If 
you have any questions or require additional information, please give us a call at 
(949) 450-2100. 

Sincerely,
GROUP DELTA CONSULTANTS, INC.   

Curt Scheyhing, P.E., G.E.   Kul Bhushan, Ph.D., G.E 
Senior Geotechnical Engineer   Sr. Consulting Principal  



ATTACHMENT 1 
CALTRANS COMMENTS DATED March 27, 2009 



State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION 

        M e m o r a n d u m Flex your power!
Be energy efficient!

To: MS. LISA ALVISO Date: March 27, 2009
D-12

File: 12-ORA-22-Various
          OH Sign Structures 

From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design – South 1

Subject: Foundation Report, Overhead Sign Foundations 

The Office of Geotechnical Design South 1 (OGDS1) has reviewed the subject submittal titled: 
“Foundation Report, Overhead Sign Foundations, West County Connector Project, I-405/SR-22 
HOV Connector Segment, 12-ORA-22-PM20.91, EA 071621, Orange County, California”, 
prepared by Group Delta Consultants, Inc., dated February 12, 2009, submitted to our office on 
February 26, 2009. 

We have the following comments: 

1. Include the number and PM for each sign structure in the title of the subject report. 
2. Provide lateral capacity calculation for the proposed pile foundations. 
3. Revise section 4.4.3 of the subject report to include the relevant reference(s) for the sign 

structures. Take out the web link. Refer to Caltrans Standard Plans. 
4. Justify why section 4.5 is included in the subject report. If not justified, take it out. 
5. R values should not be included in the subject report. Revise accordingly. 
6. Explain why consolidation tests were performed for the subject submittal. 
7. Explain how the values of the direct shear tests were used for pile foundation design?  

Any questions, please call me at (949) 724-2599. 

       SHARID K. AMIRI, Ph.D.; P.E. 
       Senior Transportation Engineer 

Office of Geotechnical Design South-1 

cc. Sudhakar Vatti, OSFP 

“Caltrans improves mobility across California”



ATTACHMENT 2 
LATERAL LOAD ANALYSIS 



ANALYSIS OF STANDARD AND SITE SPECIFIC FOUNDATIONS

FOR RANGE OF LATERAL LOADS AND 25 FOOT MOMENT ARM

TO DETERMINE SITE SIGNS WITH HIGHEST DEFLECTIONS
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ANALYSIS OF SIGN #41, 103, AND 143 AND

STANDARD SIGNS FOR SPECIFIC DESIGN LOADS
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i
n
 
C
o
m
p
u
t
a
t
i
o
n
s
 
-
 
U
S
 
C
u
s
t
o
m
a
r
y
 
U
n
i
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u
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s
i
c
 
P
r
o
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p
t
i
o
n
s
:
 

A
n
a
l
y
s
i
s
 
T
y
p
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o
m
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a
t
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r
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P
i
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e
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n
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p
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c
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p
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e
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i
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p
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p
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p
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b
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c
i
f
i
e
d
 
d
e
p
t
h
s
 

S
o
l
u
t
i
o
n
 
C
o
n
t
r
o
l
 
P
a
r
a
m
e
t
e
r
s
:
 

-
 
N
u
m
b
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p
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c
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b
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c
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p
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p
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b
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c
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p
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p
i
l
e
.
 

-
 
P
r
i
n
t
i
n
g
 
I
n
c
r
e
m
e
n
t
 
(
s
p
a
c
i
n
g
 
o
f
 
o
u
t
p
u
t
 
p
o
i
n
t
s
)
 
=
 
 
2
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
i
l
e
 
S
t
r
u
c
t
u
r
a
l
 
P
r
o
p
e
r
t
i
e
s
 
a
n
d
 
G
e
o
m
e
t
r
y
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 

P
i
l
e
 
L
e
n
g
t
h
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
2
7
6
.
0
0
 
i
n
 

D
e
p
t
h
 
o
f
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
 
b
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p
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p
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n
i
t
s
 
U
s
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i
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o
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u
t
a
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o
n
s
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U
S
 
C
u
s
t
o
m
a
r
y
 
U
n
i
t
s
:
 
I
n
c
h
e
s
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P
o
u
n
d
s
 

B
a
s
i
c
 
P
r
o
g
r
a
m
 
O
p
t
i
o
n
s
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n
a
l
y
s
i
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T
y
p
e
 
1
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-
 
C
o
m
p
u
t
a
t
i
o
n
 
o
f
 
L
a
t
e
r
a
l
 
P
i
l
e
 
R
e
s
p
o
n
s
e
 
U
s
i
n
g
 
U
s
e
r
-
s
p
e
c
i
f
i
e
d
 
C
o
n
s
t
a
n
t
 
E
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C
o
m
p
u
t
a
t
i
o
n
 
O
p
t
i
o
n
s
:
 

-
 
O
n
l
y
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n
t
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r
n
a
l
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y
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n
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r
a
t
e
d
 
p
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y
 
c
u
r
v
e
s
 
u
s
e
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i
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n
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y
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n
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p
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p
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c
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p
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p
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p
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p
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b
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c
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u
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b
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p
i
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n
c
r
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b
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o
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c
t
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o
l
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c
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c
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c
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n
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p
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p
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b
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n
d
i
n
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o
m
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n
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s
h
e
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r
c
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s
o
i
l
 
r
e
a
c
t
i
o
n
 
a
r
e
 
p
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n
t
e
d
 
f
o
r
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l
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g
t
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p
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e
.
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c
i
n
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P
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P
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c
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b
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.
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c
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.
0
0
 
d
e
g
.
 

S
t
r
u
c
t
u
r
a
l
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
p
i
l
e
 
d
e
f
i
n
e
d
 
u
s
i
n
g
 
 
4
 
p
o
i
n
t
s
 

P
o
i
n
t
 
 
 
 
D
e
p
t
h
 
 
 
 
 
 
 
 
 
P
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l
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P
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p
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l
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c
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c
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i
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b
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p
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i
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p
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APPENDIX F 
SIGN #153 EVALUATION 



 

DESIGN MEMORANDUM 
 
PROJECT: WCC – 405/22 HOV Segment 

PROJ NO: I-436 

 DATE: Friday - March 30, 2009 

 BY: Curt Scheyhing 

SUBJECT: Loads on Retaining Wall from Sign No. 153 and External Stability 

 
An overhead sign foundation (Sign No. 153) supported on a 5 ft diameter CIDH pile is 
proposed adjacent to an existing Type 5SWB retaining wall (refer to Bridge Standard 
Detail Sheet xs14-350).  Under wind loading the laterally loaded sign foundation will exert 
lateral earth pressures on the adjacent wall.   
 
The following provides recommended lateral loading on the wall from wind loading on 
Sign 153 CIDH pile, and provides an external stability evaluation of the wall under the 
imposed loads.  We evaluated two loading conditions from xs14-350: 
 

� Group A [Dead Load + Earth Pressure + Live Load Surcharge]; and  

� Group B [Dead Load + Earth Pressure + Live Load Surcharge + Wind] 
 
Design soil unit weight, earth pressures, wind load on the soundwall, and live load 
surcharge were based on English equivalents of Metric xs14-350.  Soil properties for lateral 
load analysis, bearing capacity analysis, and lateral footing resistance were taken from the 
results of Cone Penetration Testing (CPT) performed at the site. 
 
Supporting calculations and data are attached. 
 
Design information: 

� Existing Type 5SWB wall, design height H=12 ft, actual H=10.5 feet, footing 
width W=10 ft, back of wall stem located 10 feet horizontally from edge of 
proposed CIDH pile for sign no. 153 (see attached sketch); 

� Design load at top of CIDH pile for evaluation of lateral pressure on wall (provided 
by Parsons): Shear = 3.94 kips, Moment = 55 ft-kips, Axial = 14.5 kips; 

 
Results of LPILE Lateral Load Analysis: 

� LPILE (Version 5.0) analysis performed (see attached calcs): Upper 8.75 feet of pile 
moves toward the Type 5SWB wall, net soil reaction towards the wall is 13.7 kips, 
resultant at 5.6 ft below ground surface; 

� Load from CIDH lateral soil reaction is assumed to spread to the wall stem on a  
2:1 distribution horizontally, resulting in 913 lb/ft concentrated load applied at mid 
height of the 10.5 ft high wall stem; 
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Recommendations for External / Internal Stability and Structural Checks by PTG: 

� Soil Unit Wt. = 19 kN/m3 = 120.9 pcf; 

� Static earth pressure: Ka=0.295, Equivalent Fluid = 5.6 kN/m3 = 35.6 pcf (ret. 
Grade to B.O.F.); 

� Seismic earth pressure (Mononabe-Okabe, Kh=0.3): 25 pcf equiv. fluid – inverted 
added to the static pressure; 

� Traffic surcharge: 11.5 kPa = 240 psf vertical, or 71 psf uniform lateral pressure 
(ret. Grade to B.O.F.); 

� CIDH concentrated lateral load on wall = 913 lb/ft with resultant 6.75 ft above 
B.O.F. ( or uniform pressure of 87 psf applied to 10.5 ft high stem); 

� Ultimate sliding friction coefficient = 0.65 (soil-to-soil in front of key); 

� Passive resistance: neglect due to presence of adjacent channel 

� Ultimate bearing capacity: Using Terzaghi’s method, submerged cohesionless 
sand foundation with 34-degree friction angle, bottom of footing embedment 1.5 
ft, and effective footing width W’=W-2e, where W=footing width and e is 
eccentricity of the base resultant (R), ultimate bearing capacity Q’ult is : 

   
  Q’ult (ksf) = 3.066 + 1.140 * W’ (with W’ in feet) 
 

� Bearing capacity check: Compare Q’ult to Q’equivalent = R / W’, where R=resultant 
vertical force on base of footing.  Minimum Factor of Safety (FS) =3.0, where FS 
= Q’ult / Q’equivalent ; 

� Sliding Check: Minimum Factor of Safety = 1.5 (Group A or B loads) 

� Overturning Check: minimum FS=2.0, resultant in middle 1/3 or 100% base in 
compression (Group A), resultant in middle ½ or 75% base in compression 
(Group B) 

 
Results of External Stability Analyses: 

� Group A (D+E+SC) loading: 
o Sliding FS=3.2 > 1.5 OK 
o Overturning FS=5.1 > 2.0 OK 
o Eccentricity e=1.2 feet < W/6 (in middle third OK), W’=7.61 feet 
o 100% base in compression OK 
o Toe Pressure = 2.94 ksf 
o Heel Pressure = 0.78 ksf 
o Equivalent Bearing Q’eq=2.31 ksf; 
o Ultimate Bearing Q’ult=11.74 ksf 
o Bearing FS = 5.1 > 3.0 OK 
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� Group B (D+E+SC+W) loading without sign load: 
o Sliding FS=2.79 > 1.5 OK 
o Overturning FS=3.16 > 2.0 OK 
o Eccentricity e=1.77 feet < W/4 (in middle half OK), W’=6.46 feet 
o 97% base in compression, >75% OK 
o Toe Pressure = 3.52 ksf 
o Heel Pressure = 0 ksf 
o Equivalent Bearing Q’eq=2.65 ksf; 
o Ultimate Bearing Q’ult=10.43 ksf 
o Bearing FS = 3.94 > 3.0 OK 

 
� Group B (D+E+SC+W) loading including sign load: 

o Sliding FS=2.26 > 1.5 OK 
o Overturning FS=2.53 > 2.0 OK 
o Eccentricity e=2.14 feet < W/4 (in middle half OK), W’=5.72 feet 
o 86% base in compression, >75% OK 
o Toe Pressure = 3.90 ksf 
o Heel Pressure = 0 ksf 
o Equivalent Bearing Q’eq=2.92 ksf; 
o Ultimate Bearing Q’ult=9.59 ksf 
o Bearing FS = 3.28 > 3.0 OK 

 
Conclusions: 
 

� For worst case D+E+SC+W loading, including lateral load from CIDH: 
o Sliding factor of safety exceeds 1.5; 
o Overturning factor of safety exceeds 2.0; 
o More than 85% of base is in compression; 
o Bearing capacity is adequate with factor of safety > 3.0 

� Based on these results, the adjacent retaining wall is considered externally stable 
from a geotechnical standpoint; 

� Parsons to verify structural capacity. 
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Attachments: 
 
Sketches & Calculations 

� Geometry Sketch / LPILE Profile 

� Distribution of CIDH Load to Wall 

� Soil Parameters / Earth Pressures 

� LPILE Output: soil reaction, deflection, output text 

� Force/Moment equilibrium check of LPILE results 

� Bearing Capacity Calculation 

� Static/Seismic Earth pressure calculation 

� Retaining wall external stability calculations 

� Retaining Wall Type 5SWB (xs14-350) 
 
Please contact me if there are any questions. 
 
Sincerely, 
GROUP DELTA CONSULTANTS, INC. 
 
 
 
 
 
 
 
Curt Scheyhing, P.E., G.E.    
Senior Geotechnical Engineer 
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Geometry Sketch / LPILE Profile 
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Distribution of CIDH Load to Wall 





 

 

 

 

 

 

 

 

 

 

 

 

Soil Parameters / Earth Pressures 





 

 

 

 

 

 

 

 

 

 

 

 

LPILE Output: soil reaction, deflection, output text 





Lateral Deflection vs. Depth

LPILE Plus 5.0, (c) 2007 by Ensoft, Inc.
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==============================================================================

                LPILE Plus for Windows, Version 5.0 (5.0.39)

               Analysis of Individual Piles and Drilled Shafts 
              Subjected to Lateral Loading Using the p-y Method

                        (c) 1985-2007 by Ensoft, Inc.
                             All Rights Reserved

==============================================================================

This program is licensed to: 

Nava
Group Delta Consultants, Inc.

Path to file locations:      N:\Projects\_AV\I400\I-436 Garden Grove Freeway (SR-22)\Reports\FR\Sign 
Foundations\Sign 153 Evaluation\LPILE\
Name of input data file:     Sign 153_rev.lpd
Name of output file:         Sign 153_rev.lpo
Name of plot output file:    Sign 153_rev.lpp
Name of runtime file:        Sign 153_rev.lpr

------------------------------------------------------------------------------
                          Time and Date of Analysis
------------------------------------------------------------------------------

               Date:  March 11, 2009     Time:  16:42:50

------------------------------------------------------------------------------
                                Problem Title
------------------------------------------------------------------------------

Sign No. 153

------------------------------------------------------------------------------
                                Program Options
------------------------------------------------------------------------------

Units Used in Computations - US Customary Units: Inches, Pounds

Basic Program Options:

Analysis Type 1: 
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation Options:
- Only internally-generated p-y curves used in analysis
- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Output pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths

Solution Control Parameters:
- Number of pile increments            =           88
- Maximum number of iterations allowed =          100
- Deflection tolerance for convergence =   1.0000E-05 in
- Maximum allowable deflection         =   1.0000E+02 in

Printing Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (spacing of output points) =  1

------------------------------------------------------------------------------
                   Pile Structural Properties and Geometry
------------------------------------------------------------------------------

Pile Length                               =     264.00 in

Depth of ground surface below top of pile =        .00 in

Slope angle of ground surface             =        .00 deg.

Structural properties of pile defined using  4 points

Point    Depth         Pile      Moment of       Pile      Modulus of
           X         Diameter     Inertia        Area      Elasticity
           in           in         in**4        Sq.in      lbs/Sq.in
-----  ---------   -----------   ----------   ----------   -----------
  1       0.0000   69.00000000     1890000.    4761.0000      3100000.



  2      99.0000   69.00000000     1890000.    4761.0000      3100000.
  3      99.0000   60.00000000  636000.0000    2827.0000      3100000.
  4     264.0000   60.00000000  636000.0000    2827.0000      3100000.

------------------------------------------------------------------------------
                      Soil and Rock Layering Information
------------------------------------------------------------------------------

The soil profile is modelled using  5 layers

Layer  1 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =         .000 in
Distance from top of pile to bottom of layer =       48.000 in
p-y subgrade modulus k for top of soil layer =       90.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =       90.000 lbs/in**3

Layer  2 is stiff clay without free water
Distance from top of pile to top of layer    =       48.000 in
Distance from top of pile to bottom of layer =      108.000 in

Layer  3 is stiff clay without free water
Distance from top of pile to top of layer    =      108.000 in
Distance from top of pile to bottom of layer =      144.000 in

Layer  4 is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer    =      144.000 in
Distance from top of pile to bottom of layer =      264.000 in
p-y subgrade modulus k for top of soil layer =       60.000 lbs/in**3
p-y subgrade modulus k for bottom of layer   =       60.000 lbs/in**3

Layer  5 is stiff clay without free water
Distance from top of pile to top of layer    =      264.000 in
Distance from top of pile to bottom of layer =      300.000 in

(Depth of lowest layer extends   36.00 in below pile tip)

------------------------------------------------------------------------------
                   Effective Unit Weight of Soil vs. Depth
------------------------------------------------------------------------------

Effective unit weight of soil with depth defined using 10 points

Point        Depth X    Eff. Unit Weight
 No.           in          lbs/in**3
-----      ----------   ----------------
  1              .00         .06944
  2            48.00         .06944
  3            48.00         .06944
  4           108.00         .06944
  5           108.00         .03356
  6           144.00         .03356
  7           144.00         .03356
  8           264.00         .03356
  9           264.00         .03300
 10           300.00         .03300

------------------------------------------------------------------------------
                           Shear Strength of Soils
------------------------------------------------------------------------------

Shear strength parameters with depth defined using 10 points

Point    Depth X     Cohesion c     Angle of Friction     E50 or      RQD
 No.       in         lbs/in**2            Deg.            k_rm        %
-----   --------     ----------     ------------------    ------    ------
  1         .000         .00000           35.00           ------    ------
  2       48.000         .00000           35.00           ------    ------
  3       48.000       13.88889             .00           .00500        .0
  4      108.000       13.88889             .00           .00500        .0
  5      108.000       13.88889             .00           .00500        .0
  6      144.000       13.88889             .00           .00500        .0
  7      144.000         .00000           34.00           ------    ------
  8      264.000         .00000           34.00           ------    ------
  9      264.000       10.41667             .00           .00700        .0
 10      300.000       10.41667             .00           .00700        .0

Notes:

(1)  Cohesion = uniaxial compressive strength for rock materials.
(2)  Values of E50 are reported for clay strata. 
(3)  Default values will be generated for E50 when input values are 0.
(4)  RQD and k_rm are reported only for weak rock strata.



------------------------------------------------------------------------------
                                 Loading Type
------------------------------------------------------------------------------

Static loading criteria was used for computation of p-y curves.

------------------------------------------------------------------------------
              Pile-head Loading and Pile-head Fixity Conditions
------------------------------------------------------------------------------

Number of loads specified =  1

Load Case Number  1

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Shear force at pile head    =        3940.000 lbs
Bending moment at pile head =      660000.000 in-lbs
Axial load at pile head     =       14500.000 lbs

Non-zero moment at pile head for this load case indicates the pile-head 
may rotate under the applied pile-head loading, but is not a free-head
(zero moment) condition.

------------------------------------------------------------------------------
             Computed Values of Load Distribution and Deflection
                 for Lateral Loading for Load Case Number  1
------------------------------------------------------------------------------

Pile-head boundary conditions are Shear and Moment (BC Type 1)
Specified shear force at pile head  =        3940.000 lbs
Specified moment at pile head       =      660000.000 in-lbs
Specified axial load at pile head   =       14500.000 lbs

Non-zero moment for this load case indicates the pile-head may rotate under 
the applied pile-head loading, but is not a free-head (zero moment )condition.

  Depth   Deflect.    Moment      Shear       Slope      Total       Soil Res.     Es*h
    X        y          M           V           S        Stress          p          F/L
    in       in        lbs-in        lbs         Rad.   lbs/in**2    lbs/in      lbs/in
-------- --------- ----------- ----------- ----------- ----------- ----------- -----------
   0.000   .004240     660000.   3940.0000 -4.7268E-05     15.0932      0.0000      0.0000
   3.000   .004099     671822.   3938.3400 -4.6927E-05     15.3090     -1.1066    810.0000
   6.000   .003958     683634.   3933.4738 -4.6580E-05     15.5246     -2.1375   1620.0000
   9.000   .003819     695427.   3925.6273 -4.6227E-05     15.7399     -3.0935   2430.0000
  12.000   .003681     707192.   3915.0238 -4.5868E-05     15.9546     -3.9755   3240.0000
  15.000   .003544     718921.   3901.8840 -4.5503E-05     16.1687     -4.7843   4050.0000
  18.000   .003408     730607.   3886.4261 -4.5132E-05     16.3821     -5.5210   4860.0000
  21.000   .003273     742244.   3868.8653 -4.4755E-05     16.5945     -6.1863   5670.0000
  24.000   .003139     753824.   3849.4140 -4.4372E-05     16.8059     -6.7812   6480.0000
  27.000   .003007     765344.   3828.2818 -4.3983E-05     17.0161     -7.3068   7290.0000
  30.000   .002876     776798.   3805.6755 -4.3588E-05     17.2252     -7.7640   8100.0000
  33.000   .002745     788182.   3781.7987 -4.3187E-05     17.4330     -8.1539   8910.0000
  36.000   .002616     799492.   3756.8519 -4.2781E-05     17.6395     -8.4773   9720.0000
  39.000   .002489     810727.   3731.0329 -4.2368E-05     17.8446     -8.7354  10530.0000
  42.000   .002362     821882.   3704.5359 -4.1950E-05     18.0482     -8.9293  11340.0000
  45.000   .002237     832957.   3677.5521 -4.1527E-05     18.2504     -9.0599  12150.0000
  48.000   .002113     843951.   3141.0144 -4.1097E-05     18.4510   -348.6318     494963.
  51.000   .001990     851807.   2097.0773 -4.0663E-05     18.5944   -347.3262     523493.
  54.000   .001869     856537.   1057.5156 -4.0226E-05     18.6808   -345.7149     554890.
  57.000   .001749     858156.     23.2856 -3.9787E-05     18.7103   -343.7717     589633.
  60.000   .001630     856680.  -1004.5706 -3.9348E-05     18.6834   -341.4658     628319.
  63.000   .001513     852132.  -2024.9096 -3.8910E-05     18.6004   -338.7603     671703.
  66.000   .001397     844534.  -3036.4666 -3.8476E-05     18.4617   -335.6110     720755.
  69.000   .001282     833916.  -4010.6611 -3.8046E-05     18.2679   -313.8520     734366.
  72.000   .001169     820474.  -4915.0147 -3.7623E-05     18.0225   -289.0504     742020.
  75.000   .001056     804429.  -5744.5673 -3.7207E-05     17.7296   -263.9847     749674.
  78.000   .000945     786009.  -6498.5315 -3.6800E-05     17.3934   -238.6581     757328.
  81.000   .000836     765441.  -7176.1282 -3.6402E-05     17.0179   -213.0730     764982.
  84.000   .000727     742956.  -7776.5836 -3.6016E-05     16.6075   -187.2306     772636.
  87.000   .000620     718785.  -8299.1254 -3.5642E-05     16.1663   -161.1306     780290.
  90.000   .000513     693164.  -8742.9798 -3.5281E-05     15.6986   -134.7723     787944.
  93.000   .000408     666330.  -9107.3687 -3.4932E-05     15.2088   -108.1536     795598.
  96.000   .000304     638523.  -9391.5063 -3.4598E-05     14.7012    -81.2715     803251.
  99.000   .000200     609984.  -9596.2492 -3.3971E-05     33.9020    -55.2238     827406.
 102.000  9.97E-05     580948.  -9720.7503 -3.3065E-05     32.5323    -27.7770     835739.
 105.000  1.84E-06     551663.  -9763.1928 -3.2203E-05     31.1509   -.5179676     844073.
 108.000 -9.35E-05     522372.  -9723.0520 -3.1386E-05     29.7693     27.2785     875161.
 111.000  -.000186     493327.  -9599.8857 -3.0613E-05     28.3993     54.8323     882140.
 114.000  -.000277     464775.  -9394.4122 -2.9884E-05     27.0525     82.1500     889106.
 117.000  -.000366     436963.  -9107.3066 -2.9198E-05     25.7406    109.2537     896060.
 120.000  -.000452     410134.  -8739.1770 -2.8554E-05     24.4751    136.1660     903001.
 123.000  -.000537     384531.  -8290.5644 -2.7949E-05     23.2673    162.9091     909932.
 126.000  -.000620     360393.  -7761.9429 -2.7382E-05     22.1288    189.5052     916853.
 129.000  -.000701     337961.  -7153.7221 -2.6851E-05     21.0707    215.9753     923764.
 132.000  -.000781     317473.  -6466.2502 -2.6352E-05     20.1043    242.3393     930666.



 135.000  -.000860     299166.  -5699.8186 -2.5883E-05     19.2407    268.6151     937561.
 138.000  -.000936     283277.  -4854.6680 -2.5440E-05     18.4912    294.8187     944447.
 141.000  -.001012     270040.  -3930.9953 -2.5019E-05     17.8669    320.9631     951327.
 144.000  -.001087     259693.  -3436.6383 -2.4616E-05     17.3788      8.6082  23766.6153
 147.000  -.001160     249423.  -3409.6300 -2.4229E-05     16.8943      9.3974  24306.6153
 150.000  -.001232     239237.  -3380.2288 -2.3857E-05     16.4139     10.2034  24846.6153
 153.000  -.001303     229143.  -3348.3844 -2.3501E-05     15.9378     11.0262  25386.6153
 156.000  -.001373     219149.  -3314.0468 -2.3160E-05     15.4663     11.8655  25926.6153
 159.000  -.001442     209261.  -3277.1667 -2.2834E-05     14.9999     12.7212  26466.6153
 162.000  -.001510     199488.  -3237.6952 -2.2523E-05     14.5389     13.5931  27006.6153
 165.000  -.001577     189837.  -3195.5838 -2.2227E-05     14.0837     14.4812  27546.6153
 168.000  -.001643     180316.  -3150.7842 -2.1945E-05     13.6346     15.3852  28086.6153
 171.000  -.001709     170934.  -3103.2484 -2.1678E-05     13.1920     16.3053  28626.6153
 174.000  -.001773     161699.  -3052.9283 -2.1425E-05     12.7564     17.2414  29166.6153
 177.000  -.001837     152618.  -2999.7761 -2.1186E-05     12.3281     18.1934  29706.6153
 180.000  -.001901     143702.  -2943.7440 -2.0960E-05     11.9075     19.1614  30246.6153
 183.000  -.001963     134958.  -2884.7838 -2.0748E-05     11.4950     20.1454  30786.6153
 186.000  -.002025     126395.  -2822.8474 -2.0549E-05     11.0911     21.1455  31326.6153
 189.000  -.002086     118022.  -2757.8865 -2.0363E-05     10.6962     22.1618  31866.6153
 192.000  -.002147     109849.  -2689.8523 -2.0190E-05     10.3107     23.1943  32406.6153
 195.000  -.002208     101885.  -2618.6960 -2.0029E-05      9.9350     24.2433  32946.6153
 198.000  -.002267  94138.9221  -2544.3680 -1.9880E-05      9.5696     25.3087  33486.6153
 201.000  -.002327  86620.5689  -2466.8187 -1.9742E-05      9.2150     26.3908  34026.6153
 204.000  -.002386  79339.7274  -2385.9978 -1.9616E-05      8.8716     27.4898  34566.6153
 207.000  -.002444  72306.2888  -2301.8544 -1.9501E-05      8.5398     28.6058  35106.6153
 210.000  -.002503  65530.2973  -2214.3374 -1.9396E-05      8.2202     29.7389  35646.6153
 213.000  -.002561  59021.9521  -2123.3947 -1.9301E-05      7.9132     30.8895  36186.6153
 216.000  -.002619  52791.6085  -2028.9739 -1.9216E-05      7.6193     32.0577  36726.6153
 219.000  -.002676  46849.7806  -1931.0219 -1.9140E-05      7.3390     33.2436  37266.6153
 222.000  -.002733  41207.1422  -1829.4850 -1.9073E-05      7.0728     34.4476  37806.6153
 225.000  -.002791  35874.5298  -1724.3089 -1.9014E-05      6.8213     35.6698  38346.6153
 228.000  -.002848  30862.9434  -1615.4384 -1.8964E-05      6.5849     36.9105  38886.6153
 231.000  -.002904  26183.5493  -1502.8180 -1.8920E-05      6.3642     38.1698  39426.6153
 234.000  -.002961  21847.6814  -1386.3914 -1.8884E-05      6.1597     39.4480  39966.6153
 237.000  -.003018  17866.8437  -1266.1017 -1.8853E-05      5.9719     40.7452  40506.6153
 240.000  -.003074  14252.7115  -1141.8914 -1.8829E-05      5.8014     42.0617  41046.6153
 243.000  -.003131  11017.1335  -1013.7025 -1.8810E-05      5.6488     43.3976  41586.6153
 246.000  -.003187   8172.1332   -881.4763 -1.8795E-05      5.5146     44.7532  42126.6153
 249.000  -.003243   5729.9111   -745.1537 -1.8785E-05      5.3994     46.1285  42666.6153
 252.000  -.003300   3702.8451   -604.6753 -1.8777E-05      5.3038     47.5238  43206.6153
 255.000  -.003356   2103.4927   -459.9811 -1.8773E-05      5.2283     48.9390  43746.6153
 258.000  -.003412    944.5915   -311.0109 -1.8771E-05      5.1737     50.3745  44286.6153
 261.000  -.003469    239.0604   -157.7041 -1.8770E-05      5.1404     51.8301  44826.6153
 264.000  -.003525      0.0000      0.0000 -1.8770E-05      5.1291     53.3060  22683.3077

Output Verification:

Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No.  1:

Pile-head deflection             =      .00423993 in
Computed slope at pile head      =     -.00004727
Maximum bending moment           =   858155.70304 lbs-in
Maximum shear force              =    -9763.19281 lbs
Depth of maximum bending moment  =    57.00000000 in
Depth of maximum shear force     =      105.00000 in
Number of iterations             =              6
Number of zero deflection points =              1

------------------------------------------------------------------------------
                          Summary of Pile Response(s)
------------------------------------------------------------------------------

Definition of Symbols for Pile-Head Loading Conditions:

Type 1 = Shear and Moment,          y = pile-head displacment in
Type 2 = Shear and Slope,           M = Pile-head Moment lbs-in
Type 3 = Shear and Rot. Stiffness,  V = Pile-head Shear Force lbs
Type 4 = Deflection and Moment,     S = Pile-head Slope, radians
Type 5 = Deflection and Slope,      R = Rot. Stiffness of Pile-head in-lbs/rad

Load  Pile-Head    Pile-Head       Axial    Pile-Head    Maximum     Maximum 
Type  Condition    Condition       Load     Deflection    Moment      Shear
          1            2            lbs         in        in-lbs       lbs
---- ------------ ------------ ----------- ----------- ----------- -----------
  1  V=  3940.000 M=  6.60E+05  14500.0000    .0042399     858156.  -9763.1928

The analysis ended normally. 



 

 

 

 

 

 

 

 

 

 

 

 

Force/Moment equilibrium check of LPILE results 



Upper Block of Pressure

Force Zcgi F x Zcgi
Top Bottom Top Bottom (lbs) (ft) (lb-ft) applied axial moment (ft-lb)= 5

1 0 0.25 0.0 1.1 tri-d 2 0.17 0 applied moment (ft-lb)= 55,000
2 0.25 0.5 1.1 2.1 trap-d 5 0.39 2 upper block moment (ft-lb)= 76,393
3 0.5 0.75 2.1 3.1 trap-d 8 0.63 5 lower block moment (ft-lb)= -131,396
4 0.75 1 3.1 4 trap-d 11 0.88 9 �= 2.1
5 1 1.25 4.0 4.8 trap-d 13 1.13 15
6 1.25 1.5 4.8 5.5 trap-d 15 1.38 21 applied force (lb)= 3,940
7 1.5 1.75 5.5 6.2 trap-d 18 1.63 29 upper block force (lb)= -13,703.22
8 1.75 2 6.2 6.8 trap-d 19 1.88 37 lower block force (lb)= 9,763.65
9 2 2.25 6.8 7.3 trap-d 21 2.13 45 �= 0.4
10 2.25 2.5 7.3 7.8 trap-d 23 2.38 54
11 2.5 2.75 7.8 8.2 trap-d 24 2.63 63
12 2.75 3 8.2 8.5 trap-d 25 2.88 72
13 3 3.25 8.5 8.7 trap-d 26 3.13 81
14 3.25 3.5 8.7 8.9 trap-d 27 3.38 89
15 3.5 3.75 8.9 9.1 trap-d 27 3.63 98
16 3.75 4 9.1 348.6 trap-d 536 3.91 2,100
17 4 4.25 348.6 347.3 trap-u 1,044 4.12 4,306
18 4.25 4.5 347.3 345.7 trap-u 1,040 4.37 4,548
19 4.5 4.75 345.7 343.8 trap-u 1,034 4.62 4,783
20 4.75 5 343.8 341.5 trap-u 1,028 4.87 5,011
21 5 5.25 341.5 338.8 trap-u 1,020 5.12 5,230
22 5.25 5.5 338.8 335.6 trap-u 1,012 5.37 5,437
23 5.5 5.75 335.6 313.9 trap-u 974 5.62 5,479
24 5.75 6 313.9 289.1 trap-u 905 5.87 5,312
25 6 6.25 289.1 264.0 trap-u 830 6.12 5,080
26 6.25 6.5 264.0 238.7 trap-u 754 6.37 4,805
27 6.5 6.75 238.7 213.1 trap-u 678 6.62 4,488
28 6.75 7 213.1 187.2 trap-u 600 6.87 4,126
29 7 7.25 187.2 161.1 trap-u 522 7.12 3,721
30 7.25 7.5 161.1 134.8 trap-u 444 7.37 3,272
31 7.5 7.75 134.8 108.2 trap-u 365 7.62 2,778
32 7.75 8 108.2 81.3 trap-u 284 7.87 2,237
33 8 8.25 81.3 55.2 trap-u 205 8.12 1,662
34 8.25 8.5 55.2 27.8 trap-u 125 8.36 1,041
35 8.5 8.75 27.8 0.0 tri-u 42 8.58 358

�= 13,703 76,393
Zcg= 5.575

Lower Block of Pressure

Force Zcgi F x Zcgi
Top Bottom Top Bottom (lbs) (ft) (lb-ft)

36 8.75 9 0.0 27.3 tri-d 41 8.92 365
37 9 9.25 27.3 54.8 trap-d 123 9.14 1,125
37 9.25 9.5 54.8 82.2 trap-d 206 9.38 1,928
37 9.5 9.75 82.2 109.3 trap-d 287 9.63 2,766
37 9.75 10 109.3 136.2 trap-d 368 9.88 3,638
37 10 10.25 136.2 162.9 trap-d 449 10.13 4,544
37 10.25 10.5 162.9 189.5 trap-d 529 10.38 5,486
37 10.5 10.75 189.5 216.0 trap-d 608 10.63 6,464
37 10.75 11 216.0 242.3 trap-d 687 10.88 7,478
37 11 11.25 242.3 268.6 trap-d 766 11.13 8,527
37 11.25 11.5 268.6 294.8 trap-d 845 11.38 9,615
37 11.5 11.75 294.8 321.0 trap-d 924 11.63 10,740
37 11.75 12 321.0 8.6 trap-u 494 11.84 5,851
37 12 12.25 8.6 9.4 trap-d 27 12.13 327
37 12.25 12.5 9.4 10.2 trap-d 29 12.38 364
37 12.5 12.75 10.2 11.0 trap-d 32 12.63 402
37 12.75 13 11.0 11.9 trap-d 34 12.88 442
37 13 13.25 11.9 12.7 trap-d 37 13.13 484
37 13.25 13.5 12.7 13.6 trap-d 39 13.38 528
37 13.5 13.75 13.6 14.5 trap-d 42 13.63 574
37 13.75 14 14.5 15.4 trap-d 45 13.88 622
37 14 14.25 15.4 16.3 trap-d 48 14.13 672
37 14.25 14.5 16.3 17.2 trap-d 50 14.38 722
37 14.5 14.75 17.2 18.2 trap-d 53 14.63 777
37 14.75 15 18.2 19.2 trap-d 56 14.88 835
37 15 15.25 19.2 20.1 trap-d 59 15.13 892
37 15.25 15.5 20.1 21.1 trap-d 62 15.38 950
37 15.5 15.75 21.1 22.2 trap-d 65 15.63 1,015
37 15.75 16 22.2 23.2 trap-d 68 15.88 1,081
37 16 16.25 23.2 24.2 trap-d 71 16.13 1,147
37 16.25 16.5 24.2 25.3 trap-d 74 16.38 1,216
37 16.5 16.75 25.3 26.4 trap-d 78 16.63 1,289
37 16.75 17 26.4 27.5 trap-d 81 16.88 1,364
37 17 17.25 27.5 28.6 trap-d 84 17.13 1,441
37 17.25 17.5 28.6 29.7 trap-d 87 17.38 1,520
37 17.5 17.75 29.7 30.9 trap-d 91 17.63 1,602
37 17.75 18 30.9 32.1 trap-d 95 17.88 1,689
37 18 18.25 32.1 33.2 trap-d 98 18.13 1,775
37 18.25 18.5 33.2 34.4 trap-d 101 18.38 1,863
37 18.5 18.75 34.4 35.7 trap-d 105 18.63 1,959
37 18.75 19 35.7 36.9 trap-d 109 18.88 2,056
37 19 19.25 36.9 38.2 trap-d 113 19.13 2,155
37 19.25 19.5 38.2 39.4 trap-d 116 19.38 2,255
37 19.5 19.75 39.4 40.7 trap-d 120 19.63 2,358
37 19.75 20 40.7 42.1 trap-d 124 19.88 2,469
37 20 20.25 42.1 43.4 trap-d 128 20.13 2,581
37 20.25 20.5 43.4 44.8 trap-d 132 20.38 2,696
37 20.5 20.75 44.8 46.1 trap-d 136 20.63 2,812
37 20.75 21 46.1 47.5 trap-d 140 20.88 2,931
37 21 21.25 47.5 48.9 trap-d 145 21.13 3,055
37 21.25 21.5 48.9 50.4 trap-d 149 21.38 3,184
37 21.5 21.75 50.4 51.8 trap-d 153 21.63 3,315
37 21.75 22 51.8 53.3 trap-d 158 21.88 3,449

�= 9,764 131,396
Zcg= 13.458

Force/Moment Equilibrium

Area No.
Depth (ft) Soil Rxn (lbs/in)

Shape

Soil Rxn (lbs/in)Depth (ft)
ShapeArea No.



 

 

 

 

 

 

 

 

 

 

 

 

Bearing Capacity Calculation 
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Static/Seismic Earth pressure calculation 
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ANALYSIS OF TYPE 5SWB RETAINING WALL

SOIL DATA INPUT EARTH PRESSURE INPUT
�	= 120.9 pcf 19.0 kcm Ka = 0.2947 EFPa = 35.6 pcf 5.6 kcm
�	= 34.0 deg 0.5934 rad Kp= 0.00 EFPp = 0 pcf 0.0 kcm

tan �b = 0.65
�	conc	= 145 pcf 22.8 kcm

WALL GEOMETRY AND DATA INPUT WALL GEOMETRY CALC
H = 10.5 ft 3.200 m b1 = 1.500 ft 0.457 m
W = 10 ft 3.048 m b2 = 0.000 ft 0.000 m
C = 0.5 ft 0.152 m b3 = 8.000 ft 2.438 m
B = 9.5 ft 2.896 m b4 = 8.000 ft 2.438 m
F = 1.5 ft 0.457 m Hsw+Hb= 16.000 ft 4.877 m
S = 0 ft 0.000 m He = 12.000 ft 3.658 m

Dk = 1 ft 0.305 m
Wk = 2 ft 0.610 m GEOMETRY PLOT DATA
Bk = 2 ft 0.610 m X Y X Y

Weight SW= 1410 lb/ft 20.6 kN/m 0.0 6.5 5.5 17.0
Weight barrier= 370 lb/ft 5.4 kN/m 5.5 6.5 5.5 20.0

Hsw= 13 ft 3.962 m 5.5 6.5 6.5 20.0
Hb= 3 ft 0.914 m 5.0 6.5 7.0 17.0
ts = 1.500 ft 0.457 m 5.0 5.0 5.6 20.0

bs = 1.5 ft 0.457 m 12.0 5.0 5.6 33.0
tsw = 0.833333 ft 0.254 m 12.0 4.0 6.4 33.0

tb = 1 ft 0.305 m 14.0 4.0 6.4 20.0
bb = 1.5 ft 0.457 m 14.0 5.0 7.0 17.0

Ext. Horiz. Pe = 0 lb/ft 0.0 kN/m 15.0 5.0 25.0 17.0
arm on Pe = 0 ft 0.000 m 15.0 6.5

Wind Pressure= 0 psf 0.000 kPa 7.0 6.5
qs= 240 psf 11.5 kPa 7.0 17.0

5.5 17.0
5.5 6.5

FORCES AND MOMENTS
VERTICAL DRIVING HORIZONTAL

Force (lbs/ft) Arm (ft) Moment (lb-ft/ft) Force (lbs/ft) Arm (ft) Moment (lb-ft/ft)
W1 = 1,410 1.00 1,410 PA= 2,565 4.00 10,261
W2 = 370 1.13 419 PS= 849 6.00 5,092
W3 = 2,284 1.25 2,855 PW= 0 20.00 0
W4 = 0 2.00 0 Pext= 0 0.00 0
W5 = 2,175 5.00 10,875 �Fh = 3,431 �MOT = 15,354
W6 = 290 8.00 2,320
W7 = 0 0.25 0 PASSIVE (on footing only)
W8 = 0 2.00 0 Pp = 0 lb/ft
W9= 10,156 6.00 60,934
Qs= 1,920 6.00 11,520 PASSIVE (ground to bottom of key)

�Fv = 16,684 lbs ignore Qs �MR = 78,813 lb-ft ignore Qs Pp = 0 lb/ft
�Fv = 18,604 lbs include Qs �MR = 90,333 lb-ft include Qs

LOCATION OF RESULTANT AND ECCENTRICITY (with surcharge over footing)
FACTORS OF SAFETY Xbar = 4.030 feet % base in compression= 100.0%

e = 0.970 feet
SLIDING (don't include Qs on footing) W/6 = 1.67 feet W/4 = 2.50 feet

FS = 3.16 passive ftg only e<W/6? YES e<W/4? YES
FS = 3.16 neglecting passive
FS = 3.16 full passive LOCATION OF RESULTANT AND ECCENTRICITY (without surcharge over footing)

OVERTURNING (don't include Qs on footing) Xbar = 3.804 feet % base in compression= 100.0%
FS = 5.13 e = 1.196 feet

W/6 = 1.67 feet W/4 = 2.50 feet
e<W/6? YES e<W/4? YES

BEARING PRESSURE DISTRIBUTION (with surcharge over footing)
Q'equiv = 2,308 psf 111 kPa

Qmax = 2,943 psf 141 kPa
Qmin = 778 psf 37 kPa

Plot Data
0 2,943

10.00 778
4.030 0
4.030 3,943

BEARING PRESSURE DISTRIBUTION (without surcharge over footing)
Q'equiv = 2,193 psf 105 kPa

Qmax = 2,866 psf 137 kPa
Qmin = 294 psf 14 kPa

Plot Data
0 2,866

10.00 294
3.804 0
3.804 3,866
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ANALYSIS OF TYPE 5SWB RETAINING WALL

SOIL DATA INPUT EARTH PRESSURE INPUT
�	= 120.9 pcf 19.0 kcm Ka = 0.2947 EFPa = 35.6 pcf 5.6 kcm
�	= 34.0 deg 0.5934 rad Kp= 0.00 EFPp = 0 pcf 0.0 kcm

tan �b = 0.65
�	conc	= 145 pcf 22.8 kcm

WALL GEOMETRY AND DATA INPUT WALL GEOMETRY CALC
H = 10.5 ft 3.200 m b1 = 1.500 ft 0.457 m
W = 10 ft 3.048 m b2 = 0.000 ft 0.000 m
C = 0.5 ft 0.152 m b3 = 8.000 ft 2.438 m
B = 9.5 ft 2.896 m b4 = 8.000 ft 2.438 m
F = 1.5 ft 0.457 m Hsw+Hb= 16.000 ft 4.877 m
S = 0 ft 0.000 m He = 12.000 ft 3.658 m

Dk = 1 ft 0.305 m
Wk = 2 ft 0.610 m GEOMETRY PLOT DATA
Bk = 2 ft 0.610 m X Y X Y

Weight SW= 1410 lb/ft 20.6 kN/m 0.0 6.5 5.5 17.0
Weight barrier= 370 lb/ft 5.4 kN/m 5.5 6.5 5.5 20.0

Hsw= 13 ft 3.962 m 5.5 6.5 6.5 20.0
Hb= 3 ft 0.914 m 5.0 6.5 7.0 17.0
ts = 1.500 ft 0.457 m 5.0 5.0 5.6 20.0

bs = 1.5 ft 0.457 m 12.0 5.0 5.6 33.0
tsw = 0.833333 ft 0.254 m 12.0 4.0 6.4 33.0

tb = 1 ft 0.305 m 14.0 4.0 6.4 20.0
bb = 1.5 ft 0.457 m 14.0 5.0 7.0 17.0

Ext. Horiz. Pe = 0 lb/ft 0.0 kN/m 15.0 5.0 25.0 17.0
arm on Pe = 0 ft 0.000 m 15.0 6.5

Wind Pressure= 30 psf 1.436 kPa 7.0 6.5
qs= 240 psf 11.5 kPa 7.0 17.0

5.5 17.0
5.5 6.5

FORCES AND MOMENTS
VERTICAL DRIVING HORIZONTAL

Force (lbs/ft) Arm (ft) Moment (lb-ft/ft) Force (lbs/ft) Arm (ft) Moment (lb-ft/ft)
W1 = 1,410 1.00 1,410 PA= 2,565 4.00 10,261
W2 = 370 1.13 419 PS= 849 6.00 5,092
W3 = 2,284 1.25 2,855 PW= 480 20.00 9,600
W4 = 0 2.00 0 Pext= 0 0.00 0
W5 = 2,175 5.00 10,875 �Fh = 3,911 �MOT = 24,954
W6 = 290 8.00 2,320
W7 = 0 0.25 0 PASSIVE (on footing only)
W8 = 0 2.00 0 Pp = 0 lb/ft
W9= 10,156 6.00 60,934
Qs= 1,920 6.00 11,520 PASSIVE (ground to bottom of key)

�Fv = 16,684 lbs ignore Qs �MR = 78,813 lb-ft ignore Qs Pp = 0 lb/ft
�Fv = 18,604 lbs include Qs �MR = 90,333 lb-ft include Qs

LOCATION OF RESULTANT AND ECCENTRICITY (with surcharge over footing)
FACTORS OF SAFETY Xbar = 3.514 feet % base in compression= 100.0%

e = 1.486 feet
SLIDING (don't include Qs on footing) W/6 = 1.67 feet W/4 = 2.50 feet

FS = 2.77 passive ftg only e<W/6? YES e<W/4? YES
FS = 2.77 neglecting passive
FS = 2.77 full passive LOCATION OF RESULTANT AND ECCENTRICITY (without surcharge over footing)

OVERTURNING (don't include Qs on footing) Xbar = 3.228 feet % base in compression= 96.8%
FS = 3.16 e = 1.772 feet

W/6 = 1.67 feet W/4 = 2.50 feet
e<W/6? NO e<W/4? YES

BEARING PRESSURE DISTRIBUTION (with surcharge over footing)
Q'equiv = 2,647 psf 127 kPa

Qmax = 3,519 psf 168 kPa
Qmin = 202 psf 10 kPa

Plot Data
0 3,519

10.00 202
3.514 0
3.514 4,519

BEARING PRESSURE DISTRIBUTION (without surcharge over footing)
Q'equiv = 2,584 psf 124 kPa

Qmax = 3,446 psf 165 kPa
Qmin = 0 psf 0 kPa

Plot Data
0 3,446

9.68 0
3.228 0
3.228 4,446
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ANALYSIS OF TYPE 5SWB RETAINING WALL

SOIL DATA INPUT EARTH PRESSURE INPUT
�	= 120.9 pcf 19.0 kcm Ka = 0.2947 EFPa = 35.6 pcf 5.6 kcm
�	= 34.0 deg 0.5934 rad Kp= 0.00 EFPp = 0 pcf 0.0 kcm

tan �b = 0.65
�	conc	= 145 pcf 22.8 kcm

WALL GEOMETRY AND DATA INPUT WALL GEOMETRY CALC
H = 10.5 ft 3.200 m b1 = 1.500 ft 0.457 m
W = 10 ft 3.048 m b2 = 0.000 ft 0.000 m
C = 0.5 ft 0.152 m b3 = 8.000 ft 2.438 m
B = 9.5 ft 2.896 m b4 = 8.000 ft 2.438 m
F = 1.5 ft 0.457 m Hsw+Hb= 16.000 ft 4.877 m
S = 0 ft 0.000 m He = 12.000 ft 3.658 m

Dk = 1 ft 0.305 m
Wk = 2 ft 0.610 m GEOMETRY PLOT DATA
Bk = 2 ft 0.610 m X Y X Y

Weight SW= 1410 lb/ft 20.6 kN/m 0.0 6.5 5.5 17.0
Weight barrier= 370 lb/ft 5.4 kN/m 5.5 6.5 5.5 20.0

Hsw= 13 ft 3.962 m 5.5 6.5 6.5 20.0
Hb= 3 ft 0.914 m 5.0 6.5 7.0 17.0
ts = 1.500 ft 0.457 m 5.0 5.0 5.6 20.0

bs = 1.5 ft 0.457 m 12.0 5.0 5.6 33.0
tsw = 0.833333 ft 0.254 m 12.0 4.0 6.4 33.0

tb = 1 ft 0.305 m 14.0 4.0 6.4 20.0
bb = 1.5 ft 0.457 m 14.0 5.0 7.0 17.0

Ext. Horiz. Pe = 913 lb/ft 13.3 kN/m 15.0 5.0 25.0 17.0
arm on Pe = 6.75 ft 2.057 m 15.0 6.5

Wind Pressure= 30 psf 1.436 kPa 7.0 6.5
qs= 240 psf 11.5 kPa 7.0 17.0

5.5 17.0
5.5 6.5

FORCES AND MOMENTS
VERTICAL DRIVING HORIZONTAL

Force (lbs/ft) Arm (ft) Moment (lb-ft/ft) Force (lbs/ft) Arm (ft) Moment (lb-ft/ft)
W1 = 1,410 1.00 1,410 PA= 2,565 4.00 10,261
W2 = 370 1.13 419 PS= 849 6.00 5,092
W3 = 2,284 1.25 2,855 PW= 480 20.00 9,600
W4 = 0 2.00 0 Pext= 913 6.75 6,163
W5 = 2,175 5.00 10,875 �Fh = 4,824 �MOT = 31,116
W6 = 290 8.00 2,320
W7 = 0 0.25 0 PASSIVE (on footing only)
W8 = 0 2.00 0 Pp = 0 lb/ft
W9= 10,156 6.00 60,934
Qs= 1,920 6.00 11,520 PASSIVE (ground to bottom of key)

�Fv = 16,684 lbs ignore Qs �MR = 78,813 lb-ft ignore Qs Pp = 0 lb/ft
�Fv = 18,604 lbs include Qs �MR = 90,333 lb-ft include Qs

LOCATION OF RESULTANT AND ECCENTRICITY (with surcharge over footing)
FACTORS OF SAFETY Xbar = 3.183 feet % base in compression= 95.5%

e = 1.817 feet
SLIDING (don't include Qs on footing) W/6 = 1.67 feet W/4 = 2.50 feet

FS = 2.25 passive ftg only e<W/6? NO e<W/4? YES
FS = 2.25 neglecting passive
FS = 2.25 full passive LOCATION OF RESULTANT AND ECCENTRICITY (without surcharge over footing)

OVERTURNING (don't include Qs on footing) Xbar = 2.859 feet % base in compression= 85.8%
FS = 2.53 e = 2.141 feet

W/6 = 1.67 feet W/4 = 2.50 feet
e<W/6? NO e<W/4? YES

BEARING PRESSURE DISTRIBUTION (with surcharge over footing)
Q'equiv = 2,923 psf 140 kPa

Qmax = 3,897 psf 187 kPa
Qmin = 0 psf 0 kPa

Plot Data
0 3,897

9.55 0
3.183 0
3.183 4,897

BEARING PRESSURE DISTRIBUTION (without surcharge over footing)
Q'equiv = 2,918 psf 140 kPa

Qmax = 3,891 psf 186 kPa
Qmin = 0 psf 0 kPa

Plot Data
0 3,891

8.58 0
2.859 0
2.859 4,891
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Retaining Wall Type 5SWB (xs14-350) 





February 5, 2009 

Parsons Transportation Group, Inc. 
2201 Dupont Drive, Suite 200 
Irvine, California  92612 

Attention: Mohsen Mohseni 

Subject: Pile Driveability Studies and Load Test 
 West County Connector Project 

I-405/SR-22 HOV Connector Segment
  405-22 HOV Connector Separation 
  S405-E22 Connector Separation 
  Orange County, California 
  GDC Project No. I-436 

Dear Mohsen: 

As discussed in our meeting on January 28, 2009 in your office and as 
requested by Caltrans, we performed pile driveability studies for the 48-in. 
diameter CISS piles for S405-E22 Connector Separation and 405-22 HOV 
Connector Separation Bridges. The two bridges are shown in Figures 1A and 
1B. The driveability analysis utilized a wave equation analysis using the 
computer program GRLWEAP (2005).  As requested by Caltrans, we have also 
prepared a plan for performing a load test on each of the two typical piles used 
in the design.   As discussed in the meeting, it is anticipated that the load test 
will be performed by Caltrans Testing Group. 

The results of our evaluations and our recommendations are summarized in 
the following sections. 

1.0 PILE FOUNDATIONS  

The project will include driving 14-in. square prestressed concrete piles at the 
abutments of the two bridges.  We used a typical Delmag D36 diesel hammer 
for evaluating the driveability of 14-in. square piles.  The 14-in. square concrete 
piles have a nominal capacity of 400 kips.  As per Caltrans policy, no load test 
will be required on 14-in. square concrete piles and PDA results will be 
acceptable to verify the pile capacity.  The pile driveability of the 14-in. square 
piles is discussed in the Structure Foundation reports. 

The two bridges also have a total of 108, 48-in. diameter CISS piles; 36 piles 
have a length of about 75 feet and 72 piles have a design length of about 100 
feet.  The 75-ft piles have a nominal capacity of 1,150 kips and 100 ft piles 
have a maximum nominal capacity of 2,000 kips.  For assessing the driveability 
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of these piles, we used three potential hammers: Delmag D80-23 and D100-13 
Diesel hammers, and IHC S-120 hydraulic hammer.  The maximum nominal 
uplift resistance capacity of the piles for S405-E22 Connector Separation is 560 
kips. No tensile demand is present on the 405-22 HOV Connector Bridge. 
Tables 1 and 2 provide the pile data and other pertinent information for the 
piles at each bridge support.  As per Caltrans policy, PDA results for piles with 
diameters greater than 3 ft are unreliable and the capacity must be verified by 
load test.  This report discusses the pile driveability of the 48-inch diameter 
CISS piles and outlines the requirements for a load test program as directed by 
Caltrans.

2.0 SITE AND SUBSURFACE CONDITIONS  

2.1 Site Conditions 

The bridge sites are sites are located at the SR-22 /I-405 Interchange (Figures 
1A and 1B).  Original site grades were relatively level near El. 24 to 30 feet.  
Current freeway grades are between El. 28 and 30 feet, and existing abutment 
approaches are near El. 56 feet on the east abutment and El. 50 feet on the 
west abutment of the existing 22/405 Separation Bridge.  An unpaved area and 
drainage ditch are present between SR-22 and I-405 with a low elevation of 
about El. +20 feet between proposed Abutment 1 and Bent 3 of the 405-22 
HOV Connector Separation. 

2.2 Subsurface Conditions 

2.2.1  Generalized Soil Profile  

The soils profile and general engineering characteristics of the subsurface soils 
are illustrated in the Geotechnical Cross-Section in Figure 2.  Subsurface 
conditions are discussed for the 405-22 HOV Connector.  However, the two 
bridges are quite close to each other and the subsurface conditions are 
generally equivalent from the standpoint of axial pile design.  The soil profile is 
divided into 5 general layers.   

2.2.1.1 Layer 1 – Fill and Stiff Native (El. 16+ ft) 

Road fill, abutment approach fill, and stiff native soils are present above about 
El. +16 feet.  The upper native alluvial material is similar in engineering 
properties to the compacted fill.  Fill and stiff native alluvial soils encountered in 
the test borings and CPTs consist primarily of very stiff to hard lean sandy clays 
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and sandy clayey silts (CL, ML), with less frequent layers of medium dense silty 
sands (SM) and clayey sands (SC).  

2.2.1.2 Layer 2 – Firm to Stiff CL (El. +16 ft to +2 ft)  

This layer is mostly below the water table, and is present throughout the project 
area.  It is typically about 12 to 15 feet thick, and classifies as locally firm but 
predominantly stiff lean clay or lean sandy clay (CL) with typical undrained 
shear strengths of 1.0 to 1.4 ksf based on CPT correlations and pocket 
penetrometer readings.  Thin seams of sand to silty sand to sandy silt are 
present in this layer (see Figure 2).  Layer 2 is generally overconsolidated with 
respect to the freeway grades, but is close to normally consolidated where 
present under the 25 to 30 feet of abutment fill.   Since it is fairly shallow below 
the freeway grades and is generally the weakest and most compressible layer at 
the site, it typically controls the magnitude and time rate of settlement and 
global stability of slopes at the site.   

2.2.1.3 Layer 3 – Very Stiff CL, ML (El. +2 ft to -14 ft)  

Layer 3 is predominantly composed of very stiff clay, sandy clay, and silty clay 
(CL) and clayey to sandy silts (ML), with thin interbeds of medium dense to 
dense silty sands (SM) and sandy silts (ML).  Pocket penetrometer readings in 
the fine grained materials generally range from 2.0 to 4.5 ksf, and CPT 
correlations indicate average undrained shear strengths in this layer on average 
are generally more than 3.0 ksf.  These clays are over consolidated.  This layer 
is as deep as El. -25 ft in the vicinity of Bent 4.

2.2.1.4 Layer 4 – Dense to V. Dense SM/ML/SP (El. varies)  

Layer 4 is a predominantly granular layer up to about 25 feet thick on the east 
end (near Abutment 1 to Bent 3).  The layer appears to thin to less than 5 feet 
thick near Bent 4 (CPT-7).  The sandy materials are interbedded with very stiff 
to hard clayey silt and clay (ML, CL).  The sandy layers are primarily dense to 
very dense sand (SP), sand with silt (SM-SM, SW-SM), and silty sand to sandy 
silt (SM, ML).  CPT tip resistance is generally between 150 and 450 tsf, and 
Standard Penetration Test (SPT) blowcounts of 35 to more than 50 blows per 
foot.  Based on CPT correlations and pocket penetrometer readings, the clayey 
interbeds have undrained shear strength of 3 to more than 4 ksf.  The layer 
appears to have thicker sand layers on the east end (near Abutment 1), 
becoming increasingly interbedded with clay layers and siltier materials moving 
toward the west. As shown in Figure 2, this layer pinches out and is only 5 ft 
thick near CPT -7.
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2.2.1.5 Layer 5 – V. Dense SP & Hard CL/ML (below El. -30/-40 ft)  

This layer is composed of alternating beds of dense to very dense sands and 
very stiff to hard clays and silts.   The sands typically have SPT blowcounts of 
more than 50 and CPT tip resistance of more than 250 tsf (up to as high as 
600 tsf), and the cohesive materials generally have undrained shear strengths 
greater than 3 ksf. 

3.0 SOIL AND HAMMER PARAMETERS 

The following soil and hammer parameters were used in the GRLWEAP wave 
equation analysis program. 

3.1 Soil Parameters 

Dynamic skin friction distribution:  Triangular  

Ratio of shaft resistance to ultimate 
Compression capacity: 

 80% for 48-inch piles 

Soil plug assumptions:  No plugging, plug keeps moving up as 
the pile is driven. 

Skin quake:  0.100 in 

Toe quake:  0.100 in 

Skin damping coefficient:  0.050 sec/ft 

Toe damping coefficient:  0.150 sec/ft 

3.2 Hammer Operation Parameters 

Delmag D-80 Delmag D-100 IHC SC-120
Fuel Settings: Max. Max. n/a 

Maximum Stroke: 12.0 feet 12.0 feet 6.6 feet (fixed stroke) 

Hammer efficiency: 0.80 0.80 0.95 

Ram Weight: 17.6 kips 22.1 kips 13.5 kips 

Max. Rated Energy: 212.5 kip-ft 265.7 kip-ft 89.4 kip-ft 

Helmet: 8.9 kips 8.9 kips 8.9 kips 

We have assumed that drilling of the plug inside the pile will not be required to 
drive the pile to the design penetration. 
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3.3 Pile Setup 

The soil resistance during continuous driving may be 25 to 50% of the long-
term skin friction (API RP2A).  In general, the blow count at the end of driving 
would likely represent substantially less than the long-term ultimate capacity.  
In that case, a restrike after a minimum of 15 days would likely show the 
improvement of the pile capacity as the soil friction increases due to dissipation 
of pore pressures.  This process is known as “set-up”.  The setup factor (ratio 
of long-term friction to friction at the end of driving) may range up to 2.0 
depending on the presence of clays and silts within the profile and the time.  
For the profile at the SR-22 project site, we estimate that 90% of the set up 
should be completed within two to four weeks. 

4.0 WAVE EQUATION RESULTS 

We performed the WEAP analyses for 48” CISS Piles using the computer 
program GRLWEAP (2005).  The results of our analyses are summarized in 
Figures 3A, 3B, 4A, 4B, 5A, and 5B.  The Delmag D-80 and D-100 hammers 
can drive the 48-in. CISS piles to the design depth with reasonable blow 
counts.  In order to overcome a dynamic resistance of 2,000 kips blow counts 
of 64 and 45 blows per foot are required for the D-80 and D-100 hammers, 
respectively.  However, the dynamic resistance during continuous driving is 
likely to be 50% or less or about 1,000 kips and the required blow counts will 
be 25 and 18 blows per foot for the D-80 and D-100, respectively.  The 
corresponding blow counts for the IHC S-120 hydraulic hammer are 62 and 30 
blows per foot to overcome 2,000 kip and 1,000 kip dynamic resistance, 
respectively.    The maximum steel stress is 28 to 31 ksi and is less than 90% of 
the yield stress for 36 ksi steel (0.9 x 36 = 32 ksi).  The wave equation analyses 
assume that the hammer is striking the pile symmetrically.  Higher stresses 
may be generated in the pile if uneven hammer blows occur due to pile 
misalignment.

5.0 PILE LOAD TESTS 

Pile load tests should be in general accordance with ASTM D 1143 (Appendix 
A) and any applicable Caltrans Special Provisions.  The abutment piles are 
about 60-ft long and the bent piles are 75- and 100-ft long.  The 14-in. square 
concrete piles have a nominal capacity of 400 kips.  As per Caltrans policy, no 
load test will be required on 14-in. square concrete piles and PDA results will be 
acceptable to verify the pile capacity.  Since Caltrans policy states that the PDA 
data for piles greater than 3-ft diameter is not reliable, and as directed by 
Caltrans, we propose that two compression load tests be performed: one on a 
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75-ft long pile and one on a 100-ft long pile.  Bent piles on one of the S405-
E22 Connector Separation bridge have nominal tensile load of 560 kips. No 
tension is present on the other bridge. The estimated outside frictional capacity 
of the 100-ft long piles is about 1,300 kips and as such, it is our opinion that 
there is no need to perform a specific uplift test.  The reaction piles should be 
monitored for uplift load and deflection during the compression load test. 

We recommend that the load tests be carried out on production piles in the 
center row of Bent 2 footing of the 405-22 HOV Connector Separation.   It is 
our opinion that the data from these tests will be applicable to both bridges due 
to the close proximity of the two bridges and similar soil conditions.  The 
location of the Bent 2 footing proposed for load test is shown in Figures 6A 
and 6B and the footing detail plan is shown in Figure 7.  Bent 2 footing has 75-
ft long piles.  In order to perform tests on both 75-ft and 100-ft long piles at 
one location using production piles, five of the piles will be driven to lengths 
greater than 75-ft and will have actual capacity greater than the required value.  
Actual length and location of reaction piles will depend on the configuration of 
the load test frame and beams.  Suggested locations of the test piles are shown 
in Figure 7, and various arrangements for reaction piles (2 reaction pile and 4 
reaction pile setups) for each test pile are illustrated in Figures 7A through 7D. 

The details of the methodology to perform two pile load tests and PDA 
(Dynamic Pile Driving Analyzer) measurements on two selected piles at Bent 2 
location are discussed in the following sections. The load test results will be 
correlated with the PDA measurements on the test piles and CPT data.  If the 
pile load tests indicate that the piles meet the design requirements, PDA alone 
or in conjunction with CPT data may be used to confirm the capacity of the 
remaining production piles.  If the tests do not achieve the design capacity, a 
redesign and an additional load test may be needed to verify the revised design. 

5.1 Proposed Test Procedure   

We propose the following procedure for the two compressive load tests on 
Bent 2 middle row of piles.  The locations of 75-ft long and 100-ft long test 
piles (Piles C and D, respectively) and the two reaction piles for 75-ft test pile 
(Piles A and E) and two reaction piles for 100-ft test pile (Piles B and F) are 
shown in Figure 7.  In order to provide adequate compressive load on 75-ft test 
pile (1,150 kips) and on 100-ft test pile (2,000 kips), the lengths of the reaction 
piles are estimated to be 100 ft (Piles A & E) and 120 ft (Piles B & F), 
respectively.  In this manner no additional piles will be required and only the 
production piles which are used for reaction will be driven to increased lengths 
of 100 ft and 120 feet.
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As an alternate, four reaction piles may be used for each test; Piles G, H, I, J 
(75 ft long) for 75-ft pile test and Piles K, L, M, N (100-ft long) for the 100-ft pile 
test.  Four cases of 75-ft test pile with two reaction piles, 75-ft test pile with four 
reaction piles, 100-ft test pile with two reaction piles, and 100-ft test pile with 
four reaction piles are shown in Figures 7A, 7B, 7C, and 7D, respectively. 

The procedure in the following section is provided for the 75-ft test pile.  The 
same procedure will be used for 100-ft long pile tests. 

1. Install six production piles at Bent 2 at the design locations to the 
following lengths; A= 100 ft, B= 120 ft, C= 75 ft, D= 100 ft, E=100 
ft, and F= 120 ft).  With the actual spacing of the production piles in 
Bent 2, the clear spacing between the test pile and the reaction piles 
will be 20 ft or 5 pile diameter as required by ASTM D 1183.  As an 
alternate, if four reaction piles are to be used for each test, Piles G, H, I 
and J can be used as reaction piles for the 75-ft test pile and piles K, 
L, M, and N can be used as reaction piles for the 100-ft test pile.  In 
this case the lengths of reaction piles for 75-ft test pile (Piles G, H, I, 
and J) should be 75-ft and lengths of the reaction piles for the 100-ft 
test pile (Piles K, L, M, and N) should be 100 feet. 

2. The test and reaction piles should be monitored with PDA.  The 
hammer driving energy, blow counts, and depth of the soil plug at the 
end of the driving should be recorded. 

3. The reaction piles may be drilled and the rebar and concrete completed 
before performing the load test, if needed. 

4. The grades at the footing location range between El. 20 and El. 28 feet.  
Assume that the site is leveled to El. 20 feet, the bottom of the pile cap 
is El. 15.5 ft or 4.5 ft below the ground.  If the test is performed from the 
leveled site grade of El. 20 ft, the test pile will be driven to the design tip 
elevation (El. –59.5 ft) from the El. 20 ft.  The pile should be installed in 
a 60-inch diameter predrilled hole to the bottom of the pile cap elevation 
(El. 15.5 ft) to simulate the prototype condition.  The test will be 
performed from the leveled grade of El. 20 feet.  The pile penetration 
below the cutoff will be 75 feet. 

5. Wait 15 days and retap the pile prior to drilling out the plug to monitor 
the setup. Make sure that the pile is driven no more than 20 blows or 1 
inch, whichever comes first, recording blows per inch. 
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6. Drill the plug to 30 feet from the tip in the test pile.  Remove any water 
in the pile and pour a 5 ft thick concrete plug.  Retap the pile with PDA 
to monitor the effect of drilling out the plug.  Make sure that the pile is 
driven no more than 20 blows or 1 inch, whichever comes first, 
recording blows per inch. 

7. Perform CAPWAP analysis on selected blows and determine pile 
frictional and end bearing capacity of the piles and amount of set up.  

8. Load the test pile in compression using the quick load increment 
method using each load increment as 10% of the maximum load or 120 
kips.

9. Monitor the downward movement of the pile by dial gages on the pile.  
The upward movement of the reaction piles should be monitored for 
safety so that impending pull out can be seen.  The test should be 
carried out to 1,150 kip compression load or pull out of the reaction 
piles, whichever occurs first.  If the downward movement at the 1,150 
kip load is less than 2 inch, load the pile to failure, or the maximum jack 
load, or until the movement is at least 2 inches. 

The same procedure should be used for 100-ft Test Pile.  For the 100-ft test 
pile the maximum load is 2,000 kips and the plug should be drilled out to 50 
feet from the tip. If the settlement is less than 2 inches at 2, 000 kips, the test 
may be carried to failure or 2 inch settlement, provided the frame and the jacks 
have adequate capacity to load to 2,500 kips. If the testing is performed by 
Caltrans as currently anticipated, as a minimum Caltrans 2000 kip test frame 
and preferably 4000 kip test frame should be used for the testing (Appendix B).

5.2 Test Specifications  

Load test shall be performed in general accordance with ASTM-D 1143, 
Standard Test Method for Piles under Static Axial Compressive Load and 
Caltrans Standard Special Provisions for performing Axial Compression Load 
Tests.
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6.0 LIMITATIONS 

This investigation was performed in accordance with generally accepted 
geotechnical engineering principles and practice.  The professional engineering 
work and judgments presented in this report meet the standard of care of our 
profession at this time.  No other warranty, expressed or implied, is made.  

The following Table, Figures and Appendices are attached and complete this 
letter report. 

Table 1 Pile Data Table 405-22 HOV Connector Separation 
Table 2 Pile Data Table S405-E22 Connector Separation 

Figure 1A Location Plan 
Figure 1B Location Plan 
Figure 2 Geotechnical Cross-section 
Figure 3A GRLWEAP Output D80-32 
Figure 3B Tabular output D80-32 
Figure 4A GRLWEAP Output D100-13 
Figure 4B Tabular output D-100 
Figure 5A GRLWEAP Output IHC-120   
Figure 5B Tabular output IHC-120 
Figure 6A Location of Bent 2 Footing on Aerial Photograph 
Figure 6B Location of Bent 2 Footing on Foundation Plan 
Figure 7 Bent 2 Footing Plan, Test Piles 
Figure 7A 75-ft Test Pile with 2 Reaction Piles 
Figure 7B 75-ft Test Pile with 4 Reaction Piles 
Figure 7C 100-ft Test Pile with 2 Reaction Piles 
Figure 7D 100-ft Test Pile with 4 Reaction Piles 

Appendix A ASTM D 1143 Axial Load Test Procedure 
Appendix B Pile Load Test (Caltrans Foundation Testing Branch) 
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We appreciate the opportunity to provide this Pile Driveability and Load Test 
report.  Should you have any questions regarding this report, please feel free to 
call me at 949-450-2100. 

Yours Sincerely, 
GROUP DELTA CONSULTANTS, INC.  

        

Kul Bhushan, Ph.D., G.E. Curt Scheyhing, P.E., G.E. 
Senior Consulting Principal Senior Engineer 
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S405 / E22 Separation OC 
(Replace) 

Seal Beach, CA 

VICINITY MAP 
Figure 1 

GDC Project No. I-436 

Project
Site

Existing S405/E22 Separation OC 

The base maps are from Microsoft Virtual Earth 

Proposed S405/E22 Separation OC

1A



The base maps are from Microsoft Virtual Earth 

Proposed HOV 
Connector Location 

Project
Site

GDC Project No. I-436 

Proposed I-405/SR22 HOV 
Connector

Garden Grove/Seal Beach, CA 

VICINITY MAP 
Figure 1 1B
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Group Delta Consultants, Inc. 05-Feb-2009
SR-22  Piles 48-in. pipe 0.75 wall GRLWEAP (TM) Version 2005

     Maximum      Maximum
    Ultimate  Compression      Tension         Blow
    Capacity       Stress       Stress        Count       Stroke       Energy

kips ksi ksi bl/ft ft kips-ft

    100.0      18.69      11.31      1.6     6.26   104.93
    200.0      20.68      11.52      3.0     6.79    96.92
    300.0      21.86      10.88      5.1     7.16    91.76
    500.0      23.71       9.21      9.5     7.84    86.16
    800.0      25.27       6.23     17.7     8.45    82.98
   1000.0      25.94       5.76     25.0     8.71    80.73
   1500.0      26.87       3.55     40.6     9.13    79.53
   2000.0      27.76       1.92     64.0     9.52    82.61
   2500.0      28.48       2.18    115.4     9.86    84.96

Figure 3B
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Group Delta Consultants, Inc. 05-Feb-2009
SR-22  Piles 48-in. pipe 0.75 wall GRLWEAP (TM) Version 2005

     Maximum      Maximum
    Ultimate  Compression      Tension         Blow
    Capacity       Stress       Stress        Count       Stroke       Energy

kips ksi ksi bl/ft ft kips-ft

    100.0      18.84      11.24      1.1     6.01   145.68
    200.0      21.47      12.04      2.3     6.66   132.78
    300.0      22.79      11.57      3.8     7.05   124.44
    500.0      24.74       9.91      7.1     7.74   115.44
    800.0      26.85       6.96     12.9     8.59   111.00
   1000.0      27.67       4.91     18.1     8.94   109.04
   1500.0      28.83       2.26     30.4     9.47   104.69
   2000.0      29.68       0.86     45.0     9.87   108.47
   2500.0      30.34       1.60     68.6    10.20   111.79

Figure 4B
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Group Delta Consultants, Inc. 05-Feb-2009
SR-22  Piles 48-in. pipe 0.75 wall GRLWEAP (TM) Version 2005

     Maximum      Maximum
    Ultimate  Compression      Tension         Blow
    Capacity       Stress       Stress        Count       Stroke       Energy

kips ksi ksi bl/ft ft kips-ft

    100.0      28.35      25.83      4.4     6.63    77.64
    200.0      28.22      23.95      6.6     6.63    77.57
    300.0      28.14      22.17      9.6     6.63    77.46
    500.0      28.06      18.86     14.9     6.63    77.26
    800.0      28.01      14.55     23.7     6.63    76.95
   1000.0      27.99      12.02     30.4     6.63    76.73
   1500.0      27.98       7.04     43.0     6.63    76.41
   2000.0      27.99       6.21     62.3     6.63    76.34
   2500.0      28.00       5.52     95.0     6.63    76.27

Figure 5B
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Pile Load Testing (PLT)
The Foundation Testing Branch (FTB) is the premier conventional 
Pile Load Testing (PLT) service, possessing the highest static 
axial test capacity in the world. FTB provides static pile load 
testing services for deep foundations throughout the State of 
California transportation network. PLT accurately provides the 
actual capacity and load-deflection values that only could be 
estimated by other means. These values can assist pile designers in calibrating 
design models, eliminating excess conservatism, shortening pile length, quantifying 
capacity in difficult soil and rock conditions, and generating data for future research. 

The Foundation Testing Branch is highly experienced in the 
specialized task of performing Pile Load Testing. Pile Load tests 
have been performed all throughout California, including tests 
conducted over water and in adverse conditions. All of the PLT 
systems are flexible, capable of testing both driven piles and 
drilled shafts. Every test performed exceeds the standards set 

forth in ASTM D-1143 and D-3689 for static load testing. This valuable information 
is also shared with the Federal Highway Administration (FHWA) for inclusion in the 
national pile load test database. 

FTB owns four static axial pile load test systems of varying 
maximum load capacity: 

1,000,000-pound (4.5 Meganewton) Load Test System
2,000,000-pound (9 Meganewton) Load Test System
4,000,000-pound (18 Meganewton) Load Test System
8,000,000-pound (35 Meganewton) Load Test System

1,000,000-pound (4.5-MN) Pile Load Test 
System

Foundation Testing owns two pile load test frames capable of testing up to a 
maximum load of 4.5-MN (1,000,000-pounds). These systems are the oldest in the 
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Foundation Testing "arsenal," but also the most prolific - having performed 
hundreds of successful pile load tests. 

2,000,000-pound (9-MN) Pile Load Test 
System

The Foundation Testing 9-MN Load Test System was acquired from the Federal 
Highway Administration in the 1990's, having previously served as a demonstration 
project. When acquired, this system shared the title as the largest land-based static 
pile load test system in the world. As part of the original purchase agreement with 
the FHWA, this system is available for lease to other State Departments of 
Transportation.

4,000,000-pound (18-MN) Pile Load Test 
System
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The intermediate-size 4,000,000-pound (18-MN) pile load test system was “created”
in 2006 primarily utilizing components of the 8,000,000-pound system. This new 
system still can test many of the most massive piles installed in California, but is 
significantly more flexible than the larger system. The first project to utilize the 
4,000,000-pound system was the Russian River Bridge at Highway 128, whose 
accelerated construction was made possible in part by this testing.

8,000,000-pound (35-MN) Pile Load Test 
System

The Foundation Testing Branch's newest and largest pile 
load test system has a rated test capacity of 35-MN 
(8,000,000-pounds). This system is the largest of its kind 
in the world, allowing for the testing of many of the largest 
piles installed in California.

The new test system was the outgrowth of the Static Pile 
Test Quality Team initiative, which identified the potential for an estimated 
$10,000,000 per year in savings at a capital cost of $1.0-million. The savings are 
derived from the use of high-capacity piling systems, where a single Cast-in Steel 
Shell pile with a capacity of 18 to 35 MN (4 to 8 million pounds) is utilized 
underneath a bridge column, in lieu of multiple piles. The use of large diameter, 
high-capacity Cast-In-Steel Shell (CISS) piles offers substantial cost savings for 
many projects, especially where deep scour was identified. The cost savings result 
from:  

· The avoidance of cofferdam construction, which is 
expensive, has environmental impacts, and requires 
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longer construction duration. 
· The reduction in the number of Cast-In-Drilled Hole (CIDH) piles, which have a 
very high incidence of contractor claims. 
· Optimal bridge design 

In the past, High-capacity piles were underutilized because their capacity could not 
be verified. Additionally, when these large-diameter piles are selected, the result is 
fewer piles with little or no redundancy -- so verification of capacity is essential. 
Instances where the use of these piles is now unavoidable have been designed with 
what is thought to be conservative lengths, but being too conservative has resulted 
in successful contractor claims of $1,300,000. Traditional dynamic methods have 
also proved to be unreliable when predicting the capacity of large-diameter piles. 
Verification of capacity allows designers to rationally and confidently shorten the 
piles.

For individual structures, significant savings of time and 
money also occur when cofferdam construction can be 
replaced by the use of high-capacity piles. Cofferdam 
construction is often very expensive and time-consuming, 
especially when utilized for deep excavations. Based on 
past experience and actual contractor bids, estimates by 
Structure Construction indicate that 25% of the total 
structure cost can be saved by eliminating cofferdams in 

favor of high-capacity piles.

The new 35-MN pile load test system has proven high-capacity piles at multiple job 
sites and in its first year of use saved construction costs enough to pay for the 
system 12 times over.

Last Updated December 14, 2007 

For Questions or Comments regarding this Web Page, 
Contact Brian Liebich

Home Overview Services Requests Projects Photos
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