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State of California California State Transportation Agency 

“Provide a safe, sustainable, integrated and efficient transportation system to enhance California’s economy and livability” 

 

M e m o r a n d u m Serious Drought. 
 Help Save Water! 

 
To: GARY S. BLAKESLEY Date: September 1, 2015 

Chief, Design Branch 6 

Office of Bridge Design North & Central File: 06-KER-99-49.0/50.0 

Structure Design MS 9-4/8I  EA: 06-0H642 

Division of Engineering Services      ID 0600000266 

          Kern Ave. POC 

          (replace) 

          Br. No. 50-0518 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES – MS 5 
 
 

Subject: Final Foundation Report (Supersedes report dated March 18, 2014) 

 

 

Introduction 
 

Per your request, we are providing foundation recommendations for the bridge project referenced 

above.  It is proposed to replace the existing structure (50-0224). This report is for use by the 

project design engineer, construction personnel, bidders and contractors. 

 

Pertinent Plans and Data 

 

The following resources were used in the assessment of the site conditions for these 

recommendations: 

 

1. The general plan and provided loads for the proposed new bridge.  

 

2. The as-built Log of Test Borings (LOTB) conducted for the original bridge in 1958. 

 

3. Construction records. 

 

4. CA Dept. of Water Resources (DWR) water well data. 

 

5. U.S.D.A. Natural Resources Conservation Service Web Soil Survey (WSS). 
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Site Geology and Subsurface Conditions 

 

The subsurface geology at the project site consists of alluvial fan and flood plain deposits. These 

deposits are composed of fine- to coarse-grained sands which vary in consistency from medium 

dense to dense. The LOTB also shows minor amounts of silt and clay binder. 

 

Laboratory Testing 
 

No laboratory testing was performed for this report. 

 

Subsurface Exploration 
 

No recent exploratory borings were conducted for the bridge replacement. The 1958 borings for 

the original bridge structure were used for this report. 
 

Groundwater 

 

Well records (DWR Well Nos. 26S25E12B001M & 26S26E18E002M) indicate that regional 

groundwater is between 191 and 239 feet below the ground surface in the area between 1985 and 

2005. Localized perched/shallow water conditions may be encountered due to seasonal 

fluctuations, regulated flows and diversions. Groundwater is not a factor for foundation design 

and is not expected to be a factor during construction.  

 

Seismic Recommendations 

 

Using soil information from the as-built borings for the existing Kern Ave POC, a VS30 (the 

weighted average shear wave velocity for the top 100 feet of foundation material) of 920 ft/s was 

calculated for the proposed bridge site. 

 

The deterministic spectrum from the Caltrans ARS Online Tool (version 2.3.06) is based on the 

nearest active fault which controls ground motion.  This fault is the San Andreas (Cholame) rev 

fault (ID No. 220) with MMax of 7.9.  The fault is located southwest of the proposed bridge site 

and the closest distance from the bridge site to the fault rupture plane is approximately 45 miles.  

Caltrans ARS Online Tool refers to this fault as strike slip. 

 

According to the “Methodology for Developing Design Response Spectrum for Use in Seismic 

Design Recommendations, November 2012”, the governing design Acceleration Response 

Spectrum (ARS) curves are obtained by any or a combination of the following three methods for 

Kern Ave POC: 

 

1. Statewide minimum deterministic spectrum with MMax of 6.5, vertical strike-slip event 

with a rupture distance of 7.5 miles. 

2. Deterministic Seismic Hazard spectrum from the Caltrans ARS Online Tool (version 
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2.3.06). 

 

3. The USGS Interactive Deaggregation procedure with a 5% Probability of Exceedance in 

50 years (975 years return period). 

 

For the proposed Kern Ave POC, the recommended ARS curve was obtained using method 3 as 

stated above.  The peak ground acceleration is estimated to be 0.3g.  The recommended ARS 

curve is presented on Plate No. 1. 

 

Soil liquefaction occurs when loose, water-saturated soils lose shear strength in response to the 

sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to 

support embankments and structures.  As groundwater is greater than 100 feet below the ground 

surface, the potential for liquefaction is considered non-existent. 

 

The potential for surface rupture due to fault movement is considered minimal as there are no 

known faults projecting towards or passing directly through the bridge site. 

 

Corrosivity 

 

Corrosion testing of the subsurface soils was not performed as there was no exploratory 

excavations (borings or trenches) conducted. A search on the WSS online tool indicates that the 

project site soils are classified as Type #192, McFarland Loam and have chemical properties that 

characterize these materials as moderately corrosive to untreated steel foundation elements and 

low corrosive to concrete.  

 

Scour 

 

The site crosses railroad tracks. The foundation will not be subjected to stream instability. 

 

As-Built Foundation Information 

 

The existing bridge is continuous welded steel through plate girder structure founded on driven 

piles.  The construction records (50-0224) indicate the bridge foundations consist of 12-inch 

diameter, closed-end steel pipes driven to 45 tons design load with hard driving conditions. 

 

Foundation  Recommendations 

 

Bent Piles (LRFD) 

 

Based on the review of the structure plans, existing bridge records, soil conditions and structural 

design requirements, the optimum foundation types are Class 200, Alternative “W” piles at bents 

4, 6, 7, 8, 9, 11 and 14. Table 1 lists the foundation recommendation parameters. Table 2 is the 

pile data table to be included in the project contract documents. 
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Bent Spread Footings (LRFD) 

 

The optimum foundation support for bents 2, 3, 5, 10, 12, and 13 is spread footings. Table 3 lists 

the recommended soil bearing and stress limits at these locations. Table 4 is the spread footing 

data table to be included in the project contract documents. 
 

Abutment Spread Footings (WSD) 
 

Based on a review of the as-built LOTB for the structure, the subsurface soil is adequate to support 

spread footings at the abutment locations. Table 3 lists the recommended soil bearing and stress 

limits at these locations.  

 

Tables 
 

Table 1. 

Foundation Recommendations for Bents with Piles 

 

Supp Loc Pile Type 

 

Cut-off 

Elev 
(ft) 

Service-I 
Limit 

State 

Load Per 
Support 

(kips) 

Total 

Permissible 
Support 

Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 
Design Tip 
Elevations 

(ft) 

Spec Tip 
Elev 

(ft) 

Nominal 

Driving 
Resistance 

Required 

(kips) 

Strength Limit Extreme Event 

Comp 

=0.7 

Tension 

=0.7 

Comp 

=1.0 

Tension 

=1.0 

Bent 4 
Class 200 

Alt “W” 
348.25 513 1 160 9 289 183 

303 (a-I) 

338 (b-I) 

295 (a-II) 
299 (b-II) 

295 289 

Bent 6 
Class 200 
Alt “W” 

349.72 480 1 184 1 296 150 

301 (a-I) 

348 (b-I) 
296 (a-II) 

307 (b-II) 

296 296 

Bent 7 
Class 200 

Alt “W” 
349.40 443 1 271 23 400 200 

286 (a-I) 
332 (b-I) 

285 (a-II) 

298 (b-II) 

285 400 

Bent 8 
Class 200 

Alt “W” 
349.25 618 1 215 21 344 158 

296 (a-I) 
333 (b-I) 

289 (a-II) 

304 (b-II) 

293 344 

Bent 9 
Class 200 

Alt “W” 
347.00 567 1 197 20 327 156 

295 (a-I) 

333 (b-I) 

289 (a-II) 
304 (b-II) 

289 327 

Bent 11 
Class 200 

Alt “W” 
349.40 552 1 163 29 235 126 

302 (a-I) 

329 (b-I) 

302 (a-II) 
310 (b-II) 

302 235 

Bent 14 
Class 200 

Alt “W” 
349.30 388 1 97 0 281 169 

316 (a-I) 

296 (a-II) 
301 (b-II) 

296 281 

Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (b-I) Tension (Strength Limit), (a-II) Compression (Extreme 

Event), (b-II) Tension (Extreme Event). 
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Table 2.   

Pile Data for Contract Plans 
 

Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension 

 

Table 3 

Foundation Design Recommendations for Spread Footings 

Support 

Footing Size 

Bottom of 

Footing 
Elevation 

(ft) 

Minimum 

Footing 
Embedment 

Depth (ft) 

Total 
Permissible 

Support 

Settlement 
(in) 

WSD 

(LRFD Service-I Limit State 

Load Combination) 

LRFD 

Service 
Strength 

b = 0.45 

Extreme 

Event 

b = 1.00 

B L 

Permissible 

Gross 

Contact 
Stress 

(ksf) 

Allowable Gross 

Bearing Capacity 
(ksf) 

Net 

Permissible 

Contact 
Stress 

(ksf) 

Factored 

Gross 
Nominal 

Bearing 

Resistance 
qR (ksf) 

Factored 

Gross 
Nominal 

Bearing 

Resistance 
qR (ksf) 

Abut 1 7 11.16 349.50 4 1 7.9 9.0 N/A N/A N/A 

Bent 2 10 18 346.35 6 1 N/A N/A 6.3 17.7 39.4 

Bent 3 10 14 346.35 6 1 N/A N/A 6.4 18.1 40.2 

Bent 5 8 8 348.60 5.5 1 N/A N/A 7.5 16.6 36.9 

Bent 10 10 10 349.70 5.5 1 N/A N/A 4.1 17.6 39.0 

Bent 12 9 9 348.95 5.5 1 N/A N/A 4.5 17.1 38.0 

Bent 13 8 8 348.95 5.5 1 N/A N/A 5.0 16.6 36.9 

Abut 15 7 11.16 351.35 3 1 4.8 7.5 N/A N/A N/A 

Note: Footing sizes in bold increased to meet required bearing capacity and permissible settlement. 

 

Support 

Location 
Pile Type 

Nominal Resistance 

 (kips) 
Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal Driving 

Resistance  

(kips) Compression Tension 

Bent 4 Class 200 Alt “W” 289 183 
295 (a) 

299 (b) 
295 289 

Bent 6 Class 200 Alt “W” 296 150 
296 (a) 

307 (b) 
296 296 

Bent 7 Class 200 Alt “W” 400 200 
285 (a) 

298 (b) 
285 400 

Bent 8 Class 200 Alt “W” 344 158 
293 (a) 

304 (b) 
293 344 

Bent 9 Class 200 Alt “W” 327 156 
289 (a) 

304 (b) 
289 327 

Bent 11 Class 200 Alt “W” 235 126 
302 (a) 

310 (b) 
302 235 

Bent 14 Class 200 Alt “W” 281 169 
296 (a) 

301 (b) 
296 281 
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Table 41 

Spread Footing Data Table 

 

Support 

Location 

Working Stress Design (WSD) Load Resistance Factor Design (LRFD) 

Permissible 

Gross Contact 

Stress 

(Settlement) (ksf) 

Allowable 

Gross Bearing 

Capacity (ksf) 

Service2 

Permissible 

Net Contact 

Stress 

(Settlement)  

(ksf) 

Strength/Construction3 

Factored Gross Nominal 

Bearing Resistance 

b = 0.45 

(ksf) 

Extreme Event3 

Factored Gross Nominal 

Bearing Resistance 

b = 1.00  

(ksf) 

Abut 1 7.9 9.0 N/A N/A N/A 

Bent 2 N/A N/A 6.3 17.7 39.4 

Bent 3 N/A N/A 6.4 18.1 40.2 

Bent 5 N/A N/A 7.5 16.6 36.9 

Bent 10 N/A N/A 4.1 17.6 39.0 

Bent 12 N/A N/A 4.5 17.1 38.0 

Bent 13 N/A N/A 5.0 16.6 36.9 

Abut 15 4.8 7.5 N/A N/A N/A 

 
Notes: 

1. Stresses and resistances were calculated for controlling load combinations. 

2. Controlling load combination for Service Limit State is the one resulting in the highest ratio of q n,u/q pn for foundations on 

soil, or q n,max/qpn for foundations on rock. 

3. Controlling load combination for Strength, Construction, and Extreme Event is the one resulting in the highest ratio of 

qg,u/qR for foundations on soil, or q g,max/qR for foundations on rock. 

 

 

Construction Considerations 

 

1. Spread footings shall be placed neat against competent materials. All loose materials shall 

be removed prior to placement of concrete. All footing excavations are to be inspected and 

approved by this Office or a representative of the Office of Structure Construction, when 

excavations are completed to the bottom of footing and prior to placement of rebar. 

 

2. The use of center relief drilling will be allowed above the bottom of the pile during driving 

if hard driving conditions are encountered. The use of center relief drilling shall be stopped 

8 feet above the specified pile tip. The contractor shall include center relief drilling in their 

bidding documents.  
 

If any conceptual changes are proposed during final project design, the Office of Geotechnical 

Design-North should review those changes to determine if the recommendations contained herein 

are still applicable.  
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Project Information 
 

This section discloses to bidders and contractors a list of pertinent information available for their 

inspection prior to bid opening.  The following is information originating from Geotechnical 

Services.  
 

Data and information attached with the project plans are: 

One Log of Test Borings As-Built sheet for original bridge. 
 

Data and information included in the Information Handout provided to the bidders and  

contractors are: 

None. 
 

Data and information available for inspection at the District Office: 

None. 
 

Data and information available for inspection at the Transportation Laboratory are: 

Final Foundation Report.  Kern Ave. POC, Bridge #50-0518, September 1, 2015 
 

 

If you have any questions or comments, or need additional information please contact 

Christopher Koepke at (916) 227-1040, Ben Barnes at 227-1039. 
 

Report by:  

 

 

 

 

 

 

 

 

 

Christopher Koepke      Benjamin M. Barnes 

Engineering Geologist     Transportation Engineer 

Office of Geotechnical Design – North   Office of Geotechnical Design – North 

Branch E       Branch E 

 

Attachment: ARS curve 

 

 
cc: R.E. Pending, Structures OE, D06 DME, GS File System :: (all via e-copy) 
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MATERIALS INFORMATION 
5.  Water Source Information 
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401 W. Kern Ave                           
McFarland, California 93250  
(661) 792-3091 Office 
(661) 792-3093 Fax 
 
 

                                                       
 

To: Cheng, Cheong-Yew  

From: Mario Gonzales, Public Works Director  

Date: 09/18/2015  

Re: Availability of water for project  

 

 
The City of McFarland operates the community water system in the City of McFarland 
and can supply water for the Kern Avenue POC project. The contractor can fill-up the 
water tank trucks at the various fire hydrants in the vicinity of the project. Contractor who 
wishes to utilize the City water must obtain a permit from the City and pay a rate of 
$1.00 per 100 cube feet.  
 
 
 
 
 

    
 
 
 
 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 

MATERIALS INFORMATION 
6.  Alternative Flared Terminal System 

A. TYPE Fleat-SP-MGS for Steel Terminal System 

B. TYPE SRT-31 Terminal System 

C. TYPE 31" X-TENSION 

  



















 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
7.  Asbestos and Lead-Containing Paint Survey Report 
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KER-178 and KER-99 POCs, TO No. 27  Caltrans Contract 06A1580, EA No. 06-0H6400 
Project No. S9525-06-27 - 1 - June 30, 2011 

LEAD IN SOIL SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Site Investigation Report for the Kern 178 (KER-178) and 99 (KER-99) Pedestrian Overcrossings 
(POC) Project was prepared by Geocon Consultants, Inc. under California Department of 
Transportation (Caltrans) Contract No. 06A1580, Task Order (TO) Number 27, and Expense 
Authorization (EA) 06-0H6400. 

1.1 Project Description and Proposed Improvements 

The project consists of the areas beneath the KER-178 POC at Sunny Lane (Bridge No. 50-0334) and 
KER-99 POC at Kern Avenue (Bridge No. 50-0224) in Kern County, California. Caltrans proposes to 
demolish the two POC bridges. The approximate project locations are depicted on the Vicinity Maps, 
Figures 1-1 and 1-2. The approximate sample locations are depicted on the Site Plans,  
Figures 2-1 and 2-2. 

1.2 General Objectives 

The purpose of the scope of services outlined in TO No. 27 was to evaluate whether lead-impacted soil 
due to paint flakes/chips from the bridge paint exist in the surface and near surface soils within the 
project boundaries. The investigative results will be used by Caltrans to inform the construction 
contractor(s) if lead-impacted soil is present within the project boundaries for construction worker 
health and safety, and waste management/disposal purposes. 

2.0 BACKGROUND 

2.1 Hazardous Waste Determination Criteria 

Regulatory criteria to classify a waste as “California hazardous” for handling and disposal purposes are 
contained in the CCR, Title 22, Division 4.5, Chapter 11, Article 3, § 66261.24. Criteria to classify a 
waste as “Resource, Conservation, and Recovery Act (RCRA) hazardous” are contained in  
Chapter 40 of the Code of Federal Regulations (40 CFR), Section 261. 
 
For waste containing metals, the waste is classified as California hazardous when: 1) the total metal 
content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal 
content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard 
Waste Extraction Test (WET). A waste may have the potential of exceeding the STLC when the 
waste’s total metal content is greater than or equal to ten times the respective STLC value, since the 
WET uses a 1:10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or 
equal to ten times the respective STLC, and assuming that 100 percent of the total metals are soluble, 
soluble metal analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, 
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when the soluble metal content exceeds the Federal regulatory level based on the Toxicity 
Characteristic Leaching Procedure (TCLP). The TTLC value for lead is 1,000 milligrams per kilogram 
(mg/kg). The STLC and TCLP values for lead are both 5.0 milligrams per liter (mg/l). 
 
The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 
hazardous based on other criteria such as ignitability and corrosivity; however, for the purposes of this 
investigation, toxicity (i.e., lead concentrations) is the primary factor considered for waste 
classification since waste generated during the construction activities would not likely warrant testing 
for ignitability or corrosivity. Waste that is classified as either California hazardous or RCRA 
hazardous requires management as a hazardous waste. 
 
The Department of Toxic Substances Control (DTSC) regulates and interprets hazardous waste laws in 
California. DTSC generally considers excavated or transported materials that exhibit “hazardous 
waste” characteristics to be a “waste” requiring proper management, treatment and disposal. Soil that 
contains lead above hazardous waste thresholds and is left in-place would not be necessarily classified 
by DTSC as a “waste.” The DTSC has provided site-specific determinations that “movement of wastes 
within an area of contamination does not constitute “land disposal” and, thus, does not trigger 
hazardous waste disposal requirements.” Therefore, lead-impacted soil that is scarified in-place, 
moisture-conditioned, and recompacted during roadway improvement activities might not be 
considered a “waste.” DTSC should be consulted to confirm waste classification. It is noted that in 
addition to DTSC regulations, health and safety requirements and other local agency requirements may 
also apply to the handling and disposal of lead-impacted soil. 

3.0 SCOPE OF SERVICES 

We performed the following scope of services as requested by Caltrans in TO No. 27:  

3.1 Pre-field Activities 

• Conducted a TO meeting on May 26, 2011, to discuss the TO scope of services. Caltrans 
representative Susan Greenwood and Geocon representative David Watts attended the meeting. 
The purpose of the TO meeting was to observe the project boundaries and conditions.  

• Prepared a Workplan dated June 2, 2011, which described the requested scope of services and 
quality assurance/quality control (QA/QC) sampling and laboratory procedures. 

• Prepared a Health and Safety Plan dated May 26, 2011, to provide guidelines on the use of 
personal protective equipment and the health and safety procedures implemented during the field 
activities. 

• Retained the services of Advanced Technology Laboratories (ATL) to perform the chemical 
analysis of soil samples. 
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3.2 Field Activities 

On June 6, 2011, 32 soil samples were collected from 16 hand-auger borings located in the vicinity of 
the areas underneath the KER-178 POC at Sunny Lane and KER-99 POC at Kern Avenue. Eight  
hand-auger borings were advanced at the KER-178 POC, and eight hand-auger borings were advanced 
at the KER-99 POC. The soil borings were excavated to an approximate maximum sampling depth of 2.0 
feet. Soil samples were collected at general depths of 0.0 to 0.5 foot and 1.5 to 2.0 feet. 

4.0 INVESTIGATIVE METHODS 

4.1 Boring Location Rationale 

The soil boring locations were designated by Caltrans in the vicinity of proposed improvements. 
Borings B1 through B8 were advanced at the KER-178 POC at Sunny Lane (Figure 2-1).  
Borings B9 through B16 were advanced at the KER-99 POC at Kern Avenue (Figure 2-2).  
 
The coordinates of the boring locations were determined using a differential global positioning system 
(GPS). The GPS was utilized during the field activities to locate the horizontal position of each 
location with an error of no more than 3.3 feet. The latitude and longitude of the boring locations are 
summarized in Table 1. 

4.2 Soil Sampling Procedures 

A total of 32 soil samples were collected from 16 hand-auger borings excavated at the project 
locations. Soil samples were collected using a hand-auger and transferred directly into Ziploc®  
re-sealable plastic bags. The soil samples were field homogenized within the sample bags and 
subsequently labeled, placed in an ice chest, and delivered to ATL for analytical testing under  
chain-of-custody (COC) documentation.  
 
QA/QC procedures were performed during the field exploration activities. These procedures included 
decontamination of sampling equipment before each boring was advanced and providing COC 
documentation for each sample submitted to the laboratory. The soil sampling equipment was cleansed 
between each boring by washing the equipment with an Alconox™ solution followed by a double rinse 
with deionized water. The field sampling activities were performed under the supervision of Geocon's field 
manager. 
 
The borings were backfilled with the excess soil cuttings generated at each boring. The 
decontamination water was discharged to the ground surface away from surface water bodies or storm 
drain inlets. 
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4.3 Laboratory Analyses 

The soil samples collected within the project boundaries were submitted to ATL for the following 
analyses under standard turnaround time. The laboratory was instructed to homogenize the soil samples 
prior to analysis in accordance with Contract 06A1580 requirements. 
 
• Thirty-two soil samples were analyzed for total lead following United States Environmental 

Protection Agency (EPA) Test Method 6010B.  

• Six soil samples with total lead concentrations greater than or equal to 50 mg/kg (ten times the 
STLC value for lead of 5.0 mg/l) were further analyzed for WET soluble lead by EPA Test 
Method 7420. 

• Three soil samples were further analyzed for TCLP soluble lead by EPA Test Methods  
1311 and 7420. 

 
QA/QC procedures were performed for each method of analysis with specificity for each analyte listed in 
the test method’s QA/QC. The laboratory QA/QC procedures included the following: 
 
• One method blank for every ten samples, batch of samples or type of matrix, whichever was more 

frequent.  

• One sample analyzed in duplicate for every ten samples, batch of samples or type of matrix, 
whichever was more frequent. 

• One spiked sample for every ten samples, batch of samples or type of matrix, whichever was 
more frequent, with the spike made at ten times the detection limit or at the analyte level. 

 
Prior to submitting the soil samples to the laboratory, the COC documentation was reviewed for 
accuracy and completeness. Reproductions of the laboratory reports and COC documentation are 
presented in Appendix A. 

5.0 FIELD OBSERVATIONS AND INVESTIGATIVE RESULTS 

5.1 Site Conditions 

Soil encountered during the excavation of borings was generally comprised of brown, silty sand at the 
KER-178 and KER-99 POCs to the maximum sampling depth of approximately 2.0 feet. Groundwater 
was not encountered in the soil borings. 

5.2 Soil Analytical Results 

A summary of the soil analytical results are presented in Table 1. The laboratory reports and COC 
documentation are presented in Appendix A. The analytical results for each project location are 
presented in the following sections. 
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5.2.1 KER-178 POC 

Total lead was detected in 12 of the 16 soil samples analyzed at concentrations ranging from 5.4 to 210 
mg/kg. Six of the 16 soil samples had reported total lead concentrations greater than 50 mg/kg  
(ten times the STLC value for lead of 5.0 mg/l).  
 
WET soluble lead was reported for each of the six soil samples analyzed at concentrations ranging 
from 3.2 to 16 mg/l. Four of the six soil samples had WET soluble lead concentrations greater than the 
STLC value for lead of 5.0 mg/l. 
 
TCLP soluble lead was reported for one of the three soil samples analyzed at a concentration of  
0.33 mg/l, less than the federal RCRA hazardous threshold value for lead of 5.0 mg/l. 

5.2.2 KER-99 POC 

Total lead was detected in eight of the 16 soil samples analyzed at concentrations ranging from 14 to 
49 mg/kg. None of the 16 soil samples had reported total lead concentrations greater than 50 mg/kg 
(ten times the STLC value for lead of 5.0 mg/l).  

5.3 Laboratory Quality Assurance/Quality Control 

We reviewed the laboratory QA/QC provided with the laboratory reports. Matrix spike and/or matrix 
spike duplicates were outside criteria for sample 117289-015AMSD for Method 7420. However, the 
analytical batch was validated by the laboratory control sample. Based on the laboratory QA/QC data, 
no additional qualification of the data presented herein is necessary, and the data are of sufficient 
quality for the purposes of this report. 

5.4 Statistical Evaluation for Lead Detected in Soil Samples 

Total lead data were separated into three data populations for statistical evaluations as described below. 

 KER-178 POC (WB) consists of soil samples collected from borings B1 through B3. 

 KER-178 POC (EB and Median) consists of soil samples collected from borings B4 through B8. 

 KER-99 POC consists of soil samples collected from borings B9 through B16. 
 
Statistical analysis was not performed for the samples collected from KER-178 POC (WB) and  
KER-99 POC since the total lead concentrations are less than 50 mg/kg or the WET soluble lead 
concentrations are less than the STLC value for lead of 5.0 mg/l. 
 
Statistical methods were applied to the total lead data to evaluate the upper confidence limits (UCLs) of 
the arithmetic means of the total lead concentrations for each sampling depth. The statistical methods 
used are discussed in a book entitled Statistical Methods for Environmental Pollution Monitoring, by 
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Richard Gilbert; in an EPA Technology Support Center Issue document entitled, The Lognormal 
Distribution in Environmental Applications, by Ashok Singh et. al., dated December 1997; and in a 
book entitled An Introduction to the Bootstrap, by Bradley Efron and Robert J. Tibshirani. 

5.4.1 Calculating the UCLs for the Arithmetic Mean 

The upper one-sided 90% and 95% UCLs of the arithmetic mean are defined as the values that, when 
calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean 90%  
and 95% of the time, respectively. Statistical confidence limits are the classical tool for addressing 
uncertainties of a distribution mean. The UCLs of the arithmetic mean concentration are used as the 
mean concentrations because it is not possible to know the true mean due to the essentially infinite 
number of soil samples that could be collected from a site. The UCLs therefore account for 
uncertainties due to limited sampling data. As data become less limited at a site, uncertainties decrease, 
and the UCLs move closer to the true mean.  
 
Non-parametric bootstrap techniques used to calculate the UCLs are discussed in the previously 
referenced EPA document and in An Introduction to the Bootstrap. For those samples in which total 
lead was not detected at concentrations exceeding the laboratory reporting limit, a value equal to  
one-half of the reporting limit was used in the UCL calculation. The bootstrap results are presented in 
Appendix B. The calculated UCLs and statistical results for KER-178 POC (EB and Median) are 
summarized in the table below: 
 

KER-178 POC (EB and Median) 
Borings B4 through B8 

SAMPLE INTERVAL 
(feet) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL LEAD 
MEAN 
(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0.0 to 0.5 182.5 194.3 135.5 2.5 210 

1.5 to 2.0 38.7 42.5 23.8 2.5 73 

 

5.4.2 Correlation of Total and Soluble Lead 

Total and corresponding WET soluble lead concentrations are bivariate data with a linear structure. 
This linear structure should allow for the prediction of WET soluble lead concentrations based on the 
UCLs calculated above in Section 5.4.1.  
 
To estimate the degree of interrelation between total and corresponding WET soluble lead values 
(x and y, respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that 
ranges from +1 to –1. A correlation coefficient of +1 indicates a perfect direct relationship between 
two variables; a correlation coefficient of –1 indicates that one variable changes inversely with relation 



 

KER-178 and KER-99 POCs, TO No. 27  Caltrans Contract 06A1580, EA No. 06-0H6400 
Project No. S9525-06-27 - 7 - June 30, 2011 

to the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 
which indicates the lack of any sort of linear relationship at all.  
 
The correlation coefficient was calculated for the (x, y) data points (i.e., soil samples analyzed for both 
total lead [x] and WET soluble lead [y]) and equaled 0.8154. A correlation coefficient greater than or 
equal to 0.8 is an acceptable indicator that a correlation exists. 
 
For the correlation coefficient that indicates a linear relationship between total and WET soluble lead 
concentrations, it is possible to compute the line of dependence or a best-fit line between the two 
variables. A least squares method was used to find the equation of a best-fit line (regression line) by 
forcing the y-intercept equal to zero since that is a known point. The equation of the regression line was 
determined to be y = 0.0610(x), where x represents total lead concentrations and y represents predicted 
WET soluble lead concentrations. This equation was used to estimate the expected WET soluble lead 
concentrations for the UCLs calculated in Section 5.4.1. Regression analysis results and a scatter plot 
depicting the (x, y) data points along with the regression line are presented in Appendix B. The 90% 
and 95% UCL-predicted WET soluble lead concentrations for the KER-178 POC (EB and Median) are 
presented in Section 6.0. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Waste classifications based on the 90% UCL of the lead content for the relevant excavation depths 
have historically been considered sufficient to satisfy a good faith effort by the EPA as discussed in 
SW-846. Risk assessment characterization is typically based on the 95% UCL of the lead content in the 
waste for the relevant depths; this is in accordance with the Risk Assessment Guidance for Superfund 
(RAGS) Volume 1 Documentation for Exposure Assessment. Per Caltrans, the 90% UCLs are to be 
used to evaluate onsite reuse and the 95% UCLs are to be used to evaluate offsite disposal.  
In addition, the re-use of excavated soil was not evaluated based on the DTSC Variance since the 
DTSC Variance is not applicable to soil impacted with lead-containing paint. 
 
Based on the TCLP soluble lead results of less than 5.0 mg/l, soil generated at the project locations will 
not require disposal as a RCRA hazardous waste. If soil within the project limits is scarified  
in-place, moisture-conditioned, and recompacted during roadway improvement activities, it may not be 
considered a “waste.” 

6.1 KER-178 POC (WB) – Borings B1 through B3 

Total lead concentrations ranged from less than the laboratory RL of 5.0 mg/kg to 54 mg/kg, with an 
average total lead concentration of 18.8 mg/kg. Soil excavated to a depth of 2.0 feet or shallower 
within this area as represented by borings B1 through B3 will not require special soil handling, and 
disposal procedures based on lead content and can be reused or disposed of as non-hazardous soil since 
the total lead concentrations are less than 50 mg/kg or the WET soluble lead concentrations are less 
than the STLC value for lead of 5.0 mg/l.  

6.2 KER-178 POC (EB and Median) – Borings B4 through B8 

Total lead concentrations ranged from less than the laboratory RL of 5.0 mg/kg to 210 mg/kg, with an 
average total lead concentration of 79.6 mg/kg. The table below summarizes the excavation scenarios, 
the predicted WET soluble lead concentrations and the waste classification for excavated soil within 
this area as represented by borings B4 through B8 based on the calculated total lead UCLs and the 
relationship between total and WET soluble lead.  
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Excavation Depth 

90% UCL 
Total Lead 

(mg/kg) 

90% UCL 
Predicted 

WET Lead 
(mg/l) 

95% UCL 
Total Lead 

(mg/kg) 

95% UCL 
Predicted 

WET Lead 
(mg/l) 

Waste 
Classification 

      
0 to 0.5 foot 182.5 11.1 194.3 11.9 Hazardous 
Underlying soil (0.5 to 2.0 feet) 134.6 8.2 143.7 8.8 Hazardous 
      
0 to 1.0 foot 182.5 11.1 194.3 11.9 Hazardous 
Underlying soil (1.0 to 2.0 feet) 110.6 6.7 118.4 7.2 Hazardous 
      
0 to 1.5 feet 182.5 11.1 194.3 11.9 Hazardous 
Underlying soil (1.5 to 2.0 feet) 38.7 2.4 42.5 2.6 Non-hazardous 
      
0 to 2.0 feet 146.6 8.9 156.4 9.5 Hazardous 

90% UCL applicable for waste classification and onsite reuse; 95% UCL applicable for risk assessment and offsite disposal 
Predicted WET lead concentrations were calculated using the equation of the regression line: y = 0.0610x 
 
Based on the above table, soil excavated to a depth of 2.0 feet or shallower would be classified as a 
California hazardous waste since the 90% and 95% UCL-predicted WET soluble lead concentrations 
are greater than the STLC value for lead of 5.0 mg/l. Consequently, soil excavated to a depth of  
2.0 feet or shallower could not be reused onsite and should be either (1) managed and disposed of as a 
California hazardous waste or (2) stockpiled and resampled to confirm waste classification in 
accordance with specific disposal facility acceptance criteria, if applicable. 

6.3 KER-99 POC – Borings B9 through B16 

Total lead concentrations ranged from less than the laboratory RL of 5.0 mg/kg to 49 mg/kg, with an 
average total lead concentration of 15.0 mg/kg. Soil excavated to a depth of 2.0 feet or shallower 
within this area will not require special soil handling and disposal procedures based on lead content 
and can be reused or disposed of as non-hazardous soil since the total lead concentrations are less than 
50 mg/kg for each sample interval.  

6.4 Worker Protection 

Per Caltrans’ requirements, the contractor(s) should prepare a project-specific Lead Compliance Plan 
(CCR Title 8, Section 1532.1, the “Lead in Construction” standard) to minimize worker exposure to 
lead-impacted soil. The plan should include protocols for environmental and personnel monitoring, 
requirements for personal protective equipment, and other health and safety protocols and procedures 
for the handling of lead-impacted soil. 
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7.0 REPORT LIMITATIONS 

This report has been prepared exclusively for Caltrans. The information contained herein is only valid 
as of the date of the report and will require an update to reflect additional information obtained.  
 
This report is not a comprehensive site characterization and should not be construed as such.  
The findings as presented in this report are predicated on the results of the limited sampling and 
laboratory testing performed. In addition, the information obtained is not intended to address potential 
impacts related to sources other than those specified herein. Therefore, the report should be deemed 
conclusive with respect to only the information obtained. We make no warranty, express or implied, 
with respect to the content of this report or any subsequent reports, correspondence or consultation. We 
strived to perform the services summarized herein in accordance with the local standard of care in the 
geographic region at the time the services were rendered. 
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EA NO. 06-0H6400

BORING ID SAMPLE DATE LATITUDE LONGITUDE TOTAL LEAD
(mg/kg)

WET LEAD
(mg/l)

KER-178 POC AT SUNNY LANE 
B1-0 6/6/2011 35.393615356 -118.971883918 54 3.2

B1-1.5 6/6/2011 12 ---

B2-0 6/6/2011 35.393561705 -118.972085475 27 ---
B2-1.5 6/6/2011 <5.0 ---

B3-0 6/6/2011 35.393484869 -118.972256595 15 ---
B3-1.5 6/6/2011 <5.0 ---

B4-0 6/6/2011 35.393105319 -118.971785657 210 16 (<0.25)
B4-1.5 6/6/2011 5.4 ---

B5-0 6/6/2011 35.393057225 -118.971899158 210 8.0 (<0.25)
B5-1.5 6/6/2011 <5.0 ---

B6-0 6/6/2011 35.393057104 -118.972070077 <5.0 ---
B6-1.5 6/6/2011 73 4.5

B7-0 6/6/2011 35.393277236 -118.972039033 75 6.7
B7-1.5 6/6/2011 22 ---

B8-0 6/6/2011 35.393268921 -118.972214397 180 12 (0.33)
B8-1.5 6/6/2011 16 ---

KER-99 POC AT KERN AVENUE 
B9-0 6/6/2011 35.678251528 -119.226278650 30 ---

B9-1.5 6/6/2011 <5.0 ---

B10-0 6/6/2011 35.678492523 -119.226289124 28 ---
B10-1.5 6/6/2011 <5.0 ---

B11-0 6/6/2011 35.678599239 -119.226421378 14 ---
B11-1.5 6/6/2011 <5.0 ---

B12-0 6/6/2011 35.678537769 -119.226672135 32 ---
B12-1.5 6/6/2011 <5.0 ---

B13-0 6/6/2011 35.678516269 -119.227033867 37 ---
B13-1.5 6/6/2011 <5.0 ---

B14-0 6/6/2011 35.678097380 -119.227743358 15 ---
B14-1.5 6/6/2011 <5.0 ---

B15-0 6/6/2011 35.678324208 -119.227839857 49 ---
B15-1.5 6/6/2011 <5.0 ---

B16-0 6/6/2011 35.678484891 -119.227848663 15 ---
B16-1.5 6/6/2011 <5.0 ---

TABLE 1
SUMMARY OF SOIL BORING COORDINATES AND LEAD ANALYTICAL RESULTS

KER-178 AND KER-99 PEDESTRIAN OVERCROSSINGS
KERN COUNTY, CALIFORNIA
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EA NO. 06-0H6400

BORING ID SAMPLE DATE LATITUDE LONGITUDE TOTAL LEAD
(mg/kg)

WET LEAD
(mg/l)

TABLE 1
SUMMARY OF SOIL BORING COORDINATES AND LEAD ANALYTICAL RESULTS

KER-178 AND KER-99 PEDESTRIAN OVERCROSSINGS
KERN COUNTY, CALIFORNIA

Notes: B1-0
Top of sample depth interval in feet below ground surface
Boring identification

WET = Waste Extraction Test by EPA Test Method 7420
mg/kg = Milligrams per kilogram
mg/l = Milligrams per liter
POC = Pedestrian overcrossing
< = Less than the laboratory reporting limit
--- = Not analyzed
(0.33) = Toxicity Characteristic Leaching Procedure soluble lead concentration
WET soluble lead concentrations in bold type are greater than the lead Soluble Threshold Limit Concentration of 5.0 mg/l
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 118289

DF

Advanced Technology Laboratories Date: 6/16/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead
Project No: Matrix: Soil

Date Received 6/8/2011 10:04:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

B1-0 6/6/2011 6/14/2011mg/Kg54 73569 1118289-001A 5.0

B1-1.5 6/6/2011 6/14/2011mg/Kg12 73569 1118289-002A 5.0

B2-0 6/6/2011 6/14/2011mg/Kg27 73569 1118289-003A 5.0

B2-1.5 6/6/2011 6/14/2011mg/KgND 73569 1118289-004A 5.0

B3-0 6/6/2011 6/14/2011mg/Kg15 73569 1118289-005A 5.0

B3-1.5 6/6/2011 6/14/2011mg/KgND 73569 1118289-006A 5.0

B4-0 6/6/2011 6/14/2011mg/Kg210 73569 1118289-007A 5.0

B4-1.5 6/6/2011 6/14/2011mg/Kg5.4 73569 1118289-008A 5.0

B5-0 6/6/2011 6/14/2011mg/Kg210 73569 1118289-009A 5.0

B5-1.5 6/6/2011 6/14/2011mg/KgND 73569 1118289-010A 5.0

B6-0 6/6/2011 6/14/2011mg/KgND 73569 1118289-011A 5.0

B6-1.5 6/6/2011 6/14/2011mg/Kg73 73569 1118289-012A 5.0

B7-0 6/6/2011 6/14/2011mg/Kg75 73569 1118289-013A 5.0

B7-1.5 6/6/2011 6/14/2011mg/Kg22 73569 1118289-014A 5.0

B8-0 6/6/2011 6/14/2011mg/Kg180 73569 1118289-015A 5.0

B8-1.5 6/6/2011 6/14/2011mg/Kg16 73569 1118289-016A 5.0

B9-0 6/6/2011 6/14/2011mg/Kg30 73569 1118289-017A 5.0

B9-1.5 6/6/2011 6/14/2011mg/KgND 73569 1118289-018A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 118289

DF

Advanced Technology Laboratories Date: 6/16/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead
Project No: Matrix: Soil

Date Received 6/8/2011 10:04:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

B10-0 6/6/2011 6/14/2011mg/Kg28 73569 1118289-019A 5.0

B10-1.5 6/6/2011 6/14/2011mg/KgND 73569 1118289-020A 5.0

B11-0 6/6/2011 6/14/2011mg/Kg14 73570 1118289-021A 5.0

B11-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-022A 5.0

B12-0 6/6/2011 6/14/2011mg/Kg32 73570 1118289-023A 5.0

B12-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-024A 5.0

B13-0 6/6/2011 6/14/2011mg/Kg37 73570 1118289-025A 5.0

B13-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-026A 5.0

B14-0 6/6/2011 6/14/2011mg/Kg15 73570 1118289-027A 5.0

B14-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-028A 5.0

B15-0 6/6/2011 6/14/2011mg/Kg49 73570 1118289-029A 5.0

B15-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-030A 5.0

B16-0 6/6/2011 6/14/2011mg/Kg15 73570 1118289-031A 5.0

B16-1.5 6/6/2011 6/14/2011mg/KgND 73570 1118289-032A 5.0

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

16-Jun-11Date:Advanced Technology Laboratories

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-73569A

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 133969

SeqNo: 2187986

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.318

Sample ID: LCS-73569

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 133969

SeqNo: 2187987

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 97.6 80 1205.0 0.3181244.255

Sample ID: 118289-010A-DUP

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B5-1.5

RunNo: 133969

SeqNo: 2187998

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 1.775 01.718

Sample ID: 118289-010A-MS

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B5-1.5

RunNo: 133969

SeqNo: 2187999

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 88.9 34 1265.0 1.775224.104

Sample ID: MB-73569B

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 133969

SeqNo: 2188000

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.288

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 118289-020A-DUP

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B10-1.5

RunNo: 133969

SeqNo: 2188011

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 2.832 03.166

Sample ID: 118289-020A-MS

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B10-1.5

RunNo: 133969

SeqNo: 2188012

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 79.8 34 1265.0 2.832202.360

Sample ID: 118289-020A-MSD

Batch ID: 73569 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B10-1.5

RunNo: 133969

SeqNo: 2188013

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 84.9 34 126 205.0 2.832 202.4 6.14215.184

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: MB-73570A

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 133970

SeqNo: 2188040

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.296

Sample ID: LCS-73570

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 133970

SeqNo: 2188041

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 94.0 80 1205.0 0.2963235.286

Sample ID: 118289-030A-DUP

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-1.5

RunNo: 133970

SeqNo: 2188052

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 4.000 04.592

Sample ID: 118289-030A-MS

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-1.5

RunNo: 133970

SeqNo: 2188053

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 78.6 34 1265.0 4.000200.508

Sample ID: MB-73570B

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 133970

SeqNo: 2188054

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.269

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_SPB

Sample ID: 118333-009A-DUP

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 133970

SeqNo: 2188065

DUPSampType: TestCode: 6010_SPB

EPA  3050M

Lead 205.0 81.58 2.8883.963

Sample ID: 118333-009A-MS

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 133970

SeqNo: 2188066

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 73.2 34 1265.0 81.58264.490

Sample ID: 118333-009A-MSD

Batch ID: 73570 TestNo: EPA 6010B Analysis Date: 6/14/2011

Prep Date: 6/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 133970

SeqNo: 2188067

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 83.0 34 126 205.0 81.58 264.5 8.91289.150

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

21-Jun-11Date:Advanced Technology Laboratories

Project: KERN/TULARE BRIDGES, S9525-06-27
CLIENT: Geocon Consultants, Inc.

Lab Order: 118289
CASE NARRATIVE

Analytical Comments for Method 7420

Dilution was necessary for samples 118289-007A and 118289-015A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for sample 
117289-015AMSD; however, the analytical batch was validated by the Laboratory Control Sample 
(LCS).

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 118289

DF

Advanced Technology Laboratories Date: 6/21/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead
Project No: Matrix: Soil

Date Received 6/8/2011 10:04:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B1-0 6/6/2011 6/21/2011mg/L3.2 73710 1118289-001A 0.25

B4-0 6/6/2011 6/21/2011mg/L16 73710 2118289-007A 0.50

B5-0 6/6/2011 6/21/2011mg/L8.0 73710 1118289-009A 0.25

B6-1.5 6/6/2011 6/21/2011mg/L4.5 73710 1118289-012A 0.25

B7-0 6/6/2011 6/21/2011mg/L6.7 73710 1118289-013A 0.25

B8-0 6/6/2011 6/21/2011mg/L12 73710 2118289-015A 0.50

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 118289

DF

Advanced Technology Laboratories Date: 6/21/2011

Client Sample
ID Collected AnalyzedID

Analyte: Lead
Project No: Matrix: Soil

Date Received 6/8/2011 10:04:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B4-0 6/6/2011 6/21/2011mg/LND 73764 1118289-007A 0.25

B5-0 6/6/2011 6/21/2011mg/LND 73764 1118289-009A 0.25

B8-0 6/6/2011 6/21/2011mg/L0.33 73764 1118289-015A 0.25

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

21-Jun-11Date:Advanced Technology Laboratories

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_ST

Sample ID: MB-73710A

Batch ID: 73710 TestNo: WET/ EPA 74 Analysis Date: 6/21/2011

Prep Date: 6/18/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 134246

SeqNo: 2193994

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.25ND

Sample ID: LCS-73710

Batch ID: 73710 TestNo: WET/ EPA 74 Analysis Date: 6/21/2011

Prep Date: 6/18/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 134246

SeqNo: 2193995

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.25 05.111

Sample ID: 118289-015A-DUP

Batch ID: 73710 TestNo: WET/ EPA 74 Analysis Date: 6/21/2011

Prep Date: 6/18/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B8-0

RunNo: 134246

SeqNo: 2194002

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 12.12 4.6912.699

Sample ID: 118289-015A-MS

Batch ID: 73710 TestNo: WET/ EPA 74 Analysis Date: 6/21/2011

Prep Date: 6/18/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B8-0

RunNo: 134246

SeqNo: 2194003

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 116 80 1201.0 12.1217.906

Sample ID: 118289-015A-MSD

Batch ID: 73710 TestNo: WET/ EPA 74 Analysis Date: 6/21/2011

Prep Date: 6/18/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B8-0

RunNo: 134246

SeqNo: 2194004

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 120 80 120 20 S1.0 12.12 17.91 1.2218.125

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: MB-73764A

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 134244

SeqNo: 2193917

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: MB-73744A TCLP

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 134244

SeqNo: 2193918

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.25ND

Sample ID: LCS-73764

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 134244

SeqNo: 2193919

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 89.7 80 1200.25 00.897

Sample ID: 118309-094A-DUP

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 134244

SeqNo: 2193930

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.25 0 0ND

Sample ID: 118309-094A-MS

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 134244

SeqNo: 2193931

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.5 70 1300.25 02.462

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: KERN/TULARE BRIDGES, S9525-06-27

CLIENT: Geocon Consultants, Inc.
Work Order: 118289

ANALYTICAL QC SUMMARY REPORT
TestCode: 7420_TC

Sample ID: 118309-094A-MSD

Batch ID: 73764 TestNo: EPA 1311/ 74 Analysis Date: 6/21/2011

Prep Date: 6/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 134244

SeqNo: 2193932

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 99.5 70 130 200.25 0 2.462 1.042.488

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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 APPENDIX  B



Project No. S9525-06-27
June 30, 2011

SUMMARY OF STATISTICAL ANALYSIS
EA NO. 06-0H6400

KERN 178 AND 99 PEDESTRIAN OVERCROSSING
KERN COUNTY, CALIFORNIA

KER-178 POC (EB and Median)

Total Lead UCLs (mg/kg)

Sample Interval (feet)

0.0 to 0.5 
1.5 to 2.0

Excavation Depth Total Lead         
(mg/kg)

Soluble (WET) Lead *     
(mg/l)

Total Lead         
(mg/kg)

Soluble (WET) Lead *     
(mg/l)

0.0 to 0.5 foot 182.5 11.1 194.3 11.9
Underlying Soil (0.5 to 2.0 feet) 134.6 8.2 143.7 8.8

0.0 to 1.0 foot 182.5 11.1 194.3 11.9
Underlying Soil (1.0 to 2.0 feet) 110.6 6.7 118.4 7.2

0.0 to 1.5 feet 182.5 11.1 194.3 11.9
Underlying Soil (1.5 to 2.0 feet) 38.7 2.4 42.5 2.6

0.0 to 2.0 feet 146.6 8.9 156.4 9.5

Notes:
UCL = Upper Confidence Level
90% UCL applicable for waste classification and onsite reuse
95% UCL applicable for risk assessment and offsite disposal
mg/kg = milligrams per kilogram
mg/l = milligrams per liter
*  = Soluble (WET) lead concentrations were predicted using slope of the regression line,
         where y =  predicted soluble (WET) lead and  x =  total lead

Regression Line Slope:              0.0610

90% UCL

182.5

95% UCL

194.3

Excavation Scenarios

95% UCL90% UCL

38.7 42.5

x=y



DESCRIPTION OF DATA SET
Project Name: KERN 178 AND 99 PEDESTRIAN OVERCROSSING
Project No.: S9525-06-27
Sample Depth: 0.0 ft

KER-178 POC (EB and Median)

DATA SET STATISTICS
Number of Valid Observations 5
Number of Distinct Observations 4
Minimum                                          2.5
Maximum                                          210
Mean                                                 135.5
Median                                           180
Standard Deviation                            92.78
Variance                                           8608
Standard Error of Mean 41.49
Coefficient of Variation                  0.685
Skewness                                          -0.866
Mean of log data                              4.224
Standard Deviation of log data          1.898
                                                                         
  90% Non-parametric UCLs                   
Standard Bootstrap UCL                      182.5

  95% Non-parametric UCLs                   
Standard Bootstrap UCL                      194.3



DESCRIPTION OF DATA SET
Project Name: KERN 178 AND 99 PEDESTRIAN OVERCROSSING
Project No.: S9525-06-27
Sample Depth: 1.5 ft

KER-178 POC (EB and Median)

DATA SET STATISTICS
Number of Valid Observations 5
Number of Distinct Observations 5
Minimum                                          2.5
Maximum                                          73
Mean                                                 23.78
Median                                           16
Standard Deviation                            28.62
Variance                                           819.2
Standard Error of Mean 12.8
Coefficient of Variation                  1.204
Skewness                                          1.829
Mean of log data                              2.551
Standard Deviation of log data          1.303
                                                                         
  90% Non-parametric UCLs                   
Standard Bootstrap UCL                      38.7

  95% Non-parametric UCLs                   
Standard Bootstrap UCL                      42.5



KER-178 AND KER-99 PEDESTRIAN OVERCROSSING
S9525-06-27

KER-178 POC (EB and Median)

Sample ID Total Lead WET Lead
B1-0 54 3.2

B6-1.5 73 4.5
B7-0 75 6.7
B5-0 210 8.0
B8-0 180 12
B4-0 210 16

KER-178 AND KER-99 PEDESTRIAN OVERCROSSING
Total Lead vs WET Soluble Lead
KER-178 POC (EB and Median)

y = 0.061x
R2 = 0.6649
R = 0.8154
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MATERIALS INFORMATION 
8.  List of existing traffic management system elements 

 



 

 

 

 

 

 

 

 

LIST OF EXISTING TRAFFIC MANAGEMENT SYSTEM ELEMENTS  

 

 

 

 

Element County Route PostMile Location Direction Status 

TCS KER 99 49.166 NB OFF TO SHERWOOD  EXISTING 

TCS KER 99 49.308 SB ON FR SHERWOOD  EXISTING 

VDS KER 99 49.42 S OF SHERWOOD AVE OC(ET 110) SB EXISTING 

TCS KER 99 49.471 SB OFF TO SHERWOOD  EXISTING 

VDS KER 99 49.66 N OF KERN AVE OC (EA 06-0T330) NB EXISTING 

TCS KER 99 49.815 NB OFF TO PERKINS AVE  EXISTING 

TCS KER 99 49.949 SOUTH OF MC FARLAND, ELMO HIGHWAY NB/SB EXISTING 

VDS KER 99 49.95 S OF PERKINS AVE OC(ET 012) SB EXISTING 

TCS KER 99 50.123 NB ON FR PERKINS AVE  EXISTING 

TCS KER 99 50.288 SB ON FR ELMO HWY  EXISTING 

VDS KER 99 50.39 JSO ELMO OC(ET113) SB EXISTING 

TCS KER 99 50.4 SB OFF TO ELMO HIGHWAY  EXISTING 

 




