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“Provide a safe, sustainable, integrated and efficient transportation 
System to enhance California's economy and livability”. 

 

Per your request dated July 03, 2014, a Geotechnical Design Report (GDR) has been prepared 
for the proposed treatment BMP areas 57 and 58.  The proposed Treatment BMP for site 57 is a 
combination of Biofiltration Swale and Gross Solid Removal Devises. The proposed treatment 
BMP for site 58 is an Austin Vault Sand Filter. The purpose of these systems is to treat runoff 
water from adjacent tributary areas (I-5 freeway) prior to disposal to an approved drainage 
facility. A Site Vicinity Plan is shown in Figure-1. An “Exploration Plan” showing the 
exploration borings is attached in Appendix A. 
 
Since your initial request, the location of the Austin Vault has been relocated away from I-5, to a 
central location close to our boring A-14-003. The layout plans for the access maintenance road 
are unavailable at this time. 
 
1.0 SCOPE OF WORK 
 
The purpose of the subsurface exploration is to provide geotechnical recommendations for 
implementation of treatment BMP's for areas 57 and 58. The scope of work included the 
following: 
 
• Review of existing geotechnical reports of nearby structures. 
 
• Conduct a geotechnical investigation on August 5th and 6th 2014. This investigation 

included the drilling and sampling of three (3) soil borings, and laboratory testing of select 
soil samples collected during the investigation. 

 
• Analyze the collected data and prepare this Geotechnical Design Report (GDR). 
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2.0 INTRODUCTION 
 
The geotechnical investigation was executed based on preliminary plans provided by District-7, 
Design-C Branch. Initial proposed treatment BMP's included two (2) separate filtration systems 
located at north and south corners of the site. Subsequent conversations with the project Engineer 
indicated that the Austin Vault has been moved close to boring (A-14-003). No schematics of the 
proposed structures were provided at the time of the field investigation. The proposed filtration 
systems are described in Section 2.2. The site location is shown below on Figure-1. The revised 
filtration systems are shown in Appendix C. 
 

Figure 1 – Site Vicinity Map 

 
 

 Site Location 
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2.1 Site Description 
 
The project site (Areas 57 & 58) is roughly triangular in shape, and is located along the right 
hand shoulder of I-5 southbound. It is bound by the I-5/SR-2 interchange on the north, by Newell 
Street UC on the south and by SR-2 connector on the west. The Site has been roughly cleared. 
Dry brush, few trees and highway debris covered the site at the time of our investigation. The 
site slopes to the south west at an approximate 10% slope from the western edges of I-5 towards 
the SR-2 connector. A site vicinity map is shown in Figure 1. 
 
2.2       Project Description 
 
Site 57: Has a "Biofiltration Swale and Gross Solid Removal Devise combination". The swale 
length is approximately 345 feet long. The "GSRD" is 24.5 feet long by 11.5 feet wide and is 
three (3) feet deep. Based on our conversations with the Project Engineer, the proposed GSRD 
unit may be eliminated. The GSRD is shown to be located at the northwestern most down-
gradient end of the swale. This system is along the SR-2 interchange to I-5 southbound, and is 
located at the southeastern most corner of the site. (See Appendix C) 
 
Site 58: Has an "Austin Vault Sand Filter". Per Initial layout plans, the dimensions of the vault 
as reported are 124 feet long by 24 feet wide, and per the project engineer is 14 feet deep. This 
system has been relocated to a central location, within the immediate vicinity of boring A-14-
003. (See Appendix C) 
 
Construction of an access road for heavy equipment to maintain the above-mentioned structures 
will be also required. The location of this access road is not known at this time. 
 
3.0  GEOTECHNICAL INVESTIGATION 
 
The exploration program conducted for the project consisted of drilling and sampling of three (3) 
soil borings within close vicinity of the proposed/ potential underground structures. The Soil 
Boring investigation was conducted August 5th and 6th, 2014. For exploration locations refer to 
Appendix-A. The field logs were submitted to our Engineering Graphics Unit to produce the Log 
of Test Borings (LOTB)’s. The LOTB's will be transmitted to your office when complete. 
 
The borings were drilled at locations of the initial proposed structures and the final expected 
location (Refer to Appendix A). A-14-001 which was drilled to 32.5 feet below the surface 
(BGS), is within the proposed site for the GSRD. A-14-002 drilled to 31.5 feet BGS is within the 
initial Austin Vault location. A-14-003 was drilled to 52.5 feet BGS is within the final Austin 
Vault location. 
  
A Caltrans-operated Mobile rig CME-85 was utilized to drill the soil borings. The rig was 
outfitted with hollow stem auger drilling equipment. The diameter of the hollow stem auger 
borings is approximately 6 inches. The drive samples were taken at 5 foot intervals within the 
borings. The SPTs were performed in accordance with ASTM D 1586-92. These samples were 
driven using a 140-pound hammer falling freely for 30 inches for a total penetration of 18 inches.  
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The cuttings from the drilling operation were drummed and hauled off site. The borings were 
subsequently backfilled with a cement slurry grout in accordance to the California Well 
Standards (Bulletin 74-90), under permit # 893431. This permit was obtained by Fugro 
Consultants from the County of Los Angeles, Department of Environmental Health. The drilling 
operation as well as the boring abandonment was observed and inspected by a representative of 
Fugro Consultants. Copies of the field logs were submitted to the consultant per the permit 
requirements.  
 
A summary of the exploratory borings is summarized in Table 2. Surface elevations, stations, 
and offsets of the Borings conducted during the investigation were provided by District 07 
Surveys branch and are shown in Table 2.  
 

Table 2 – Summary of Borings 
 

Boring No. Date Drilled Station Offset (left) 
 (ft) 

Surface Elevation1 
(ft) 

Total depth2 

(feet) 
A-11-001 08/06/2014 1178+80.82 179.45 375.12 31.5 
A-11-002 08/05/2014 1182+04.29 80.41 383.42 32.5 

A-11-003 08/05/2014 1179+99.64 141.17 378.52 52.5 
Notes: 
1. Relative to Mean Sea Level. 
2.  Below Existing Ground Elevation. 
 
 
 
4.0 GEOLOGIC CONSIDERATIONS 
 
4.1 Regional Geology 
 
The northern portion of the Los Angeles River Drainage is within the Transverse Ranges 
Province which is characterized by east-west trending mountains and valleys. This project is 
bounded on the south by the Santa Monica Mountains and the Elysian Hills, and on the north by 
the San Gabriel Mountains, The Verdugo Mountains and the San Rafael Hills.  East-west 
trending faults associated with this area include the Elysian Park Thrust, Puente Hills Thrust, 
Hollywood/Raymond faults.  
 
4.2 Site Geology 
 
The site is located between the SR 2 to Interstate 5 southbound connector ramp which is at grade 
and the slip-ramp from the SB I-5 to Stadium Way/SB Interstate 5 which is in fill. There are two 
BMP’s a Biofiltration Swale and Gross Solid Removal Devise combination and an AVSF with an 
access road proposed at this location. Three borings were conducted A-14-001 and A-14-002 and 
A-14-003. Medium dense clayey sand, silty sand and sandy silt was encountered in all borings 
from the surface at approximate elevation 375-383 feet to approximate elevation 365 feet. From 
elevation 365 to elevation 330 medium dense to very dense sand, sand with silt and sand with silt 
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and gravel was encountered. In the deepest boring A-14-003 dense gravel with silt and sand was 
encountered below elevation 330. Groundwater was not encountered in any of borings during the 
investigation.  The closest mapped fault to the site is the Hollywood fault that has been mapped 
1.63 miles west of the site. 
 
4.3 Groundwater 
 
Groundwater within the Los Angeles River basin is highly variable. In some areas the 
groundwater is very deep but in other areas the groundwater is near the surface and could be 
groundwater or perched water. Groundwater was not encountered in the borings for this project 
to the depth explored (approximately 50 feet or elevation 326 feet). Seasonal or localized 
groundwater may be higher during and after heavy rainfall seasons which may lead to a 
condition of shallow groundwater. When this occurs during or prior to construction of the project 
then precautions may need to be taken for dewatering of excavations at the BMP locations. 
 
Groundwater was encountered in July 2013 for Project 07-259021 in a boring A-13-013 near the 
southbound on-ramp to the 2 freeway at Riverside Drive at elevation 344.0 feet approximately 
25.0 feet below the ground surface. This site is located approximately 1300 feet north of the 
current project location.  
 
We reviewed investigation reports for the I-5/SR-2 interchange (53-0527 R/L) as well as Newell 
St. UC (53-0162). These structures are located immediately to the north and the south of the site 
respectively. Both reports indicated that "No groundwater was encountered above elevation 320 
during the investigations". Per the provided topographic map the lowest site elevation is about 
370 feet, at the proposed structures. 
 
4.4 Seismicity 
 
The seismicity in the area of the project is based on many different faults located in the Los 
Angeles area. The underground structures are based on Standard Plans and do not require input 
from Headquarters Structure Design. Therefore, no analysis has been performed to develop and 
recommend ground motion parameters for the seismic design of these structures. The 
underground structures locations are basically four walls with the bottom constructed of 
reinforced concrete and partially filled with sand. The Austin Vault as described is not 
considered to be a critical structure that may be impacted by earthquakes. The main issue in an 
earthquake is ground shaking and deformation of the soils from settlement and ground rupture. If 
these underground structures are subjected to earthquakes they may expect to be damaged 
primarily by heavy ground shaking which could be expected to produce damage in the form of 
settlement and possibly broken connections to the hydraulic lines into or out of the structures.  
 
4.5 Corrosion 
 
A bulk sample was collected from boring A-14-001, from the top 30 feet. Tests for sulfate and 
chloride content are not performed unless the minimum resistivity test value is below 1000. The 
results as summarized in Table-1 show that soils at the subject site have a low corrosion 
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potential. Based on laboratory test results, corrosion-resistant design practices and materials are 
not warranted at this time. 
 

Table 1 – Corrosion Test Results 
  

Boring 
Depth 

Interval 
(ft) 

Minimum Resistivity 
(Ohm-cm) pH Chloride Content 

(ppm) 
Sulfate Content 

(ppm) 

A-11-01 0-31.5 1725 7.96 N/A N/A 
 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate 
concentration is greater than or equal to 2000 ppm, or the pH is 5.5 or less. A minimum Resistivity 
value of less than 1000 (Ohm-cm) indicates the presence of high quantities of soluble salts and a 
higher propensity for corrosion. 

 
 
 

5.0 GEOTECHNICAL CONSIDERATIONS 
 
 
5.1 SUBSURFACE CONDITIONS 
 
The site in underlain by two (2) broadly described layers. The upper 14-19 feet consist of clayey 
Sands (SC), silty Sands (SM) and Silts (ML). The soil in this upper layer is in a medium 
dense/stiff to very stiff condition with blow counts between 13 and 22. Isolated SPT blow counts 
of 1 and 6 were encountered at a depth of six (6) feet BGS. Mechanical Analysis results 
indicated fines content between 33 and 54% within this upper layer. 
 
The upper layer is underlain predominantly by sands with low fines content and some gravels, 
such as; well graded sands with silt (SW-SM), poorly graded sand with silt (SP-SM), Poorly 
graded sands (SP) and poorly graded sands with silt and sand (GP-GM). The blow counts varied 
between 12 and refusal. The fines content of this stratum varied between 5 and 11%, these soils 
are highly prone to caving. 
 
Gravels were encountered generally at the interface between the two layers. 
 
5.2 LABORATORY TESTING  
 
Laboratory testing was performed on SPT and bulk samples obtained from the borings. 
Laboratory testing included a Maximum Density Curve, Mechanical Analysis, Plasticity Index 
and Corrosivity. Soil samples were transported to Caltrans Southern Region laboratory in 
Fontana for testing. Testing was performed in accordance with California Test Methods and/or 
ASTM procedures (see Table 3 below). Laboratory tests results are presented in Appendix B.  
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Table 3 – Laboratory Test Methods 
 

Test Standard 
Mechanical Analysis of Soils CTM 203 
Plasticity Index of Soils CTM 204 
Corrosion – Resistivity, pH CTM 643 
Maximum Density Curve ASTM-1557 

 
 
6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
6.1 Proposed Treatment BMP, Site "Area 57". 
 
The proposed Treatment BMP for this area is a Biofiltration Swale and Gross Solid Removal 
Devise combination. No plans were available at the preparation time of this report. However, 
based on typical details, this system may include the following: 
 
1- A trapezoidal earth vegetated channel, in which the contaminants are absorbed. 
2-  A concrete inlet structure "Header" with an inlet pipe and side walls, in which the flow 

enters the system. 
3- A Concrete out flow structure/channel collects the "treated" flow and disposes it to an 

approved drainage system. 
 
From a geotechnical point of view, the above-mentioned concrete structures do not support 
significant loads. However, it is required that soils beneath these structures must be competent. 
Prior to the placement of any forms or reinforcement, the exposed bottoms of both structures 
should be inspected and approved by the field engineer. The soils must be free of buried rubble 
or artificial fill. All undocumented fill must be removed to expose native firm soils. In order to 
place these footings on a uniform base, confirm a competent bottom and reduce settlements, we 
recommend the scarification and recompaction of the top one (1) foot below the bottom of the 
footings then compact the bottom to 90% relative compaction. The scarification and 
recompaction should extend laterally one (1) foot beyond the exterior footing foot-print. 
 
  
6.2 Proposed treatment BMP Area 58. 
 
The proposed treatment BMP at this location is an Austin Vault with general dimensions of 124 
feet long by 24 feet wide and is 14 feet deep. No plans were available at the preparation time of 
this report. However, based on typical details, this vault consists for four (4) reinforced concrete 
walls and Mat foundation-type bottom. The vault is partially filled with a sand filter medium, 
and is an open structure. 
 
As per the legend sheet of the "Water Pollution Control Details", for the Austin Vault Sand 
Filters, the upper one foot beneath the vault bottom must be compacted to 95% relative 
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compaction. The compaction should extend laterally one (1) foot beyond the exterior footing 
foot-print. 
 
Prior to poring the Mat foundation, the bottom of the exposed excavation must be inspected and 
approved by the Resident Engineer. Any visual evidence of undocumented fill, buried rubble and 
construction debris must be removed/replaced, to expose native competent soil.  All 
soft/pumping areas must be stabilized prior to backfill. The backfill beneath the footings (Mat 
foundation) must be compacted to 95 % relative compaction, prior to the placement of any forms 
or steel reinforcement. Even though native on-site soils may be reused, the quality of backfill 
should be in general accordance to Structural backfill as specified in Section 19-3.02B. 
 
Should special foundation design be required, LRFD loads must be provided. 

 
6.3 Access Roads 
 
In your request it states, "Construction of an access road for heavy equipment is proposed to 
maintain the Austin Vault Sand Filter". No plans are available at this time. Depending on the 
layout of the associated access road, some grading may be required in form of cuts/fills. Listed 
below are earth work recommendations, including earth-retaining structure options: 
 

• In order to avoid/minimize unnecessary cuts/fills, the most economical method would be 
to construct the access roads at elevations at or close to existing grades. This is basically 
governed by the geometry of the road layout, as well as the type and size of the 
maintenance vehicle. We recommend that Maintenance be consulted prior to design and 
construction of this road. 
 

• If cuts/ fills will be needed for the construction of the road, we recommend a 2:1 sloping 
design for all cuts/fill, with a vegetated ground cover to control erosion. Depending on 
the access road location, this 2:1 design may conflict with nearby roadways. We therefore 
recommend that the underground structures and associated roads be kept close to the 
middle of the site, to provide ample space for side sloping. 

 

• Should earth retaining structures be required, the following wall types may be 
considered: 

 
1- Type-1 Standard wall on spread footings: Limited removal/recompaction on the 
order of 1-3 feet beneath the footing might be required, to provide for a uniform bearing 
surface and stabilize/deal with soft or unsuitable soils. The recompacted soils should 
extend laterally a distance equal to the removal depth beneath the footing. This lateral 
removal distance should extend beyond the exterior footing footprint. 
 
2- Solider Pile wall/wood lagging: This is a top-down construction-type wall and may 
be constructed at areas of limited right of way. This wall may retain soils up to 15 feet in 
height, without tie backs. Even though construction is relatively simple, it is a special 
design wall that may require Structure Design involvement. 
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Should retaining walls be required, please provide us with the proposed locations, height and 
bottom of footing elevations of these walls. Copies of the final plans should be submitted for our 
review, in order to finalize our recommendations. 
 
6.4 Lateral Active/Passive Earth Pressures 
 
For preliminary lateral earth pressures for retaining structures, the following parameters may be 
used for preliminary design: 
 

• ø  = 32o (Angle on internal friction) 
• Ka = 0.3  (Active earth pressure coefficient) 
• Kp = 3.0  (Passive earth pressure coefficient) 
• γ   = 125 PCF (Density of in situ soil) 

 
A rectangular earth pressure diagram may be used for temporary bracing for flexible walls. The 
estimated lateral pressure may be calculated according to the following formula: 
 
σh = 0.65 Ka γ H  . Where H is the height of the wall. 
 
The proposed soil retaining method and shoring design is the contractor's responsibility. All 
calculations must be transmitted to the RE for his/her review and approval, prior to construction. 

 
6.5 Bearing Capacity 
 
Given the site subsurface soils as described in the LOTB, Standard plans Specifications and the 
requirements set forth in the report, the subsurface soils within this site should provide adequate 
bearing capacity to support the proposed structures as described herein. 
 
 
6.6 Settlement   
 
In order to reduce settlements, The Inlet/ outlet structures described in Sections (6.1/6.2) and 
connections associated with the Austin Vault must be designed in such a manner to prevent 
water leakage to the subsurface soils beneath the above-mentioned structures. The proposed 
systems must be frequently inspected by the staff maintaining these structures, especially at 
periods during/ after heavy rains. Any identified leakage must be immediately repaired to avoid 
excessive settlements. 
 
 
6.7 Liquefaction 
 
Liquefaction is a phenomenon in which loose, saturated, fine-grained, granular soils behave like 
a liquid while being subjected to high-intensity ground shaking. Liquefaction occurs when 
shallow groundwater, low-density, sandy soils, and high-intensity ground motion exist at a site. 
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Saturated, loose to medium dense, near-surface, cohesionless soils exhibit the highest 
liquefaction potential, while dense, cohesionless soils and cohesive soils exhibit low to negligible 
liquefaction potential. 
 
Given the provided information in Section 4.3, a high groundwater elevation 344 feet for the site 
is assumed. Based on the above information, a 6-foot potentially liquefiable layer was 
encountered within boring A-14-003 at an approximate depth of 34.5 feet below the adjacent 
ground surface. 
 
Mentioned in Section 4.4, since the proposed underground structures are based on Standard 
Plans, no seismic information is presented in this Draft report. However, should this project 
require input from Head Quarters Structure Design, a liquefaction analysis will be performed and 
subsequently presented at that time. 
 
7.0 CONSTRUCTION CONSIDERATIONS 
 
All grading procedures must be in accordance to chapter 19 “Earthwork” of the Caltrans 2010 
Standard Specifications. Science the proposed structures are "Standard Structures", construction 
must be carried out in accordance to the approved plans, and recommendations set forth in this 
report. 
 
The exposed surfaces beneath the proposed structures, including access roads must be firm and 
free of undocumented fills. All soft/pumping areas must be over excavated to native competent 
firm surface. 
 
All excavations must comply with OSHA requirements. Excavations deeper than five (5) feet 
must be sloped at a 2:1 (H: V). If the slope cannot be maintained, temporary shoring is required. 
The proposed retaining method is the contractor’s responsibility. All calculations must be 
submitted to the RE for review and approval prior to construction. 
 
No excavation should extend into a 2:1 slope zone beginning at the edge of the shoulder, and 
extending to the bottom of the excavation. Depending on the final locations of the underground 
structures, side sloping for the excavations might infringe into the above mentioned zone. If the 
sloping infringes on that zone, shoring will be required.  
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If you have any questions, please contact Nadeem Srour at (909) 383-4578 or Ted Liu at (213) 
620-2136.   
 
Prepared by:      Reviewed by:   
 
 
 
 
 
 
 
 
 
 
 
 
Christopher R. Harris, C.E.G.    Chi-Tseng Ted Liu, Ph.D., P.E., G.E. 
Engineering Geologist    Senior Transportation Engineer 
Office of Geotechnical Design South 1  Office of Geotechnical Design South 1 
Branch C      Branch C 

 
 
Nadeem Srour, P.E., G.E. 
Transportation Engineer 
Office of Geotechnical Design South 1 
Branch C 
 
 
CC List 

1. Ravi B Ghate: District-7, Program & Project Management 
2. Kristen Stahl: District-7, Materials Engineer 
 
 

Attachments: 
 
Appendix A:  Exploration Plan. 
Appendix B:  Laboratory Test Results. 
Appendix C: Proposed TMDL Locations 



 

 

Appendix A:  
 

Exploration Plan 
  





 

 

Appendix B:  
 

Lab. Testing Results 
  





























 

 

Appendix C: 
Proposed TMDL Locations 
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Mag Nail in AC shoulder backing at begining of 

S/B LA-5 Stadium Way offramp. The Point is 102’

N/O electrolier #22401 & 5.5’ W/O eldge roll gutter

N 1859067.87 E 6486423.36, US. feet NAD (1991.95)

NAVD 88, 01/08/2014

Elev 384.06

- olive gray; trace fine GRAVEL.

- light gray.

- GRAVELLY layer 12-15".

Poorly-graded SAND with SILT (SP-SM); medium dense; dark gray; moist; fine SAND.

- medium dense.

-trace fine GRAVEL.

Poorly-graded GRAVEL with SILT and SAND (GP-GM); dense; dark gray; moist; medium SAND.

SANDY SILT (ML); very stiff; light brown; dry; fine SAND; trace fine GRAVEL.

SILTY SAND (SM); loose; light brown; dry; fine SAND.

- loose.

-Very dense.

Sta 1181+51.21’, 68.13’ Lt

Well-graded SAND with SILT (SW-SM); medium dense; olive gray; dry.
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Nadeem Scrour
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SANDY SILT (ML); medium stiff; light brown; dry; fine SAND; some rootlets.

- very stiff.

SILT (ML); stiff; light gray; moist; PP=1-1.2 tsf.

Poorly-graded SAND (SP); medium dense; light gray; moist; fine SAND.

SILTY SAND (SM); dense; yellowish brown; moist; fine SAND; 8% fine GRAVEL.

Poorly-graded SAND with SILT and GRAVEL (SP-SM); very dense; light gray; fine to medium SAND; 1"-1.5" GRAVEL.

SILTY SAND (SM); medium dense; light brown; dry; fine to medium SAND.

M. Islam\ N. Srour
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