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Dr. Ayubur Rahman 
State of 
Department of Transportation 
District 7, 1 2 ~ ~  Floor, MS-16 
Office of Environmental Engineering and Corridor Studies 
100 South Main Street 
Los Angeles, California 900 12 

Subject: Site Investigation 
Private Property - 16 19 Cosmic Way 
APN 5627-008-013, Parcel #77407 
1-5 Western Avenue Interchange 
07-LA-5; KP 44.3145.3 
Glendale, California 
Task Order No. 14 
EANo. 1786A1 
Contract No. 07A2211 

Dear Mr. Rahman: 

Ninyo & Moore has prepared this report to document the procedures and results for soil sam- 

pling conducted at 161 9 Cosmic Way, in Glendale, California. Fieldwork was conducted by 

Ninyo & Moore on January 9, 2009 in accordance with the State of California, Department of 

Transportation CDepartment) Contract No. 07A2211, Task Order No.' 14. .A description of field 

procedures and results, figures, tables, and appendices are attached. 

Based on the results of this assessment the following conclusions have been made: 

Insignificant concentrations of volatile organic compounds (VOCs) and metals were de- 
tected in the soil samples collected at the site. Based on the analytical data, soil generated 
during construction activities at the site would not be classified as a hazardous waste. Exca- 
vated soil can be disposed of at a Class I11 disposal facility upon acceptance from the 
selected facility. 

Because no chlorinated solvents were detected in soil samples at the site, it is unlikely the 
site has contributed to groundwater contamination in the San Fernando Groundwater basin. 
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Concentrations of organochlorine pesticides (OCPs), chlorinated herbicides, and polychlori- 
nated biphenyls (PCBs) were not detected in the soil samples collected at the site. 

Based on the preceding conclusion, significant concentrations of the analytes tested are not 
present in soil at the site in areas proposed for construction, additional environmental as- 
sessment is not warranted. 

Based on the results of this assessment, Ninyo & Moore recommends the following: 

Ninyo & Moore recommends that the results of this SI be used in the development of a 
health and safety plan (HSP) for the proposed construction. Although the chemical constitu- 
ents detected in soil are present in insignificant concentrations, preparation of a HSP is still 
required by federal and state laws for sites where such chemical constituents are present in 
the subsurface. 

We appreciate the opportunity to provide service on this project. 

Sincerely, 
NINYO & MOORE 

Staff ~nvironrnental Geologist 

Distribution: (7) Addressee (6 hard copies and 1 CD) 
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1. INTRODUCTION 

In accordance with the State of California, Department of Transportation (Department) Contract 

No. 07A2211, Task Order No. 14, Ninyo & Moore has performed a site assessment (SI) at 1619 

Cosmic Way in Glendale, California (site; Figure I). This report is based on conditions at the site 

at the time of the sampling activities and provides documentation of our findings and recornmen- 

dations. 

1.1. . Project Location 

The California Department of Transportation (Department) is currently preparing the Plans, 

Specifications, and Estimates (PS&E) to construct northbound off- and on-ramp at Western 

Avenue. As part of the planned construction, the Department will acquire the private prop- 

erty (or a portion thereof) at 161 9 Cosmic Way. The site location is shown on Figure 1. 

1.2. Proposed Project 

A northbound off- and on-ramp will be constructed. In order to do so, construction activities 

will occur on the private property which the department is planning to acquire. In support of 

the project,   in yo & Moore has conducted a site investigation (SI) at the aforementioned 

private property (site). 

1.3. Site Description 

The site is currently developed as a detached structure and associated parking area at 1619 

Cosmic Way, Glendale, California (Figure 2). 

2. ENVIRONMENTAL SETTING 

2.1. Geology/Hydrogeology 

The site is generally flat. Based on the review of the United States Geological Survey 

(USGS) USGS 7.5-Minute Series Burbank, California, Topographic Quadrangle Map, dated 
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1966 and photorevised 1972, the site has an approximate elevation of approximately 485 

feet above mean sea level (MSL). 

The site is located on the eastern side of the San Fernando Valley, an east-west trending 

structural trough north of the Santa Monica Mountains and south of the Verango Mountains. 

The valley contains several thousand feet of sediments, which entered the valley as it sub- 

sided during uplift of surrounding mountains. The site vicinity is underlain by Quaternary 

alluvial fan deposits consisting primarily of loose to moderately dense sand and silty sand 

with minor clay. 

No natural surface water bodies, including ponds, streams, or other bodies of water, are pre- 

sent on the site. The Los Angeles River is located approximately 0.5-mile south of the site. 

Based on information available on the EPA web site, groundwater is expected to flow in a 

southeasterly direction toward the Los Angeles River. However, groundwater flow condi- 

tions are variable due to 'groundwater pmping associated with groundwater cleanup 

activities. 

According to the Los Angeles Department of Public Works (LADPW), Hydrologic Records 

Division, the nearest well in the vicinity of the site is designated Well No. 3903A located 

approximately 500 feet north of the site along Western Avenue. On October 25, 2001, 

groundwater was measured at approximately 60 feet below ground surface (bgs). According 

to the Gregg Drilling website at "greggdrilling.com," groundwater was encountered at the 

intersection of Flower Street and Western Avenue in March 1998 at approximately 48 feet 

bgs. 

3. BACKGROUND 

Based on a Workplan prepared by Ninyo & Moore on November 27,2002, and according to TO 

14 provided by the Department, the site is occupied by one structure. The site has been used for 

agricultural, residential, commercial, and light industrial purposes. According to the Workplan, 

propane is the only hazardous material used on the site. The Workplan states that the site is 
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within the San Fernando Groundwater basin. The San Fernando Groundwater basin contains re- 

gional groundwater contamination plumes contaminated with trichloroethylene (TCE), 

tetrachloroethylene (PCE), and/or carbon tetrachloride (CTC). The SI was performed to evaluate 

potential hazardous waste conditions at the site. 

4. OBJECTIVES 

The objective of the SI scope of services is to evaluate the gross and significant concentrations of 

chemicals possibly present in soil beneath the site resulting from past uses of the site. Due to the 

historical uses of the site and the lack of specific information regarding chemical and waste stor- 

age areas at the site, locations were screened for hazardous waste contaminants of concern in soil 

including: organochlorine pesticides (OCPs), title 22 metals, volatile organic compounds 

(VOCs), chlorinated herbicides, and polychlorinated biphenyls (PCBs). 

5. SCOPE OF WORK 

The following scope of work was performed in accordance with the TO. 

5.1. Site-Specific HSP 

Ninyo & Moore prepared and provided a site-specific Health and Safety Plan (HSP), under 

separate cover, based on the scope of work and potential hazards observed during site recon- 

naissance. The HSP covered the field activities conducted by Ninyo & Moore personnel and 

was approved by a California Certified Industrial Hygienist (CIH). 

The HSP was prepared in accordance with applicable local, state, and federal regulations. 

The HSP .included health and safety requirements related to the proposed scope of the pro- 

ject and planned fieldwork activities. 
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5.2. Site Investigation 

5.2.1. Site Reconnaissance 

Ninyo & Moore and the Department visited the site on January 6, 2009. Three sample 

locations were masked with white spray paint at the approximate locations shown on 

Figure 2. 

5.2.2. Underground Service Alert (USA) 

Ninyo & Moore obtained an inquiry identification number fiom USA at least 48 hours 

prior to start of work at the site. This number was obtained for the proposed SI borings. 

5.2.3. Geophysical Survey 

Each of the proposed boring locations on the site was evaluated by a geophysical sub- 

contractor in order to locate utilities or other structures which might interfere with 

sampling. 

5.2.4. Soil Sampling 

Three direct push borings were advanced and sampled on the site at the approximate lo- 

cations shown on Figure 2. Four samples were collected fiom each boring at surface, 2 

feet, 5 feet, and 10 feet below ground surface (bgs). 

5.2.5. Sampling Procedures - Soil 

Soil borings were situated based on the site reconnaissance, surface markings, and geo- 

physical survey and were collected using a hydraulic push rig. Excess soil not collected 

as a sample was placed in a Department of Transportation (DOT) approved container 

and stored on the Department right of way (RIW) pending removal. Please refer to Ap- 

pendix A for specific procedures. 

Sample containers were labeled with boring number, unique Department ID number, 

and sample depth. Sampling information, time, date of sample collection, sample matrix 

type, turn-around-time, container type, requested analysis, and other information was 
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recorded on the chain-of-custody. Soil samples were stored in an ice chest for transport 

to an Environmental Laboratory Accreditation Program (ELAP) certified laboratory 

within 24 hours of collection. 

5.2.6. Decontamination 

Clean and decontaminated sampling equipment was used for each borehole location. 

Sampling equipment was decontaminated between boreholes to prevent introduction of 

foreign materials and cross contamination. Specific decontamination procedures are de- 

scribed in Appendix A. 

Decontamination water generated from the soil survey on the private properties was 

placed in a DOT approved drum and stored at Department maintenance yard. Disposal 

of decontamination water is pending and a disposal manifest will be provided in the fi- 

nal report. 

5.2.7. Investigative Derived Wastes (IDW) 

Discarded equipment/items, such as gloves and pails, were disposed of accordingly. 

IDW is not considered hazardous and can be disposed of at a permitted disposal facility. 

Discarded equipment that is to be disposed of,'which can still be re-used, was rendered 

inoperable prior to its disposal in the refuse facility at the direction of the Department. 

5.3. GPS Data Collection 

Borings were located and marked in the field using the Departments GPS NAD83 datum. 

Investigative data for each boring, sample, and test performed were entered into an elec- 

tronic Microsoft Access 2000 database file. Borings were identified by a unique 

identification number system. Analytic data for each boring is included in the database file 

(Appendix D). 
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5.4. Laboratory Analysis 

Soil samples were analyzed for VOCs by EPA Method 8260Bl5035, PCBs by EPA Method 

8082, OCPs by EPA Method 3550Bl808 1 A, chlorinated herbicides by EPA Method 8 15 1 A, 

and Title 22 metals by EPA Method 60 10B. 

The laboratory limit on the analysis is reported as Method Detection ~ i m i t  (MDL) and Prac- 

tical Quantitation Limit (PQL). Soil samples were analyzed by Advanced Technology 

Laboratories (ATL), a state-certified laboratory in Signal Hill, California. 

5.5. Quality Control and Quality Assurance (QNQC) 

5.5.1. Field QAIQC 

Field procedures, including decontamination of field sampling equipment, described in 

Appendix A, were utilized to ensure quality of samples during field sampling. Duplicate 

samples were collected. The number of duplicate samples to be collected was approxi- 

mately 10 percent of the total number of samples collected from the site. Duplicate 

samples were collected, numbered, and packaged in the same manner as other samples. 

Rinsate blank (equipment blank) samples were collected at a rate of one per day and 

consisted of distilled water poured through decontaminated sampling equipment. One 

trip blank was included. 

5.5.2. Laboratory QNQC 

ATL analyzed samples in accordance with the requirements of their in-house QAJQC 

program (a copy of which will be provided to the Department upon request) and the re- 

quirements of contract 07A22 1 1. 

6. ANALYTICAL RESULTS 

6.1. Chemical Results for Soil Samples 

Results of the chemical analyses of soil samples are summarized in Table 1, Table 2, and Ta- 

ble 3. Analytical results are also presented in the attached Access database file 
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(Appendix D). A copy of the laboratory reports is included in Appendix C. Boring logs are 

included in Appendix B. Chemical results for the soil samples collected during the current 

assessment are summarized as follows: 

Toluene was detected in soil sample 1027-204-0 at 12 micrograms per kilogram 
(pglkg). Other VOCs were not detected in any other soil samples. The concentration of 
toluene detected is below the United States Environmental Protection Agency (USEPA) 
preliminary remediation goals for industrial properties (PRGi) (toluene - 520,000 
c~glkg). 

No samples exceeded 10 times the State of California Soluble Threshold Limit Concen- 
tration (STLC) for metals or the State of California Total Threshold Limit Concentration 

OCP concentrations were not detected in the soil samples collected at the site. 

PCB concentrations were not detected in the soil samples collected at the site. 

Chlorinated herbicide concentrations were not detected in the soil samples collected at 
the site. 

7. CONCLUSIONS 

Based on the results of the assessments conducted to date, the following conclusions have been 

made: 

Insignificant concentrations of VOCs and metals were detected in the soil samples collected 
at the site. Based on the analytical data, soil generated during construction activities at the 
site would not be classified as a hazardous waste. Excavated soil can be disposed of at a 
Class 111 disposal facility upon acceptance from the selected facility. 

Because no chlorinated solvents were detected in soil samples at the site, it is unlikely the 
site has contributed to groundwater contamination in the San Fernando Groundwater basin. 

Concentrations of OCPs, chlorinated herbicides, and PCBs were not detected in the soil 
samples collected at the site. 

Based on the preceding conclusion, significant concentrations of the analytes tested are not 
present in soil at the site in areas proposed for construction, additional environmental as- 
sessment is not warranted. 
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8. RECOMMENDATIONS 

The following recommendations are based on the findings of this assessment. 

Ninyo & Moore recommends that the results of this SI be used in the development of a 
health and safety plan (HSP) for the proposed construction. Although the chemical constitu- 
ents detected in soil are present in insignificant concentrations, preparation of a HSP is still 
required by federal and state laws for sites where such chemical constituents are present in 
the subsurface. 

9. LIMITATIONS 

The services outlined in this report have been conducted in a manner generally consistent with 

current regulatory guidelines. No warranty, expressed or implied, is made regarding the profes- 

sional opinions presented in this report. Ninyo & Moore's opinions are based on an analysis of 

observed conditions and on information obtained fiom third parties. It is likely that variations in 

soil conditions may exist which were beyond the scope of work. 

The samples collected and chemically analyzed and the observations made are believed to be 

representative of the general area evaluated; however, conditions can vary significantly between 

sampling locations. The interpretations and opinions contained in this report are based on the re- 

sults of laboratory tests and analyses intended to detect the presence and measure the 

concentration of certain chemical or physical constituents in samples collected from the site. The 

analyses have been conducted by an independent laboratory, which is accredited by the United 

States EPA andlor certified by the State of California to conduct such analyses. Ninyo & Moore 

has no involvement in, or control over, such analyses and has no means of confirming the accu- 

racy of laboratory results. Ninyo & Moore, therefore, disclaims any responsibility for inaccuracy 

in such laboratory results. 
1 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires any additional information, or has questions regarding 

content, interpretations presented, or completeness of this document. Opinions and judgments 

expressed herein, which are based on our understanding and interpretation of current regulatory 

standards, should not be construed as legal opinions. 
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TABLE 1 - CHEMICAL RESULTS FOR SOIL SAMPLES - VOCS 

Sample 
No. 

1027-203-0 
1027-203-2 
1027-203-5 
1027-203- 10 
1027-204-0 
1027-204-2 
1027-204-5 
1027-204- 10 
1027-205-0 
1027-205-2 

1027-205-2D 
1027-205-5 

1027-205- 10 
1027-205- 1 OD 

Date 

1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 

Depth 
(feet) 

0 
2 
5 
10 
0 
2 
5 
10 
0 
2 
2 
5 
10 
10 

US EPA Method 8260B pg/l 

US EPA Method 8260B 

1027-TB I -- I 1/9/2009 
1027-EB -- 1 1/9/2009 

PRG-Industrial 

PCE 
( &kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Notes: 
US EPA - United States Environmental Protection Agency 
pglkg - microgram per kilogram 
PCE - tetrachloroethene 
TCE - trichloroethene 
VOCs - Volatile Organic Compounds 
ND - not detected - see laboratory report additional details 
Individual detection limits presented in the laboratory report in Appendix C. 
TB - trip blank 
EB - equipinent blank 
NA - not applicable 
PRG-Industrial - Preliminary Remediation Goals for Industrial Properties 

ND 
ND 

1,300 

TCE 

(pglkg) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Other VOCs 
(yglkg) 

ND 
ND 
ND 
ND 

Toluene 12 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
110 

ND 
ND 

Toluene 520,000 
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TABLE 2 - CHEMICAL RESULTS FOR SOIL SAMPLES - Polychlorinated Biphenyls, 
Organochlorine Pesticides, and Chlorinated Herbicides 

Sample 

1027-203-0 
1027-203-2 
1027-203-5 
1027-203-10 
1027-204-0 
1027-204-2 
1027-204-5 
1027-204- 10 
1027-205-0 
1027-205-2 

1027-205-2D 
1027-205-5 
1027-205-1 0 

1027-205- 1 OD 

Depth 
(feet 

0 
2 
5 
10 
0 
2 
5 
10 
0 
2 
2 
5 
10 
10 

Sample 
Date 

1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 

PRG - Industrial 

Notes: 

US EPA 
3550Bl8082 

( &kg) 

PCBs 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

US EPA - United States Environmenal Protection Agency 
mglkg - milligrams per kilogram 
pglkg - micrograms per kilogram 
PCBs - polychlorinated biphenyls 
SVOCs - semi- volatile organic compounds 
ND - not detected above the Practical Quantitation Limit - see laboratory report for additional details 
PRG-Industrial - Preliminary Remediation Goals for Industrial Properties 
NL - Not Listed 

PRGs vary by 
analyte 

US EPA 
3550Bl8081A 

(pglkg) 

OCPs 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

US EPA 
8151A (pglkg) 

Chlorinated 
Herbicides 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PRGs vary by 
analyte 

PRGs vary by 
analyte 
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TABLE 3 - SOIL SAMPLE ANALYTICAL TEST RESULTS - TITLE 22 METALS 

Sample 

1027-203-0 
1027-203-2 
1027-203-5 
1027-203-10 
1027-204-0 
1027-204-2 
1027-204-5 

1027-204-10 
1027-205-0 
1027-205-2 

1027-205-2D 
1027-205-5 
1027-205-10 

1027-205-l0D 

sample 
Date 

1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009 
1/9/2009ND<2.0 
1/9/2009 
1/9/2009 

TTLC (mglkg) 
10 x STLC (mgll) 

Notes: 

.= -L 

N ~ 2 . 0  
ND<2.0 
ND<2.0 
NDI2.0 
~ l ~ 2 . 0  
ND<2.0 
NDI2.0 

ND<2.0 
ND<2.0 

NDc2.C 

1/9/2009ND<2.0ND<l.O 

mgkg - milligrams per kilogram 
mgll - milligrams per liter 
*Mercury was analyzed using United States Environmental Protection Agency test method 7471A. 
ND - not detected above the Practical Quantitation Limit 
Samples were analyzed using United States Environmental Protection Agency (US EPA) Test Method 60 10B. 
TTLC - State of California Total Threshold Limit Concentration 
STLC - State of California Soluble Threshold Limit Concentration 

500 
150 

.- 

2.0 
2.0 
1.8 
1.1 
9.3 
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i l 
Subject: Site Investigation 
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' I  
Glendale, California 
Task Order No. 12 EA No. 1786A1 
Statewide Contract No. 07A2211 

r 
I '  

I 
I 

Dear Mr. Rahrnan: 

I 
Ninyo & Moore has prepared this report to document the procedures and results for soil and soil 

I 

vapor sampling conducted at 1620 Flower Street as part of preparation work for the reconfigura- , 
I 

1 I 

I tion of the north bound Interstate 5 (1-5) Western Avenue Interchange and the improvement of 1 
the intersection of Western Avenue and Flower Street in the city of Glendale, California. Field- 

I 

I 
1 work was conducted by Ninyo & Moore on February 9, 10, and 11,2009 in accordance with the I 

I 
State of California, Department of Transportation (Department) Contract No. 07A2211, Task Or- 

, i 
1 der (TO) No. 12, TO 12 Amendment No. 1, and Ninyo & Moore's work plan dated February 6, i 

2009. A description of field procedures and results, figures, tables, and appendices are attached. 1 
1 

Fourteen borings, ten inside and four outside the building, have been drilled at the site. Fifty- 

1 eight soil samples (including duplicates) and 14 soil vapor samples (including duplicates) were I 
collected and analyzed. 

Based on the results of this assessment the following conclusions have been made: 

Soil Samples 
I 
I 

Concentrations of volatile organic compounds (VOCs) were not detected in soil samples. 
These results would not cause the soil to be classified as a hazardous waste. 
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Total petroleum hydrocarbons (TPH) were detected in 56 of 58 soil samples. The concentra- 
tions of TPH did not exceed soil screening limits (SSLs) for the protection of groundwater 
established by the Los Angeles Regional Water Quality Control Board (RWQCB). The de- 
tected concentrations were found in the CI3 - C22 range up to 45 milligrams per kilogram 
(mglkg); in the C23 - C32 range up to 480 mglkg; and in the > Cg2 range up to 230 mglkg. 
The concentrations of TPH in the samples would not cause the soil to be classified as a haz- 
ardous waste because there is no regulatory determined concentration at which point TPH is 
defined by California or federal regulations as hazardous waste. 

Polychlorinated biphenyls (PCBs) were detected in 2 of 58 samples. The two detected sam- 
ples were collected near the sufface. The concentrations of PCBs did not exceed the United 
States Environmental Protection Agency (EPA) Region 9 Preliminary Remediation Guide- 
lines for industrial properties (PRGis). None of the PCB detections exceeded California 
hazardous waste criteria. 

Semivolatile organic compounds (SVOCs) were detected in 26 of 58 samples. The concen- 
trations of SVOCs did not exceed PRGis. The concentrations of SVOCs detected would not 
cause the soil to be classified as a hazardous waste. 

pH in soil samples ranged fi-om 7.4 to 12. These pH levels would not cause the soil to be 
classified as hazardous waste. 

As is typical, one or more metals were detected in each of the 58 soil samples collected. 
None of the metals concentrations exceeded the California criteria for hazardous waste 
based on Total Threshold Limit Concentrations (TTLCs) or ten times the Soluble Threshold 
Limit Concentrations (STLCs). 

Organochlorine pesticides (OCPs) were detected in 56 of the 58 samples. The concentrations 
of OCPs detected would not cause the soil to be classified as a hazardous waste. 

Chlorinated herbicides were not detected in soil samples. These results would not cause the 
soil to be classified as a hazardous waste. 

Soil Vapor Samples 

Concentrations of VOCs detected in soil vapor samples did not exceed their respective Cali- 
fornia Human Health Screening Levels (CHHSLs). 

~ a s e d  on the results of this assessment, Ninyo & Moore recommends the following: 

The results of this site investigation (SI) be used in the development of a health and safety 
plan (HSP) for the proposed construction. 

Soil to be disposed by the Department should be classified for acceptance by a disposal fa- 
cility selected by the Department before excavating and transporting the soil. Note that some 
soil may be classified as petroleum containing waste. 
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We appreciate the opportunity to provide service on this project. 

Sincerely, 
NINYO & MOORE 

f&* 
Peter Sims 
Staff Environmental Geologist 

Distribution: (7) Addressee (6 hard copies and 1 CD) 

Senior Engineer 
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1. INTRODUCTION 

In accordance with the State of California, Department of Transportation (Department) Contract 

No. 07A2211, Task Order (TO) No. 12, TO 12 Amendment No. 1, and Ninyo & Moore's work 

plan dated February 6,2009 (work plan), Ninyo & Moore has performed a site investigation (SI) 

at 1620 Flower Street near 1-5 fiom kilometer post (KP) 44.3 to 45.3 in the city of Glendale, 

California (site; Figure 1). This report is based on conditions at the site at the time of the sarn- 

pling activities and provides documentation of our findings and recommendations. 

1.1. Project Location and Description 

Work under this TO will consist of an SI to evaluate the potential existence of soil and soil 

vapor contamination at 1620 Flower Street in the city of Glendale, California (Figure 1). The 

project involves realigning the 1-5 (KP 44.3-45.3) northbound off and on ramps at Western 

Avenue to just south of Winchester Avenue. The site includes parcel 77406 (1620 Flower 

Street) north of the 1-5 at the Western Avenue Interchange, which will be acquired by the 

Department as part of the reconfigwation project (Figure 1). 

1.2. Site Description 

The site is currently developed with detached structures (Figure 2). This parcel is currently 

used for commercial/light industrial purposes. The Department plans to reconfigure the 1-5 

Western Avenue Interchange near the site. 

2. GEOLOGYIHYDROGEOLOGY 

The site is generally flat. Based on the review of the United States Geological Survey (USGS) 

USGS 7.5-Minute Series Burbank, California, Topographic Quadrangle Map, dated 1966 and 

photorevised 1972, the site has an elevation of approximately 485 feet above mean sea level 

(msl). 

The site is on the eastern side of the San Fernando Valley, an east-west trending structural trough 

north of the Santa Monica Mountains and south of the Verango Mountains. The valley contains 
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several thousand feet of sediments, which entered the valley as it subsided during uplift of sur- 

rounding mountains. The site vicinity is underlain by Quaternary alluvial fan deposits consisting 

primarily of loose to moderately dense sand and silty sand with minor clay. 

No natural surface water bodies, including ponds, streams, or other bodies of water, are present 

on the site. The Los Angeles River is approximately 0.5-mile south of the site. Based on informa- 

tion available on the United States Environmental Protection Agency (EPA) web site, 

groundwater is expected to flow in a southeasterly direction toward the Los Angeles River. How- 

ever, groundwater flow conditions are variable due to groundwater pumping associated with 

groundwater cleanup activities. 

Based on the results of a subsurface evaluation completed for the Department at a property ap- 

proximately 200 feet fiom the site, the .depth to groundwater in the immediate site vicinity is 

approximately 50 feet below ground surface (bgs). 

3. BACKGROUND 

Ninyo & Moore conducted background research in 2002 &d details may be found in the De- 

tailed Work Plan for a Parcel Acquisition Site Investigation, Interstate 5 at Western Avenue 

Interchange (KP 44.3/45.3), Glendale, California, Task Order No. 07- 17860 1 -QV, Statewide 

Contract No. 43A0078, dated November 27,2002. According to the work plan, the site was pre- 

viously occupied by residences and then Vari-Lite, Inc. (a user of hazardous materials), and a 

video supply company. The scope of work was based on the results of this background research 

and information provided by the Department. 

This site is located in the National Priority List (NPL) groundwater contamination plume known 

as the San Fernando Valley Area 2 - Crystal Spring Wellfield Area (Los Angeles/Glendale), 

where groundwater is regionally impacted by volatile organic compounds (VOCs). 
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4. OBJECTIVES 

The objective of the SI was to evaluate the potential existence of soil and soil vapor contamina- 

tion at the site. The Department will be obtaining the parcel as part of the reconfiguration project. 

It was necessary to evaluate the existence of subsurface contamination at the site. 

The SI evaluated the presence of possible contaminants that may exceed the acceptable regula- 

tory limits or compromise the safety of the construction workers on site. The SI identified the 

concentration of contaminants in the subsurface so that worker safety can be addressed during 

construction and handling and/or disposal of excess soil can be evaluated. The information ob- 

tained will be used to help the Project Engineer estimate the volume of soil impacted, and the 

cost for remedial activities andlor for the appraisal for the acquisition. 

5. SCOPE OF WORK 

The following scope of work was performed in accordance with the work plan. 

5.1. Site-Specific Health and Safety Plan (HSP) 

Ninyo & Moore prepared and provided a site-specific HSP, provided in Appendix A, based 

on the scope of work and potential hazards observed during site reconnaissance. The HSP 

covered the field activities conducted by Ninyo & Moore personnel and was approved by a 

California Certified Industrial Hygienist (CIH). 

The HSP was prepared in accordance with applicable local, state, and federal regulations. 

The HSP included health and safety requirements related to the proposed scope of the pro- 

ject and planned fieldwork activities. 
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5.2. Site Investigation 

5.2.1. Site Reconnaissance 

Ninyo & Moore and the Department visited the site on February 2,2009. Fourteen loca- 

tions (ten inside and four outside) were selected by the Department and Ninyo & Moore 

and marked with white spray paint at the approximate locations shown on Figure 2. 

5.2.2. Underground Service Alert (USA) 

Ninyo & Moore obtained an inquiry identification number fi-om USA at least 48 hours 

prior to start of work at the site. This number was obtained for the proposed SI borings. 

5.2.3. Geophysical Survey 

Each of the proposed boring locations on the site was evaluated by a geophysical sub- 

contractor (Southwest Geophysics, Inc.) on February 2, 2009 in order to locate utilities 

or other underground structures whch might interfere with sampling. A copy of the geo- 

physical survey report is provided in Appendix B. 

5.2.4. Soil Sampling 

Fourteen direct-push borings were advanced and sampled on the site at the approximate 

locations shown on Figure 2 as described in Appendix C. Prior to drilling, a photograph 

was taken of each sampling location. Another photograph was taken of each location af- 

ter the work was finished. The photographs are presented in Appendix D. The borings 

were sampled at depths of surface, 1, 3, and 5 feet bgs except for borings 1001-112 and 

1001-114 which were sampled at 0 and 1 foot bgs due to refusal for a total of 58 sam- 

ples. 

Soil sample locations were selected based on the site reconnaissance, USA markings, 

and the geophysical survey and were collected using a direct-push rig. Excess soil not 

collected as a sample was placed in a Department of Transportation (DOT) approved 

drum and stored at a nearby Department right of way (ROW) pending removal. Field 

procedures are in Appendix C. A copy of the disposal manifest is in Appendix E. 
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Sample containers were labeled with boring number, unique Department ID number, 

and sample depth. Sampling information, time, date of sample collection, sample matrix 

type, turn-around-time, container type, requested analysis, and other information was 

recorded on the chain-of-custody (COC). Soil samples were stored in an ice chest for 

transport to an Environmental Laboratory Accreditation Program (ELAP) certified labo- 

ratory within 24 hours of collection. 

5.2.5. Soil Vapor Sampling 

Soil vapor probes were installed and samples were collected at a depth of 5 feet bgs 

from borings 1001-101, 1001-102, 1001-103, 1001-104, 1001-105, 1001-106, 1001- 

107, 1001-108, 1001-109, 1001-110, 1001-111, and 1001-113 as described in Appen- 

dix C. 

Fourteen soil vapor samples (including duplicates) were collected to evaluate gross and 

significant concentrations of VOCs in the vapor phase. The soil vapor samples were col- 

lected in accordance with the Department of Toxic Substances Control 

(DTSC)/Regional Water Quality Control Board (RWQCB) guidance for Active Soil Gas 

Investigations and the procedures outlined in Appendix C. Soil vapor samples were ana- 

lyzed on site by a state certified mobile laboratory (Jones Environmental). 

5.2.6. Decontamination 

Clean and decontaminated sampling equipment was used for each borehole location. 

Sampling equipment was decontaminated between boreholes to prevent introduction of 

foreign materials and cross contamination. Specific decontamination procedures are de- 

scribed in Appendix C. 

Decontamination water and other waste generated fiom the SI were placed in a DOT 

approved drum and stored at a nearby Department ROW. Waste was removed from the 

site on March 6, 2009 by KM Industrial. The disposal manifest is provided in Appen- 

dix D. 
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5.2.7. Investigative Derived Wastes (IDW) 

Discarded equipmentlitems, such as gloves and pails, were disposed of accordingly. 

IDW is not considered hazardous and can be disposed at a permitted disposal facility. 

Discarded equipment that is to be disposed, which can still be re-used, was rendered in- 

operable prior to its disposal in the refuse facility at the direction of the Department. 

5.3. GPS Data Collection 

When possible borings were located and marked in the field using a global positioning satel- 

lite (GPS) receiver and the NAD83 datum. Investigative data for each boring, sample, and 

test performed were entered into an electronic Microsoft Access 2000 database file. Borings 

were identified by a unique identification number system. Analytic data for each boring is 

included in the database file (Appendix F). 

5.4. Laboratory Analysis 

Soil samples were analyzed for total petroleum hydrocarbons (TPH) as C4-CI2, C13-C22, C23' 

C32, and >C32 by modified EPA Method 801515035, VOCs by EPA Method 8260B15035, 

semivolatile organic compounds (SVOCs) by EPA Method 8270C, polychlorinated biphen- 

yls (PCBs) by EPA Method 8082, Title 22 Metals by EPA Method 6010B, pH by EPA 

Method 9045C, Organochlorinated Pesticides (OCPs) by EPA Method 8081A, and chlorin- 

ated herbicides by EPA Method 8 15 1A. 

Soil vapor samples were analyzed for VOCs by EPA Method 8260B, in accordance with the 

DTSCIRWQCB Guidance for Active Soil Gas Investigations. 

The laboratory limit on the analysis is reported as Method Detection Limit (MDL) and Prac- 

tical Quantitation Limit (PQL). Soil vapor samples were analyzed by an on-site state- 

certified mobile laboratory operated by Jones Environmental. Soil and groundwater samples 

were analyzed by Advanced Technology Laboratories (ATL), a state-certified laboratory in 

Signal Hill, California. Copies of the laboratory reports are presented in Appendix G. 
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5.5. Quality Assurance and Quality Control (QA/QC) 

5.5.1. Field QMQC 

Field procedures, including decontamination of field sampling equipment, described in 

Appendix C, were utilized to ensure quality of samples during field sampling. Duplicate 

samples were collected. The number of duplicate samples to be collected was approxi- 

mately 10 percent of the total number of samples collected fi-om the site. Duplicate 

samples were collected, numbered, and packaged in the same manner as other samples. 

Rinsate blank (equipment blank) samples were collected at a rate of one per COC, per 

drill rig, and consisted of distilled water poured through decontaminated sampling 

equipment. Trip blanks were included in each cooler used to transport samples to the 

laboratory. 

5.5.2. Laboratory QMQC 

ATL analyzed samples in accordance with the requirements of their in-house QAIQC 

program (a copy of which will be provided to the Department upon request) and the 

requirements of contract 07A2211. 

Jones Environmental analyzed soil vapor samples in accordance with the 

DTSCIRWQCB Guidance for Soil Gas Investigations. 

6. ANALYTICAL RESULTS 

6.1. Chemical and Metal Results for Soil Samples 

Results of the chemical and metal analyses of 58 soil samples are summarized in Tables 1,2, 

and 3. Analytical results are also presented in the attached Access database file (Appen- 

dix F). A copy of the laboratory reports is included in Appendix G Boring logs are included 

in Appendix H. Results for the soil samples collected during the current assessment are surn- 

marized as follows: 

VOCs were not detected in soil samples. 
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Detected Title 22 Metals concentrations were below respective Total Threshold Limit 
Concentrations (TTLCs) and 10 times the Soluble Threshold Limit Concentrations 
(STLCs). 

TPH C4-CI2 was not detected in any samples. TPH C13'C22 was detected in 26 samples 
with detections ranging from 10 to 45 mg/kg. TPH C23-C32 was detected in 52 samples 
with detections ranging fiom 10 to 480 mg/kg. TPH >C32 was detected in 52 samples 
with detections ranging fiom 10 to 230 m a g .  No samples exceeded the RWQCB soil 
screening level (SSL) for soil between 20 to 150 feet above groundwater. The SSLs are 
not a criteria for classifying soil as a hazardous waste. 

PCB concentrations were detected in two samples. A concentration of 46 micrograms 
per kilogram (pg/kg) Aroclor 1260 was detected in soil sample 1001-109-1-S. A con- 
centration of 150 pglkg Aroclor 1254 was detected in soil sample 1001-1 12-1-S. The 
concentrations are below the Preliminary Remediation Guidelines for industrial proper- 
ties (PRGi) for these aroclors (740 pgkg). PCB concentrations do not exceed the 
TTLC hazardous waste criteria (50,000 uglkg). 

SVOC concentrations were detected in 26 soil samples. Concentrations of bis(2- 
ethylhexyl)phthalate, phenol, and di-n-octylphthalate were detected in soil samples. 
Concentrations of bis(2-ethylhexyl)phthalate, phenol, and di-n-octylphthalate were not 
detected above their respective PRGis. There are no hazardous waste criteria for these 
compounds. 

pH levels within soil samples ranged from 7.4 to 12. 

OCP concentrations were detected in 56 soil samples. Concentrations of 4,4'-DDD, 
4,4'-DDE, 4,4'-DDT, alpha-chlordane, chlordane, dieldrin, gamma-chlordane, and hep- 
tachlor epoxide were detected in soil samples. No OCPs were detected at concentrations 
above their respective PRGis. There are no hazardous waste criteria for these com- 
pounds. 

Chlorinated herbicides were not detected in soil samples. 

6.2. Chemical Results for Soil Vapor Samples 

Results of the chemical analyses of the 16 soil vapor samples are summarized in Table 4. A 

copy of the laboratory report is included in Appendix D. Results for the soil vapor samples 

are summarized as follows: 

The soil vapor samples had detectable concentrations of one or more of the following: 
tetrachloroethylene (PCE), trichloroethene (TCE), chloroform, toluene, xylenes, ethyl- 
benzene, tert-amylmethylether, isopropylbenzene, 1,2,4-trimethylbenzene, 1,3,5- 
trimethylbenzene, and fieon 1 1 3. 
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The greatest concentration of PCE was 0.02 micrograms per liter (pg/l) in 1001-102-5- 
V and 1001 -1 02-5-VD. The California Human Health Screening Levels (CHHSL) for 
PCE of 0.603 pg/l was not exceeded. 

The greatest concentration of TCE was 0.324 pg/l in 1001-102-5-VD. The CHHSL for 
TCE of 1.77 pg/l was not exceeded. 

The greatest concentration of chloroform was 0.575 pg/l in 1001 -1 11 -5-V 1P. There is 
no listed CHHSL for chloroform. 

The greatest concentration of toluene was 71.6 pg/l in 1001 -1 13-5-V. The CHHSL for 
toluene of 378 pg/1 was not exceeded. 

The greatest concentration of xylenes was 71.7 pg/l in 1001-113-5-V. The CHHSL for 
xylenes of 887 pg/l was not exceeded. 

The greatest concentration of ethylbenzene was 13.6 pg/l in 1001-113-5-V. There is no 
listed CHHSL for ethylbenzene. 

The greatest concentration of tert-amylmethylether was 2.18 pg/l in 1001 -1 13-5-V. 
There is no listed CHHSL for tert-amylmethylether. 

The greatest concentration of isopropylbenzene was 0.548 pg/l in 1001-1 13-5-V. There 
is no listed CHHSL for isopropylbenzene. 

The greatest concentration of 1,2,4-trimethylbenzene was 3.22 pg/l in 1001 -1 13-5-V. 
There is no listed CHHSL for 1,2,4-trimethylbenzene. 

The greatest concentration of 1,3,5-trimethylbenzene was 1.76 pgll in 1001 -1 13-5-V. 
There is no listed CHHSL for 1,3,5-trimethylbenzene. 

The greatest concentration of fieon 113 was 0.775 pg/l in 1001-113-5-V. There is no 
listed CHHSL for fieon 1 13. 

7. CONCLUSIONS 

Based on the results of the assessments conducted to date, the following conclusions have been 

made: 

Soil Samples 

Concentrations of VOCs were not detected in soil samples. These results would not cause 
the soil to be classified as a hazardous waste. 



1620 Flower Street 
Glendale, California 

April 16,2009 
Project No. 207126012A 

TPH was detected in 56 of 58 soil samples. The concentrations of TPH did not exceed SSLs 
for the protection of groundwater established by the RWQCB. The detected concentrations 
were found in the CI3 - C22 range up to 45 milligrams per kilogram (mglkg); in the C23 - C32 
range up to 480 mglkg; and in the > C32 range up to 230 mg/kg. The concentrations of TPH 
in the samples would not cause the soil to be classified as a hazardous waste because there is 
no regulatory determined concentration at which point TPH is defined by California or fed- 
eral regulations as hazardous waste. 

PCBs were detected in 2 of 58 samples. The two detected samples were collected near the 
surface. The concentrations of PCBs did not exceed PRGis. None of the PCB detections ex- 
ceeded California Hazardous waste criteria. 

SVOCs were detected in 26 of 58 samples. The concentrations of SVOCs did not exceed 
PRGis. The concentrations of SVOCs detected would not cause the soil to be classified as 
hazardous waste. 

pH in soil samples ranged from 7.4 to 12. These pH levels would not cause the soil to be 
classified as hazardous waste. 

As is typical, one or more metals were detected in each of the 58 soil samples collected. 
None of the metals concentrations exceeded the California criteria for hazardous waste 
based on TTLC or ten times the STLC. 

OCPs were detected in 56 of the 58 samples. The concentrations of OCPs detected would 
not cause the soil to be classified as a hazardous waste. 

Chlorinated herbicides were not detected in soil samples. These results would not cause the 
soil to be classified as a hazardous waste. 

Soil Vapor Samples 

Concentrations of VOCs detected in soil vapor samples did not exceed their respective 
CHHSLs. 

8. RECOMMENDATIONS 

The following recommendations are based on the findings of this assessment. 

The results of this SI be used in the development of a HSP for the proposed construction. 

Soil to be disposed by the Department should be classified for acceptance by a disposal fa- 
cility selected by the Department before excavating and transporting the soil. Note that some 
soil may be classified as petroleum containing waste. 
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9. LIMITATIONS 

The services outlined in this report have been conducted in a manner generally consistent with 

current regulatory guidelines. No warranty, expressed or implied, is made regarding the profes- 

sional opinions presented in this report. Ninyo & Moore's opinions are based on an analysis of 

observed conditions and on information obtained from third parties. It is likely that variations in 

soil conditions may exist which were beyond the scope of work. 

The samples collected and chemically analyzed and the observations made are believed to be 

representative of the general area evaluated; however, conditions can vary significantly between 

sampling locations. The interpretations and opinions contained in this report are based on the re- 

sults of laboratory tests and analyses intended to detect the presence and measure the 

concentration of certain chemical or physical constituents in samples collected from the site. The 

analyses have been conducted by an independent laboratory, which is accredited by the United 

States EPA and/or certified by the State of California to conduct such analyses. Ninyo & Moore 

has no involvement in, or control over, such analyses and has no means of confirming the accu- 

racy of laboratory results. Ninyo & Moore, therefore, disclaims any responsibility for inaccuracy 

in such laboratory results. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires any additional information, or has questions regarding 

content, interpretations presented, or completeness of this document. Opinions and judgments 

expressed herein, which are based on our understanding and interpretation of current regulatory 

standards, should not be construed as legal opinions. 
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TABLE 1 - CHEMICAL RESULTS FOR SOIL SAMPLES - VOCS 

PA - United States Environmental Protection Agency. 
g - microgram per kilogram. 
- tetrachloroethene. 

OCs - volatile organic compounds. 
D - not detected - see laboratory report additional details. 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 

EPA ( EPA 3550B18081A (@kg) 1 EPA 815lA (pg/kg) 9045C 

PH OCPs Chlorinated Herbicides 
11 ND ND 

4,4'-DDD 5.8 

7.4 
alpha-chlordane 1 10 

chlordane 720 
dieldrin 25 

gamma-chlordane 1 10 
heutachlor euoxide 12 

4,4'-DDE 2.3 
4,4'-DDT 2.6 

alpha-chlordane 12 
12 chlordane 84 

dieldrin 2.2 
gamma-chlordane 13 

1 heutachlor epoxide 1.2 1 
4,4'-DDT 3.1 

alphachlordane 3.0 
8.5 chlordane 23 

dieldrin 3.8 
gamma-chlordane 3.6 

4,4'-DDE 2.9 
4,4'-DDT 2.5 

alpha-chlordane 9.0 
7.9 chlordane 63 

dieldrin 2.3 
garnma-chlordane 9.7 

4,4'-DDD 2.1 
4,4'-DDE 4.7 

alpha-chlordane 22 
chlordane 190 

dieldrin 4.4 
aamma-chlordane 30 1 

4,4'-DDE 3.1 
4,4'-DDT 3.5 

alpha-chlordane 7.2 
chlordane 52 

amma-chlordane 8.8 
chlordane 10 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
pH, OCPs, and Chlorinated Herbicides 

Sample Depth 
(feet) 

p~~ -- -- 

Sample EPA 8015B1 
Date 

C4-C12 C13-C22 

2/10/2009 ND 29 

a) (Wdkg) EPA 3550B18082 (pglkg) EPA 3550B18270C (pglkg) 

s v o c s  

ND 

phenol 760 

- -- 

EPA ,,,,, I EPA 35SOB18081A (pg/kg) / EPA 8151A (pdkg) 

PH I OCPs I Chlorinated Herbicides 
4,4'-DDE 6.7 I 

alpha-chlordane 7.9 
chlordane 60 

alpha-chlordane 22 



1620 Flower Street 
Glendale, California 

April 16, 2009 
Project No. 207 126012A 



1620 Flower Street 
Glendale, California 

April 16, 2009 
Project No. 207 126012A 



1620 Flower Street 
Glendale, California 

~ ~ r i l  16,2009 
Project No. 207126012A 

TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
pH, OCPs, and Chlorinated Herbicides 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
pH, OCPs, and Chlorinated Herbicides 

EPA 8015B(M) (mglkg) 
Sample 

EPA 3550Bl8082 (&kg) EPA 3550B18270C (pgkg) 

C23-C32 >C32 PCBs SVOCs 

bis(2-ethylhexy1)phthalate 1,800 
phenol 350 

-- 

ND phenol 360 

19 1 54 1 amclor 1254 150 I ND 

EPA I EPA 3550B1808lA (pg/kg) g) EPA A81A (pglly 9045C 

pH I OCPs I Chlorinated Herbici 
4,4'-DDE 7.8 
4,4'-DDT 9.3 

alphachlordane 32 
7.8 chlordane 180 

dieldrin 6.6 
gamma-chlordane 33 

alpha-chlordane 2.5 
chlordane 18 

ammachlordane 3.1 
alpha-chlordane 5.5 

8.5 chlordane 40 
gammachlordane 6.4 1 

4,4'-DDT 2.3 

8.4 1 alpha-chlordane 2.7 
chlordane 26 1 

amma-chlordane 3.5 

alpha-chlordane 1.0 
chlordane 13 ND 

alpha-chlordane 3.3 
chlordane 39 ND 

aammachlordane 3.1 
alphachlordane 3.2 

8.6 chlordane 22 ND 
gammachlordane 4.2 

4,4'-DDE 3.3 

8.9 alphachlordane 17 
chlordane 140 

ND 

ammachbrdane 23 
4,4'-DDE 2.2 
4,4'-DDT 2.3 

alpha-chlordane 9.3 
chlordane 62 
dieldrin 2.0 

ammachlordane 11 
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EPA - United States Environmental Protection Agency. 
rnglkg - milligrams per kilogram. 
1.1gkg - micrograms per kilogram. 
PCBs - polychlorinated biphenyls. 
SVOCs - semivolatile organic compounds. 
OCPs - organochlorine pesticides. 
ND - not detected above the Practical Quantitation L i t  - see laboratory report for additional details. 
PRG-Industrial - EPA Region 9 Preliminary Remediation Goals for Industrial Properties. 
NL - Not Listed. 

TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
pH, OCPs, and Chlorinated Herbicides 

Sample 

1001-113-3-SD 

1001-1 13-5-S 

100 1-1 14-0-S 

1001-1 14-13 

I 

Depth 
(feet) 

3 

5 

0 

1 

SSLs 

~ PRG - Industrial 

~ 
Notes: 

Sample 
Date 

2/9/2009 

2/9/2009 

2/9/2009 

2/9/2009 

- 

NL 
aroclor 1254 740 . 
aroclor 1260 740 

C4-C12 

ND 

ND 

ND 

ND 

500 

EPA 3550B18082 (@kg) 

PCBs 

ND 

ND 

ND 

ND 

NL 

NL 
bis(2-ethylhexy1)phthalate 120,000 

phenol 100,000,000 
Di-n-octylphthalate 25,000,000 

EPA 8015B(M) 

C13-C22 

ND 

ND 

14 

12 

1,000 

EPA 3550Bl8270C (pglkg) 

SVOCS 

ND 

bis(2-ethylhexy1)phthalate 660 

bis(2-ethylhexy1)phthalate 1,900 

bis(2-ethylhexy1)phthalate 13,000 

NL 

NL 

NL 

NL NL 

(mglkg) 

C23-C32 

17 

15 

35 

29 

10,000 

go45c 
EPA 

PH 

8.3 

8.4 

8.7 

8.1 

>C32 

28 

31 

73 

135 

10,000 NL --- 
4,4'-DDD 10,000 
4,4'-DDE 7,000 
4,4'-DDT 7,000 

alphachlordane NL 
chlordane 6,500 

dieldrin 1 10 
gammachlordane NL 

he~tachlor epoxide 190 

NL 

Individual PRGs May Vary 

EPA 3550BI8081A (pglkg) 

OCPs 

4,4'-DDE 2.2 
4,4'-DDT 3.4 

alpha-chlordane 15 
chlordane 100 

dieldrin 2.2 
gamma-chlordane 19 

heptachlor epoxide 2.0 
4,4'-DDE 2.0 
4,4'-DDT 2.1 

alphachlordane 2.6 
chlordane 2 1 

gammachlordane 3.2 
4,4'-DDT 2.4 

alphachlordane 2.1 
chlordane 19 

gammachlordane 2.1 
alphachlordane 3.1 

chlordane 2 1 
gammachlordane 1.8 

EPA 8151A (pglkg) 

Chlorinated Herbicides 

ND 

ND 

ND 

ND 
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TABLE 3 - SOIL SAMPLE ANALYTICAL TEST RESULTS - TITLE 22 METALS 

Sample 

1001-101-0-S 
1001-101-1-S 
1001-101-3-S 
1001-101-5-S 
1001-102-0-S 
1001-102-1-S 
1001-102-3-s 
1001-102-5-S 

1001-102-5-SD 
1001-103-043 
1001-103-14 
1001-103-3-S 

1001-103-3-SD 
1001-103-5-S 
1001-104-0-S 
1001-104-14 
1001-104-34 

Depth 
(feet bgs) 

0 
1 
3 
5 
0 

-- 
1 
- 

3 
5 
5 
0 
1 
3 
3 
5 
0 
1 
3 

Sample 
Date 

2/9/2009 
2/9/2009 
2/9/2009 
2/9/2009 

2/10/2009 
2/10/2009 
-- 

2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 
2/10/2009 

X 
E 

2 .- .u 

4 
~ 2 . 0  
<2.0 
<2.0 
<2.0 
<2.0 
12.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.O 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.O 

.- u 
Q) 
E 
V1 

2 

1.7 
1.6 
3.5 

4 . 0  
1.9 
1.4 

<1.0 
1 0  
4 . 0  
2.0 

4 . 0  
4 . 0  
4 . 0  
4 . 0  
2.5 
2.4 
2.4 

3 .- 
LC 

94 
160 
130 
150 
150 
160 
140 
130 
150 
150 
150 
130 
160 
150 
150 
130 
150 

Metals (mglkg) 

G 
a 

4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  

; 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  

+ r ~ .  

*g 
f: 
8.8 
16 
24 
14 
18 
17 

4 . 0  
<1.0 
4 . 0  
4 . 0  
-4.0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
<1.0 

<1.0 
4 . 0  
<1.0 
4 . 0  

<1.0<1.0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
d . 0  

<1.0<1.0 

2 

5.0 
8.7 
6.7 
8.3 
9.7 
9.2 

4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  

42 
42 

.44 
45 
44 
38 
46 
45 
46 
39 
42 

3 u 

14 
23 
21 
21 
24 
26 

66 
55 
75 
76 
68 
56 
77 
57 
80 
56 
64 

15 
14 
16 
17 
16 
31 
17 
15 
17 
16 
19 

q 
J 

3.3 
17 
11 
12 
14 
16 

8.3 
7.8 
8.6 
9.4 
9.3 
24 
9.3 
8.7 
8.8 
11 
19 

k 
% 

a 
0 k 

: 
<0.10 
<0.10 
<0.10 
~ 0 . 1 0  
<0.10 
<0.10 

21 
19 
22 
23 
23 
21 
25 
21 
24 
19 
22 

9 E: 
-S 
P 
h 

g 
4 . 0  
<1.0 
1.4 

4 . 0  
4 . 0  
4 . 0  

13 
4.7 
15 
16 
11 
7.9 
10 
3.4 
16 
8.8 
11 

- 
8 
Z 

6.8 
12 
12 
11 
13 
13 

<0.10 
<0.10 
<0.10 
<0.10 
xO.10 
<0.10 
<0.10 
~ 0 . 1 0  
<0.10 
<0.10 
<0.10 

.- I - 
al 
(n 

4 . 0  
4 . 0  
d . 0  
~ 1 . 0  
4 . 0  
1 . 0  

<1.0 
4 . 0  
<1.0 
4 . 0  
x1.O 
1.3 

4 . 0  
<1.0 
-4.0 
4 . 0  
<1.O 

4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  

12 
11 
12 
13 
12 
19 
13 
11 
13 
10 
13 

$ x G  - 7  
z g  

4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  

4 . 0  
K1.0 
4 . 0  
-4.0 
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
~ 1 . 0  
~ 1 . 0  

<1.0 
4 . 0  
d . 0  
4 . 0  

4 . 0  
a . 0  
4 . 0  
4 . 0  
4 . 0  

- B g . ,  
g s 

26 
43 
35 
40 
45 
47 ---- 

37 
78 
59 
67 
76 
82 
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TABLE 3 - SOIL SAMPLE ANALYTICAL TEST RESULTS - TITLE 22 METALS 

Sample 

Notes: 
mg/kg - milligrams per kilogram. 
mgll - milligrams per liter. 
ND - not detected above the Practical Quantitation Limit. 
Samples were analyzed using United States Environmental Protection Agency (EPA) Test Method 60 10B. 
*Mercury was analyzed using EPA Test Method 7471A. 

Metals (mglkg) 

TTLC (rnglkg) 
10 x STLC (rngll) 

Depth 
(feet bgs) 

h 

8 
B .- 
Y 

4 
500 
150 

Sample 
Date 

0 .- 
w 

4 
500 
50 

W 
m a .- 

L a ~ . $  
m 

4 

1,000 
50 

10,000 
1,000 

* 

5 L 

75 
7.5 

100 
10 

.- 
2 
3 
v n 

- 
2 

2,500 
50 

2,000 
200 

100 
10 

h 

8,000 
800 

20 
2.0 

500 
50 

2,500 
250 

3,500 
3,500 

700 
70 

2,400 
240 

5,000 
2,500 
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TABLE 4 - SUMMARY OF SOIL VAPOR SAMPLE ANALYTICAL RESULTS 

aJ : w L 
a2 aJ 

3 fl w w a, 3 n 
N 

w 
3 aJ w 53 w c C 

N 

aJ w 
2 - 3 aJ w 

W 8 W h )I N 
N 3 3 

2 - 2 N 0 C 8 e h = m 
w w 8 o 3 3 3 3 Ei w s =: 

Date Depth 2 U 2 o 8 5 .- - a - 8 = N 2 U f! h h fl 3 - w E 

Sampled (feet) - ? x" 3 m h - 
El 2 L 

.- E & 
8 .- 

H? 
,-I 3 5 $ 8 $ 4 & 

rA 
rA El k 

L .- 2 
w CI 

0 
*, '"! 

E Y 
Y 

" 2- * 

Sample 

PCE - tetrachloroethene. 
TCE - trichloroethene. 
pg/l- micrograms per liter. 
ND - Not detected above reported detection limit. 
Individual detection limits presented in the laboratory report in Appendix G. 
NL - None Listed. 
Cal-EPA - California Environmental Protection Agency. 
CHHSLs - California Human Health Screening Levels established by the Cal-EPA in January 2005. 
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Subject: Site Investigation 
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Task Order No. 12 EA No. 1786A1 
Statewide Contract No. 07A2211 

Dear Mr. Rahrnan: 

Ninyo & Moore has prepared this report to document the procedures and results for groundwater, 

soil, and soil vapor sampling conducted at 1648-1650 Flower Street and 640 Western Avenue as 

part of preparation work for the reconfiguration of the north bound of Interstate 5 (1-5) Western 

Avenue Interchange and the improvement of the intersection of Western Avenue and Flower 

Street in the city of Glendale, California. Fieldwork was conducted by Ninyo & Moore on Feb- 

ruary 13, 2009 in accordance with the State of California, Department of Transportation 

(Department) Contract No. 07A2211, Task Order (TO) No. 12, TO 12 Amendment No. 1, and 

Ninyo & Moore's work plan dated February 6, 2009. A description of field procedures and re- 

sults, figures, tables, and appendices are attached. 

Six borings, one inside the building and five outside the building, have been drilled at the site. 

Twenty-seven soil samples (including duplicates), six soil vapor samples (including one dupli- 

cate), and three ground water samples, including one duplicate, were collected and analyzed. 
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Based on the results of this assessment the following conclusions have been made: 

Soil Samples 

Insignificant concentrations of volatile organic compounds (VOCs) were detected in three of 
27 soil samples. The detections were far below the United States Environmental Protection 
Agency (EPA) Region 9 Preliminary Remediation Goals for industrial properties (PRGis) 
which are health risk based criteria. The detected concentrations would not cause the soil to 
be classified as a hazardous waste. 

Total petroleum hydrocarbons (TPH) were detected in 20 of 27 soil samples. The concentra- 
tions of TPH did not exceed Los Angeles Regional Water Quality Control Board (RWQCB) 
Soil Screening Levels (SSLs) for the protection of groundwater. Elevated concentrations of 
TPH C23-C32 and TPH >C32 were detected in soil sample 1001-1 19-0-S. If the two elevated 
concentrations fiom 1001-1 19-0-S are summed, the SSL (10,000 milligrams per kilogram 
[mgkg]) is exceeded. The elevated TPH concentrations are limited to the surface only. 

Polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs), and chlorinated herbi- 
cides were not detected in the 27 soil samples. 

Semivolatile organic compounds (SVOCs) were detected in four of 27 samples. Detections 
in these 4 samples did not exceed PRGis. The concentrations of SVOCs detected would not 
cause the soil to be classified as a hazardous waste. 

pH in soil samples ranged from 5.1 to 11. These pH levels would not cause the soil to be 
classified as a hazardous waste. 

As is typical, one or more metals were detected in each of the 27 soil samples collected. 
None of the metals concentrations exceeded the California criteria for hazardous waste 
based on total concentrations. The concentration of lead in soil sample 1001-120-0-S did 
exceed 10 times the California soluble threshold for hazardous waste. The sample was ana- 
lyzed for soluble lead concentration and the result was less than 5 milligrams per liter (mgll) 
so the soil would not be classified as a hazardous waste. 

Soil Vapor Samples 

VOCs were detected in each vapor sample collected. Tetrachloroethene (PCE) concentra- 
tions in 1001 -1 1 8-5-V and 100 1 - 11 9-5-V exceeded the industrial California Human Health 
Screening Level (CHHSL). The boring locations of 1001-1 18 and 1001-1 19 are along the 
northwestern edge of the property, away from the site building. However, none of the VOCs 
detected in the vapor samples were detected in soil samples. These detections would not 
cause the soil to be classified as a hazardous waste. 

Groundwater Samples 

Groundwater was encountered beneath the site at a depth of approximately 50 feet below 
ground surface (bgs). Groundwater samples collected at the site contained no detectable 
concentrations of PCBs, SVOCs, OCPs, or chlorinated herbicides. One of the two ground- 
water samples collected (and its duplicate sample) contained detectable concentrations of 
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TPH. There is no listed California Department of Health Services Maximum Contaminant 
Level (MCL) for TPH. The two groundwater samples collected (and the duplicate) con- 
tained concentrations of VOCs in excess of the MCLs for PCE (5 micrograms per liter 
[pgll]), trichloroethene (TCE; 5 pgll), and 1,l-dichloroethene (1,l DCE; 6 pg/l). These de- 
tections (PCE fi-om 27 to 37 pg/l; TCE fi-om 480 to 550 pg/l; and 1,l DCE fi-om 15 to 39 
pgll) were expected because of the site's location relative to regional solvent plumes in the 
San Fernando Valley. As mentioned above no VOCs were detected in soil samples collected 
at the site. Groundwater samples collected at the site contained concentrations of arsenic, 
barium, chromium, copper, mercury, nickel, and selenium in excess of the MCL. MCLs are 
a drinking water standard and do not indicate a hazardous waste classification. 

Based on the results of this assessment, Ninyo & Moore recommends the following: 

The results of this SI be used in the development of a health and safety plan (HSP) for the 
proposed construction. 

We estimate the cost to excavate and dispose the 10 cubic yards of TPH containing soil in 
the vicinity of boring 119, including preparation of a worker health and safety plan and re- 
porting, will be approximately $17,400. 

Soil to be disposed by the Department should be classified for acceptance by a disposal fa- 
cility selected by the Department before excavating and transporting the soil. 

We appreciate the opportunity to provide service on this project. 

Sincerely, 
NINYO & MOORE 

F&& 
Peter Sims 
Staff Environmental Geologis Senior Engineer 

PDS/NADIS/sc 

Distribution: (7) Addressee (6 hard copies and 1 CD) 
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1. INTRODUCTION 

In accordance with the State of California, Department of Transportation (Department) Contract 

No. 07A2211, Task Order No. (TO) 12, TO 12 Amendment No. 1, and Ninyo & Moore's work 

plan dated February 6,2009 (work plan), Ninyo & Moore has performed a site investigation (SI) 

along Interstate 5 (1-5) from kilometer post (KP) 44.3 to 45.3 in the city of Glendale, California 

(site; Figure 1). This report is based on conditions at the site at the time of the sampling activities 

and provides documentation of our findings and recommendations. 

1.1. Project Location and Description 

Work under this TO consisted of an SI to evaluate the potential existence of soil, soil vapor, 

and groundwater contamination at 1648 - 1650 Flower Street and 640 Western Avenue in 

the city of Glendale, California (Figure I). The project involves realigning the 1-5 (KP 44.3- 

45.3) northbound off and on ramps at Western Avenue to just south of Winchester Avenue. 

The site includes parcel 77408 (1 648 - 1650 Flower Street and 640 Western Avenue) north 

of the 1-5 at the Western Avenue Interchange, which will be partially acquired by the De- 

partment as part of the reconfiguration project (Figure 1). 

1.2. Site Description 

The site is currently developed with detached structures and associated parking areas (Fig- 

ure 2). This parcel is currently used for commercial/light industrial purposes. The 

Department plans to reconfigure the 1-5 Western Avenue Interchange near the site. 

2. GEOLOGY/HYDROGEOLOGY 

The site is generally flat. Based on the review of the United States Geological Survey (USGS) 

USGS 7.5-Minute Series Burbank, California, Topographic Quadrangle Map, dated 1966 and 

photorevised 1972, the site has an approximate elevation of approximately 485 feet above mean 

sea level (msl). 
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The site is on the eastern side of the San Fernando Valley, an east-west trending structural trough 

north of the Santa Monica Mountains and south of the Verango Mountains. The valley contains 

several thousand feet of sediments, which entered the valley as it subsided during uplift of sur- 

rounding mountains. The site vicinity is underlain by Quaternary alluvial fan deposits consisting 

primarily of loose to moderately dense sand and silty sand with minor clay. 

No natural surface water bodies, including ponds, streams, or other bodies of water, are present 

on the site. The Los Angeles River is approximately 0.5-mile south of the site. Based on informa- 

tion available on the United States Environmental Protection Agency (EPA) web site, 

groundwater is expected to flow in a southeasterly direction toward the Los Angeles River. How- 

ever, groundwater flow conditions are variable due to groundwater pumping associated with 

groundwater cleanup activities. 

Based on the temporary wells placed at the site, groundwater was encountered at depths ranging 

from 50 to 52 feet below ground surface (bgs). 

3. BACKGROUND 

Ninyo & Moore conducted background research in 2002 and details may be found in the De- 

tailed Work Plan for a Parcel Acquisition Site Investigation, Interstate 5 at Western Avenue 

Interchange (KP 44.3/45.3), Glendale, California, Task Order No. 07-178601-QV, Statewide 

Contract No. 43A0078, dated November 27,2002. According to the work plan, the site was pre- 

viously occupied by graphics and printing companies. The scope of work was based on the 

results of this background research and information provided by the Department. 

This site is located in the National Priority List (NPL) groundwater contamination plume known 

as the San Fernando Valley Area 2 - Crystal Spring Wellfield Area (Los AngelesIGlendale), 

where groundwater is regionally impacted by volatile organic compounds (VOCs). 
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4. OBJECTIVES 

The objective of the SI was to evaluate the potential existence of soil, soil vapor, and possible 

groundwater contamination at the site. Prior tenants discharged photographic chemical wastes 

and utilized solvents, alcohols, developers, stabilizers, activators and inks, and also operated a 

silver recovery unit. The Department will be obtaining a portion of the parcel as part of the re- 

configuration project. It was necessary to evaluate the existence of subsurface contamination at 

the site. 

The SI evaluated the presence of possible contaminants that may exceed the acceptable regula- 

tory limits or compromise the safety of the construction workers on site. The SI identified the 

concentration of contaminants in the subsurface so that worker safety can be addressed during 

construction and handling and/or disposal of excess soil can be evaluated. The information ob- 

tained will be used to help the Project Engineer estimate the volume of soil impacted, and the 

cost for remedial activities and/or for the appraisal for the acquisition. 

5. SCOPE OF WORK 

The following scope of work was performed in accordance with the work plan. 

5.1. Site-Specific Health and Safety Plan (HSP) 

Ninyo & Moore prepared and provided a site-specific HSP, provided in Appendix A, based 

on the scope of work and potential hazards observed during site reconnaissance. The HSP 

covered the field activities conducted by Ninyo & Moore personnel and was approved by a 

California Certified Industrial Hygienist (CIH). 

The HSP was prepared in accordance with applicable local, state, and federal regulations. 

The HSP included health and safety requirements related to the proposed scope of the pro- 

ject and planned fieldwork activities. 
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5.2. Site Investigation 

5.2.1. Site Reconnaissance 

Ninyo & Moore and the Department visited the site on February 2, 2009. Six locations 

(five inside and one outside) were selected by the Department and Ninyo & Moore and 

marked with white spray paint at the approximate locations shown on Figure 2. 

5.2.2. Underground Service Alert (USA) 

Ninyo & Moore obtained an inquiry identification number fiom USA at least 48 hours 

prior to start of work at the site. This number was obtained for the proposed SI borings. 

5.2.3. Geophysical Survey 

Each of the proposed boring locations on the site was evaluated by a geophysical sub- 

contractor (Southwest Geophysics, Inc.) on February 11,2009 in order to locate utilities 

or other interferences which might interfere with sampling. A copy of the geophysical 

survey report is provided in Appendix B. 

5.2.4. Soil Sampling 

Six direct-push borings were advanced and sampled on the site at the approximate loca- 

tions shown on Figure 2 as described in Appendix C. Prior to drilling, a photograph was 

taken of each sampling location. Another photograph was taken of each location after 

the work was finished. The photographs are presented in Appendix D. Six of the borings 

were sampled at depths of surface, 1,3, and 5 feet bgs. Twenty-seven soil samples were 

collected and analyzed (including duplicates). 

Soil sample locations were selected based on the site reconnaissance, USA markings, 

and geophysical survey and were collected using a direct-push rig. Excess soil not col- 

lected as a sample was placed in a Department of Transportation (DOT) approved drum 

and stored at a nearby Department right of way. Field procedures are in Appendix C. A 

copy of the disposal manifest is in Appendix E. 
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Sample containers were labeled with boring number, unique Department ID number, 

and sample depth. Sampling information, time, date of sample collection, sample matrix 

type, turn-around-time, container type, requested analysis, and other information was 

recorded on the chain-of-custody. Soil samples were stored in an ice chest for transport 

to an Environmental Laboratory Accreditation Program (ELAP) certified laboratory 

within 24 hours of collection. 

5.2.5. Soil Vapor Sampling 

Soil vapor probes were installed and samples were collected at a depth of 5 feet bgs 

from borings 1001-115, 1001-117, 1001-118, 1001-119, and 1001-120 as described in 

Appendix B. Note that a vapor probe was not installed in 1001-116. This boring was not 

cleared by the geophysical contractor and therefore, only hand tools could be utilized. 

Six soil vapor samples (including one duplicate) were collected to evaluate gross and 

significant concentrations of VOCs in the vapor phase. The soil vapor samples were col- 

lected in accordance with the Department of Toxic Substances Control 

(DTSC)/Regional Water Quality Control Board (RWQCB) guidance for Active Soil Gas 

Investigations and the procedures outlined in Appendix C. Soil vapor samples were ana- 

lyzed on site by a state certified mobile laboratory (Jones Environmental). 

5.2.6. Groundwater Sampling 

Borings 1001-1 18 and 1001-120 were advanced to depths of 52 and 50 feet bgs, respec- 

tively, by hollow-stem auger drill rig. The borings were then converted to temporary 

groundwater sampling points and groundwater samples were collected from each boring 

as described in Appendix C. 

Sample containers were labeled with boring number, unique Department ID number, 

and sample depth. Sampling information, time, date of sample collection, sample matrix 

type, turn-around-time, container type, requested analysis, and other information was 

recorded on the chain-of-custody. Groundwater samples were stored in an ice chest for 

transport to an ELAP certified laboratory within 24 hours of collection. 
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5.2.7. Decontamination 

Clean and decontaminated sampling equipment was used for each borehole location. 

Sampling equipment was decontaminated between boreholes to prevent introduction of 

foreign materials and cross contamination. Specific decontamination procedures are de- 

scribed in Appendix C. 

Decontamination water and other waste generated from the SI were placed in a DOT 

approved drum and stored at a nearby Department right of way. Waste was removed 

from the site on March 6, 2009 by KM Industrial. The disposal manifest is provided in 

Appendix E. 

5.2.8. Investigative Derived Wastes (IDW) 

Discarded equipment/items, such as gloves and pails, were disposed of accordingly. 

IDW is not considered hazardous and can be disposed at a permitted disposal facility. 

Discarded equipment that is to be disposed, which can still be re-used, was rendered in- 

operable prior to its disposal in the refuse facility at the direction of the Department. 

5.3. GPS Data Collection 

When possible borings were located &d marked in the field using a global positioning satel- 

lite (GPS) receiver and the NAD83 datum. Investigative data for each boring, sample, and 

test performed were entered into an electronic Microsoft Access 2000 database file. Borings 

were identified by a unique identification number system. Analytic data for each boring is 

included in the database file (Appendix F). 

5.4. Laboratory Analysis 

Soil samples were analyzed for total petroleum hydrocarbons (TPH) as C4-C12, CI3-C22, C23- 

C32, and >C32 by modified EPA Method 801515035, VOCs by EPA Method 8260B15035, 

semivolatile organic compounds (SVOCs) by EPA Method 8270C, polychlorinated biphen- 

yls (PCBs) by EPA Method 8082, Title 22 Metals by EPA Method 6010B, pH by EPA 
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Method 9045C, organochlorinated pesticides (OCPs) by EPA Method 808 1 A, and chlorin- 

ated herbicides by EPA Method 8 15 1 A. 

Soil vapor samples were analyzed for VOCs by EPA Method 8260B, in accordance with the 

DTSCIRWQCB Guidance for Active Soil Gas Investigations. 

Groundwater samples were analyzed for TPH as C4-CI2, C13-C22, C23-C32, and >C32 by modi- 

fied EPA Method 8015, VOCs by EPA Method 8260B, SVOCs by EPA Method 8270C, 

PCBs by EPA Method 8082, Title 22 Metals by EPA Method 6010B, pH by EPA Method 

9045C, OCPs by EPA Method 8081A, and chlorinated herbicides by EPA Method 8 151A. 

The laboratory limit on the analysis is reported as Method Detection Limit (MDL) and Prac- 

tical Quantitation Limit (PQL). Soil vapor samples were analyzed by an on-site state- 

certified mobile laboratory operated by Jones Environmental. Soil and groundwater samples 

were analyzed by Advanced Technology Laboratories (ATL), a state-certified laboratory in 

Signal Hill, California. Copies of the laboratory reports are presented in Appendix G. 

5.5. Quality Assurance and Quality Control (QNQC) 

5.5.1. Field QNQC 

Field procedures, including decontamination of field sampling equipment, described in 

Appendix C, were utilized to ensure quality of samples during field sampling. Duplicate 

samples were collected. The number of duplicate samples to be collected was approxi- 

mately 10 percent of the total number of samples collected from the site. Duplicate 

samples were collected, numbered, and packaged in the same manner as other samples. 

Rinsate blank (equipment blank) samples were collected at a rate of one per chain-of- 

custody (COC), per drill rig, and consisted of distilled water poured through decontami- 

nated sampling equipment. Trip blanks were included in each cooler used to transport 

samples to the laboratory. 
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5.5.2. Laboratory QAIQC 

ATL analyzed samples in accordance with the requirements of their in-house QAIQC 

program (a copy of which will be provided to the Department upon request) and the re- 

quirements of contract 07A22 1 1. 

Jones Environmental analyzed soil vapor samples in accordance with the 

DTSCIRWQCB Guidance for Soil Gas Investigations. 

6. ANALYTICAL RESULTS 

6.1. Chemical and Metal Results for Soil Samples 

Results of the chemical and metal analyses of 27 soil samples are summarized in Tables 1,2, 

and 3. Analytical results are also presented in the attached Access database file (Appen- 

dix F). A copy of the laboratory reports is included in Appendix G. Boring logs are included 

in Appendix H. Results for the soil samples collected during the current assessment are sum- 

marized as follows: 

Toluene was detected in soil samples 1001-1 15-0-S, 1001-1 15-3-S, and 1001-1 17-343 at 
concentrations of 14, 6.4, and 34 micrograms per kilograms (pgkg) respectively. Other 
VOCs were not detected in any other soil samples. The concentrations of toluene de- 
tected are below the EPA Region 9 Preliminary Remediation Goals for industrial 
properties (PRGi; toluene - 520,000 pgkg). 

Detected Title 22 Metals concentrations were below respective State of California Total 
Threshold Limit Concentrations (TTLCs). One soil sample exceeded 10 times the State 
of California Soluble Threshold Limit Concentration (STLC) for lead (50 milligrams 
per liter [mg/l]): 1001-120-0-S at 120 milligrams per kilogram ( m a g ) .  This sample 
was analyzed for its soluble lead concentration and the result was less than 5 mg/l. 

TPH C4-C12 was not detected in site samples,, TPH CI3-C22 was detected in 15 samples 
with detections ranging fiom 11 to 880 mg/kg. TPH C23'C32 was detected in 17 samples 
with detections ranging fiom 10 to 5,100 m a g .  TPH >C32 was detected in 19 samples 
with detections ranging from 11 to 7,600 m a g .  Elevated concentrations of TPH .C23- 
C32 and >C32 were detected in 1001-1 19-0-S (5,100 and 7,600 mglkg, respectively). The 
RWQCB Soil Screening Level (SSL) for C23-C32 is 10,000 mgtkg. If the two elevated 
concentrations from 1001-1 19-0:s are summed, this SSL is exceeded. The concentra- 
tions of TPH in 119-1 are insignificant. No samples exceeded the SSLs of 500 m a g  
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for the TPH C4-C12 range, 1,000 mglkg for the CI3-C22 range, and 10,000 mglkg for the 
TPH C23-C32 and TPH >C32 ranges. 

Concentrations of PCBs, OCPs, and chlorinated herbicides were not detected in soil 
samples. 

SVOC concentrations were detected in four samples. Concentrations of fluoranthene, 
phenanthrene, and pyrene were detected in soil samples 1001 -1 17-3-S and 1001 -1 17-3- 
SD. Concentrations of bis(2-ethylhexy1)phthalate were detected in soil samples 1001- 
11 7-3-SD, 1001 -120-0-S, and 1001-120-1-S. Detected SVOC concentrations were be- 
low their respective PRGis. There is no hazardous waste criteria for these compounds. 

pH levels within soil samples ranged from 5.1 to 11. 

6.2. Chemical Results for Soil Vapor Samples 

Results of the chemical analyses of the 6 soil vapor samples are summarized in Table 4. A 

copy of the laboratory report is included in Appendix G. Results for the soil vapor samples 

are summarized as follows: 

Four soil vapor borings had detectable concentrations of one or more of the following: 
tetrachloroethene (PCE), trichloroethene (TCE), trichlorofluoromethane, and fieon 11 3. 

PCE was detected in four soil vapor samples. Concentrations of PCE exceeding Cali- 
fornia Human Health Screening Level (CHHSL) of 0.603 micrograms per liter (pg/l) 
were detected in soil vapor samples 1001-1 18-5-V and 1001-119-5-V at 1.76 and 0.81 1 
pg/l, respectively. 

The greatest concentration of TCE was 0.334 pg/l in 1001-120-5-VD. The CHHSL for 
TCE of 1.77 pg/l was not exceeded. 

The greatest concentration of trichlorofluoromethane was 0.144 pg/l in 1001 -1 20-5-V. 
There is no listed CHHSL for trichlorofluoromethane. 

The greatest concentration of freon 113 was 1.54 pg/l in 1001-120-5-VD. There is no 
listed CHHSL for fieon 1 13. 

6.3. Chemical and Metal Results for Groundwater Samples 

Results of the chemical and metal analyses of two groundwater samples are summarized in 

Tables 5, 6, and 7. A copy of the laboratory report is included in Appendix G. Results for the 

groundwater samples are summarized as follows: 
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VOCs were detected in the two groundwater sample and the duplicate. PCE was de- 
tected in1001-118-52-G. 1001-11 8-52-GD, and 1001-120-50G at 28, 27, and 37 pg/l, 
respectively. Detected concentrations of PCE exceeded the Maximum Contaminant 
Level (MCL) of 5.0 pg/l. TCE was detected in 1001-1 18-52-G. 1001-1 18-52-GD, and 
1001-120-50G at 550, 540, and 480 pg/l, respectively. Detected concentrations of TCE 
exceeded the MCL of 5.0 pg/l. l , l  -dichloroethene was detected in 1001-1 18-52-G. 
1001-1 18-52-GD, and 1001-120-50G at 39, 35, and 15 pg/l, respectively. Detected con- 
centrations of 1,l-dichloroethene exceeded the MCL of 6.0 pg/l. 

TPH C4-CI2 was detected in one groundwater sample (1 001 -1 18-52-G) and its duplicate 
at 0.25 and 0.24 mg/l, respectively. TPH CI3-C22 was detected in the one groundwater 
sample and its duplicate at 0.37 and 0.29 mgll, respectively. TPH C23-C32, and TPH 
>C32 were not detected in groundwater samples. There is no listed MCL for TPH. 

PCBs, SVOCs, OCPs and chlorinated herbicides were not detected in groundwater 
samples. 

The pH of groundwater samples ranged from 6.6 to 7.4. 

Detected Title 22 Metals concentrations in groundwater sample 1001-1 18-52-G and its 
duplicate 1001-1 18-52-GD exceeded the respective MCLs for barium, chromium, and 
nickel. Detected Title 22 Metals concentrations in groundwater sample 1001-120-50-G 
exceeded the respective MCLs for arsenic, barium, chromium, copper, mercury, nickel, 
and selenium. Other detected Title 22 Metals concentrations were below their applicable 
MCLs. 

7. CONCLUSIONS 

Based on the results of the assessments conducted to date, the following conclusions have been 

made: 

Soil Samples 

Insignificant concentrations of VOCs were detected in three of 27 soil samples. The detec- 
tions were far below PRGis which are health risk based criteria. The detected 
concentrations would not cause the soil to be classified as a hazardous waste. 

TPH was detected in 20 of 27 soil samples. The concentrations of TPH did not exceed SSLs 
for the protection of groundwater established by the Los Angeles Regional Water Quality 
Control Board (LARWQCB). Elevated concentrations of TPH C23-C32 and TPH >C32 were 
detected in soil sample 1001-1 19-043. If the two elevated concentrations fiom 1001 -1 19-0-S 
are summed, the SSL (10,000 mgtkg) is exceeded. The elevated TPH concentrations are lim- 
ited to the surface only. This data suggests a limited surface spill. 
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PCBs, OCPs, and chlorinated herbicides were not detected in the 27 soil samples. 

SVOCs were detected in four of 27 samples. Detections in these 4 samples did not exceed 
PRGis. The concentrations of SVOCs detected would not cause the soil to be classified -as a 
hazardous waste. 

As is typical, one or more metals were detected in each of the 27 soil samples collected. 
None of the metals concentration exceeded the California criteria for hazardous waste based 
on total concentrations. The concentration of lead in soil sample 1001-120-0-S did exceed 
10 times the California soluble threshold for hazardous waste. The sample was analyzed for 
soluble lead concentration and the result was less than 5 mgll so the soil would not be classi- 
fied as a hazardous waste. 

Soil Vapor Samples 

VOCs were detected in five of six soil vapor samples collected. PCE concentrations in 1001- 
11 8-5-V and 1001-1 19-5-V exceeded the industrial CHHSL. The boring locations of 1001 - 
11 8 and 1001-1 19 are along the northwestern edge ,of the property, away from the site build- 

: 7 ing. However, none of the VOCs detected in the vapor samples were detected in soil 
I samples. The concentrations of VOCs detected in soil vapor would not cause the soil to be 

classified as a hazardous waste. 
1 

Groundwater Samples 

Groundwater was encountered beneath the site at a depth of approximately 50 feet bgs. 
Groundwater samples collected at the site contained no detectable concentrations of PCBs, 
SVOCs, OCPs, or chlorinated herbicides. One of the two groundwater samples collected 
(and its duplicate sample) contained detectable concentrations of TPH. There is no listed 
MCL for TPH. The two groundwater samples collected (and the duplicate) contained con- 
centrations of VOCs in excess of the MCLs for PCE (5 pg/l), TCE (5 pg/l), and 1,l- 
dichloroethene (1,l-DCE) (6 pg/l). These detections (PCE from 27 to 37 pg/l ; TCE from 
180 to 550 pg/l ; and 1,l-DCE from 15 to 39 pg/l) were expected because of the site's loca- 
tion relative to regional solvent plumes in the San Fernando Valley. As mentioned above no 
VOCs were detected in soil samples collected at the site. Groundwater samples collected at 
the site contained concentrations of arsenic, barium, chromium, copper, mercury, nickel, and 
selenium in excess of the MCL. MCLs are a drinking water standard and do not indicate a 
hazardous waste classification. 

8. RECOMMENDATIONS 

The following recommendations are based on the findings of this assessment. 

The results of this SI be used in the development of a HSP for the proposed construction. 
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We estimate the cost to excavate and dispose of the 10 cubic yards (volume of soil 50' long, 
10' wide, six inches deep) of TPH containing soil in the vicinity of boring 11 9, including 
preparation of a worker health and safety plan, and reporting, will be approximately $17,400 
(Appendix I). 

Soil to be disposed by the Department should be classified for acceptance by a disposal fa- 
cility selected by the Department before excavating and transporting the soil. 

9. LIMITATIONS 

The services outlined in this report have been conducted in a manner generally consistent with 

current regulatory guidelines. No warranty, expressed or implied, is made regarding the profes- 

sional opinions presented in this report. Ninyo & Moore's opinions are based on an analysis of 

observed conditions and on information obtained fi-om third parties. It is likely that variations in 

soil conditions may exist which were beyond the scope of work. 

The samples collected and chemically analyzed and the observations made are believed to be 

representative of the general area evaluated; however, conditions can vary significantly between 

sampling locations. The interpretations and opinions contained in this report are based on the re- 

sults of laboratory tests and analyses intended to detect the presence and measure the 

concentration of certain chemical or physical constituents in samples collected fi-om the site. The 

analyses have been conducted by an independent laboratory, which is accredited by the United 

States EPA and/or certified by the State of California to conduct such analyses. Ninyo & Moore 

has no involvement in, or control over, such analyses and has no means of confirming the accu- 

racy of laboratory results. Ninyo & Moore, therefore, disclaims any responsibility for inaccuracy 

in such laboratory results. 

This document is intended to be used only in its entirety, No portion of the document, by itself, is 

designed to completely represent any aspect of the project described herein. Ninyo & Moore 

should be contacted if the reader requires any additional information, or has questions regarding 

content, interpretations presented, or completeness of this document: Opinions and judgments 

expressed herein, which are based on our understanding and interpretation of current regulatory 

standards, should not be construed as legal opinions. 
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TABLE 1 - CHEMICAL RESULTS FOR SOIL SAMPLES - VOCS 

Sample 

1001-1 15-0-S 
1001-1 15-1-S 
1001-1 15-3-S 
1001-1 15-5-S 
1001-1 16-0-S 
1001-1 16-1-S 
1001-1 16-3-S 
1001-1 16-5-S 

1001-116-5-SD 
1001-1 17-0-S 
1001-1 17-1-S 
1001-1 17-3-S 

1001-117-3-SD 
1001-1 17-5-S 
1001-1 18-0-S 
1001-1 18-1-S 
1001-1 18-3-S 
1001-1 18-5-S 
1001-1 19-0-S 
1001-1 19-1-S 
1001-1 19-3-S 
1001-1 19-5-S 
1001-120-0-S 
1001-120-1-S 

1001-120-1-SD 
1001-120-3-S 
1001-120-5-S 

Notes: 
EPA - United States Environmental Protection Agency. 
pglkg - microgram per kilogram. 
PCE - tetrachloroethene. 
TCE - trichloroethene. 
VOCs - volatile organic compounds. 
ND - not detected - see laboratory report additional details. 
Individual detection limits presented in the laboratory report in Appendix G. 
PRG-Industrial - EPA Region 9 Preliminary Remediation Goals for Industrial Properties. 

Depth 
(feet) 

0 
1 
3 
5 
0 
1 
3 
5 
5 
0 
1 
3 
3 
5 
0 
1 
3 
5 
0 
1 
3 
5 
0 
1 
1 
3 
5 

PRG-Industrial 

Date 

211 312009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
211 312009 
2/13/2009 
2/13/2009 
211 312009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 
2/13/2009 

PCE 
(luglkg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1,300 

US EPA Method 
TCE 

(lug/kg) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND' 
ND 
ND 
ND 
ND 
ND 
110 

8260B 
Other VOCs 

(lug/kg) 
toluene 14 

ND 
toluene 6.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

toluene 34 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

toluene 520,000 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, pH, OCPs and Chlorinated Herbicides 
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TABLE 2 - SOIL SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, pH, OCPs and Chlorinated Herbicides 

Sample Depth (feet) 
Sample 

Date 

PRG - Industrial 

EPA 3550B182706 (pgikg) 

SVOCs 

Notes: 
EPA - United States Environmental Protection Agency. 
mgkg - milligrams per kilogram. 
pgkg - micrograms per kilogram. 
PCBs -polychlorinated biphenyls. 
SVOCs - semivolatile organic compounds. 
OCPs - organochlorinated pesticides. 
ND -not detected above the Practical Quantitation Limit - see laboratory report for additional details. 
PRG-Industrial - EPA Region 9 Preliminary Remediation Goals for Industrial Properties. 
NL - Not Listed. 
SSL. - Soil Screening Levels published by the Los Angeles Regional Water Quality Control Board for soil 20 to 150 feet above groundwater. 

bis(2-ethylhexy1)phthalate 120,000 
fluoranthene 22,000,000 

phenanthrene NL 
pyrene 29,000,000 

EPA 35MBl8082 (pgikg) 

PCBs 

9045c EPA 

PH 

EPA 8015B(M) (mgikg) 

Individual PRGs May Vary NL. 

C4-C12 

NL. 

EPA 3550B18081A (pgkg) 

OCPs 

EPA 8151A (pgncp) 

Chlorinated Herbicides 

Individual PRGs May Vary 

C13-C22 

NL Individual PRGs May Vary 

C23-C32 

NL 

>C32 

NL 
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TABLE 3 - SOIL SAMPLE ANALYTICAL TEST RESULTS - TITLE 22 METALS 

Sample 
Depth 
(feet) 

'rTLC ( W k )  
10 x STLC (mgn) 

Sample 
Date 

Notes: 
mgkg - milligrams per kilogram. 
mgll -milligrams per liter. 
Samples were analyzed using United States Environmental Protection Agency (EPA) Test Method 6010B. 
*Mercury was analyzed using EPA Test Method 7471A. 
Bold indicates that the detected concentration exceeds the applicable 10 x STLC. 

500 
150 
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7P - seven purge volumes. 
PCE - tetmchloroethene. 
TCE - trichloroethene 
pgA - microgram per liter. 
ND -Not detected above reported detection limit. 
Individual detection limits presented in the laboratory report in Appendix G. 
NL - None Listed. 
CaVEPA - California Environmental Protection Agency. 
CHHSLs -California Human Health Screening Levels established by the CaVEPA in January 2005. 

TABLE 4 - SUMMARY OF SOIL VAPOR SAMPLE ANALYTICAL RESULTS 

Sample 

(feet) 

Date 
Sampled 
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TABLE 5 - CHEMICAL RESULTS FOR WATER SAMPLES - VOCS 

Sample 

EB021309-A 

Trip Blank D 

Trip Blank E 

1001-1 18-52-G 

1001-1 18-52-GD 

1001-120-50-G 

Date 

211 312009 

211312009 

211 312009 

211 312009 

211 312009 

211 312009 

MCL 

EPA Method 8260B 

Notes: 
EPA - United States Environmental Protection Agency. 
pgl1- microgram per liter. 
PCE - tetrachloroethene. 
TCE - trichloroethene. 
I, 1 -DCE - 1 , 1 -dichloroethene. 
VOCs - volatile organic compounds. 
ND -not detected - see laboratory report additional details. 
Jndividual detection limits presented in the laboratory report in Appendix G. 
EB - equipment blank. 
MCL - California Department of Health Services Maximum Contaminant Levels (Primary). 

PCE 
(pgll) 
ND 

ND 
ND 

28 

27 

37 

5.0 

TCE 
(pgll) 
ND 

ND 

ND 

550 

540 

480 

5.0 

1,l-DCE 
(pgll) 
ND 

ND 

ND 

39 

3 5 

15 

6 .O 
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TABLE 6 - WATER SAMPLE ANALYTICAL TEST RESULTS - PCBs, SVOCs, Gasoline, Diesel, and Oil Range Organics, 
pH, OCPs, and Chlorinated Herbicides 

Sample 

EBO21309-A 
1001-1 18-52-G 

1001 - 1 18-52-GD 
100 1-120-50-G 

Sample 
Date 

2/13/2009 

2/13/2009 

2/13/2009 

2/13/2009 

MCL 

Notes: 
EPA - United States Environmental Protection Agency. 
mgA -milligrams per liter. 
pgll - micrograms per liter. 
PCBs - polychlorinated biphenyls. 
SVOCs - semivolatile organic compounds. 
ND - not detected above the Practical Quantitation Limit - see laboratory report for additional details. 
MCL - California Department of Health Services Maximum Contaminant Level. 
NA - Not Analyzed. 
NL - Not Listed. 

EPA 8 0 1 5 B O  (mgh) EPA 3550B/8082 (pgfl) 

PCBs 

ND 

ND 

ND 

ND 

C4-C~z 

ND 

0.25 

0.24 

ND 

NL Individual MCLs Vary 

EPA 3550B18270C (pg/l) 

SVOCs 

ND 

ND 

ND 

ND 

C~-czz 

ND 

0.37 

0.29 

ND 

NL Individual MCLs Vary 

9045c 
EPA 

PH 

6.6 

7.3 

7.4 

7.4 

cz3-c3z 

ND 

ND 

ND 

ND 

NL NL 

>c3z 

ND 

ND 

ND 

ND 

NL 

EPA3550B18081A (pg/l) 

OCPs 

ND 

ND 

ND 

ND 

EPA 8151A (pgn) 

Chlorinated Herbicides 

ND 

ND 

ND 

ND 

Individual MCLs Vary Individual MCLs Vary 
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I 

i 
I 
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I 3. XNTROlDUCTl0.N 
1 'Tl~e State of California Dcpar-Cment of Trar~sportatio~~ (Caltrans) has autl~ollized Ninyo &L Mool-e 
I 

to conduct a Lcad Site T~~vestigation (LS1) at the Interstate S/tVestem Avenue interchange area 

between the Sonori Avexlrlc 8 l ~ d  Allen Aventic undercrossings in the city of Glendalc, in the 
, I 

county of Los Angeles, California (sitc). Work was conducted in accordanc~ with the Caltrans 
, Cantract No. 43A0078, Task Order (TO) No. 07-178GAZ-QV, and the agreement belwccn 

\ 

N i n y ~  rR! Mooxc and Galtra~is. 

I 

The LSI is part of preparation work for reconfiguration al: the northbound hlerstatc S/Westem 

1 Avenue interchmge involving approximately olnc kilometer (Kilometer Post [KT?] 44.3 to 45.3) 

1 u f  frccway. In adCIiti011 to the LSI, a Parcel Acquisition Site Investigation (ASI) will be prepared 

I by Njnyo & Moore (sep;uatcly fifrorlz the LSX) for faus rigl~t-of-way (ROFV) parcels associated 
I 

with the 1I-5PiltTcstern Averme interclna~ge projcct. The AS1 will be submitted as a separite report. 

I The site location for the LS1: is prcscnted on Figure 1. 
I 

The purpose of the LSX was to evaltlatc surface and subsurracc soil at tlie northbound htcrstate 

5IWestern Avcnuc intcrcl~ange and the loczlion of proposed retaining wall new this interchange. 
1 

Tfiese lacations were evaluated lfor concei~tratiol~s of aerially dcpositcd lead (AD1;) wilhin tllc 

Caltraz~s RQJV thil may cxcccd acceptable regulntory limits, 'i'he soil adjacent to tlrc freetvay is 

suspected o f  bcing contaminated with ADL belicvcd to be horn automobile anissioris -From the 

use of leaded gasoline prior to 1986. Thc jnfon~~ation obtained li.0111 the limited soil sampling 

and laboratory testing was used to determine the method of re-use 01. disposal af soil cxc.avated i 
1 I 

drrri~~g thc proposed consh-uctioa at the sitc. The data was also used to inforxli CalA-ans of poten- 1 
I 

I tial health and safety issues far workers at t11e site d~rring corrstmctiolx activities. Ninyo $ Moore 

prepared a Health and Safety Plan, datcd November 13, 2002, that was dclivered to tlie Caltrans 

Project Manager. I 

I 

2. INVESTIGATIVE SUNiMMEY 

Ninya & Moore collected sail smplcs within the Calba~~s  ROY? at the 11.o~-tl~bound lnterstatc 

I S/Wcstcrn Axnue  interclimge and the locatiorl of a proposed retaining wall near this intercl~ange 
-- - - - - -  . -. -- - - - - -- - . . - - . - - - - - -  - -  - -- - -- - -- 

I 

1 
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I1 

hariveen the SOnorl Arcnuc and Allen Avenue ~~~r(iCiirossings (KP 4 4 3  10 41.3 llgs). A total 01 
1 

-1 28 soil borings were advanced for tlris task. Soil borings \vwc identified with a tlirec digit prefix 
I / I  

(579) provided by Galtrans and the boring nurnbcr (101 to 128). Soil samplcs were la12elerl with 11 

I /  . thc Caltrans prefix followed by thc boring number and then thc sarnplc dept11 (below grorrnd swr- 1 
I li 

I  

face fbgs]) in rnctcrs. Tlierefore, a soil sample collected at a depth of 0.3 1x1 bgs f1'01i1 boring 579- 
- 1  

1 I 101 would be designated 579-101-0.3. Soil san~ples were collcctcd at the surface (O), 0.15, 0.3, 

O.G, 0.9, and 1.5 m bgs, unless refusal was alcountered during drilling. A total of 130 soil sari- 

, 
I ples were collected from 28 boring locations. Tke boring locations asc presented or1 Liayouls L-1 

through L-3. 

I 
I I  

Eight (8) of thc 130 soil sarx~ples collected contained concentrations of lead, which equated or 

I csceeded the California Total Theslzold Limit Concw~tration (TTLC) for lead (1,000 rnilligrms 
1 per kilogram frngkg]), Thee  (3) sil1.11ples exceeded t.hc 1,411-mpkg limit provided. in thc Sep- 

! terrxber 22, 2000 Califoniia Environmerztal Protection Agency (Cal-EPA) Dcpalrl.1.xle1.t of Toxic 

Substances Control (DTSC) variance to Cczlllrans District 7 (variarxce) as a~nended by Assembly 

I Bill 414, Filly (50) soil samples contained concc~itrations of lead less than the TTLC of 1,000 
I 

mgkg but more than or equal to 50 rndkg, which is 20 times the Calihr~xia Soluble Threshold 
I Limit Concentration (S'lX,C) for lead (5  rnilllgrdxns per liter [mg/l]). These 50 soil samples werc 
I 
I 

analyzed for sol~~ble  lead (STLC) by thc Wastc Extraction Test ('FVET). Forly-l'our (44) of these 

samples contained 5 xngJl or more of soluble lead (STLC). Each ol: tlzcse 44 samples was subse- 

quer~tly a~lalyzed for solul~le lead using the deionized water (IX-WET) exlraclion. Thirty-two 

(32) of the 44 samples contained 0.5 mpjl or more of lead using the DI-WET method. 

In accordance with thc TO, a total of 19 samples were analyxed by 'Ib~icity Characteristic 

Leaching Procedure ('X"CI,P). These 19 samples contained total lead (TTLC) greater than 350 1 
111gkg (material likely to be disposed of at a Class 1 Ia~~d-fill). Four (4) of tl~c 19 samples con- 

I 
taincd 5 rndl  or rmorc of lead by TCLP. I 
In accordance with the TO, samples were analyzed for pH to meet the requirement of analyzing a I 
miuimrnm of 10 percent of the lotal sanlplcs, ?iYelve (12) randomly selecled samples wclc aria- 

lyzed for pH. 'f'lw pH values ranged from 5.8 lo 9.0. 
.......... .... - ...................... -. - . .  . . - -  . . . .  - ....... -. .... .. 
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Each of thc soil samples coliocicd were recorded on a total of three chain-of-cnstody (COC) re- 

cords. In accorclancc wit11 the TO, onc cquipn~ent rinsatc sample was collcclcd per COC record. 

Three equipment rinsalc samples were collcctccl and at~alyzed lor total lead. The highcsl concen- 

tration oficad detected in any of tEtc rinsate samples was 0.0061 l?zg/l. 

I 

I 3. PROJECT DESCHPTION 

The following scctions describe the siic clescri ption, purpose, and limitations. I 

3.1. Site Description I 

1 Thc sitc was along the norkhbound 1-5/Westem Avnluc interchange in thc City of Glendale ~ 
I (Figure I). Specific boring locations were dong the areas of the northbound Interstate 

S/Westcm Avenue interchange md the proposed retaining wall area near this interchange be- 

I hvecn the Sonora Avcnve and t11e Allen A'tr~me undercrossing (KP 44.3 to 45.3; Figure 1). I 

I 
I In accordance with the 'YO, this project was divided into two sitcs as shown in Table TI. 

Soil samples were collected lrom u~lpltved shoulders and liceway on and unpaved areas of 

off ramps at the locations specified in the TO. Tlic boring locations arc prcscnted on Lay- 

outs IJ- I tl~rouglx L-3 includcd in this report. 

Table TI-- Baring Distribution 

Total Burings 
19 

9 - 

5oiI Borings 
579-101 lo 579-119 

579-120 to 579-128 

I. Site 

1 

2 

Site Limi.ts 
East of Westen1 A~cxluc, fiom 
Station 443-1-61.5 7 1 to Western 
Avenrrc 
West of Wcstcrn Avenue, from 
Western Ave13ue to Slation 
451+13.018 
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1 1 
3.2. Purpose 1 
Thc puq,ose of the TO was to evaluate concentrations of ADL in soil and assess if they ex- 

! ? I 
ceed acceplablc regxilatory conccntrirtia~s along Ulc above-menlioncd locations and to 

provide recornmendalions rcgarding the handling of the soil Tor re-use, or mcthods in dis- 

posal. I 

I 
I 

3,3. Limitations 

The LSJ, was co~ducted in accordance with TO No. 07-1 7R4Al-QV and Statewide Contract 

No. 43AO078. 
I 
1 
1 

The environmental services described in this report have been conducted in general accor- 
I 

I dance with c~~rrent regulatory guidelines and the stan&xd-of-care exercised by 
I 

environmental consuitants performing sili~ilnr work in thc project m a .  No warranty, ex- 

1 presrcd or implied, is mado rcgasding the professional opinions presented in this rcport. 

Please note that this study did not includc an evaluation of gcotechnical conditions or poten- 
I 

I tial geologic lzazards. 
I 

This document is intended to bc uscd only in its enliroty. No portion of thc document, by it- 
I sclf, is designed to ~omplctcly represent any aspcct of the project described herein. Ninyo & 

I Moore should bc contacted if the rcadcr requires any additional information or has questions 
I 

regarding the content, iniorprctations presented, or completeness o i  this document' 

I 
1 Our conclusions, rocomcndations, and opinions are based on an analysis of the obsorvcd 

site conditions and the referenced literature. Tt should be iniderstood that the conditions of a 
I 

I 
- site can change wilh timc as a result of ratrwal processes or tho activities of man at the sub- i 

ject site or ncwby sites. In addilion, changes to the applicable laws, regulations, codes, and I 
I I I 

I 
standards of practice may occur due to government action or the broadening of knowledge. 1 
Thc findings of this report may, therefore, be invalidated over time, in part or in whole, by I 

I I 
- changes over whicli Ninyo & Moose has 110 coi~trol. I 
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4, 1NVES'~X'CATXON BIETHOBS 

The field work was conducted on Novernber 14 and 15,2002. Traf[ic coilha1 consisted of shoul- 

der closures provided on both days by Amcrican Rarricadc, lnc. of Anaheim, California. Tho , 

following scctions describe soil sampling completwl by iland-auger, il~vestjgative derivcd wastes, 

laboratory analyses, and Geographical hhrmation System (GlS) data. 

4.1, Rand-Auger Sampling 
I I 
I A total of 130 soil samples were collected Irom 28 soil borings (frc~rn Sites 1 eld 2). Soil ~ I 

samples were collected at the surface (0), 0.15, 0.3, 0.6,0.9, and 1.5 m bgs, except for sam- 
I 
I 

1 ples not collected due to refusal encountered during hand-augcrinp. S amples collected wd 1 
those not coll~cted because of reli~saf in each boring arc presented in Tabfc 1. / 

I I 

I 

Ninyo & Moorc collected samples using a hand-auger and placed thesc sanlples into new, 2- 

inch-diameter by 3-inch-long ixass sleeves, and capped with plastic end caps and labeled. 

The sampling equipment was dccontan~inated belwocn each boiii~g and equipment rinsale 

samples were collecied and analyzed. Equipment rinsate sampies arere collected by pouring 

deionized watcr ovcri'through de~onta~ninated equip~~ent and allowing Ulc water to drain 

into laboratory-supplied sample containers. Soil sarnpies and equipment iinsate samples 

were transferred under COC protocol to a State-certified laboratory within 24 hours of col- 

lcctjon. h~ accordance with. the TO soil sample hamoge~~izatioa was performed in lhc 

laboratory. 

4.2. Tnvestigative Derived Wastes 

Soil cuttings generated by hand-auger drilling were rcturned l o  the borcl~olcs upon collec- 

tion of soil samples. Decontamination water was tmsported ofl the site and placed in a 55- 

gallon drum at the Ninyo $ Moore ofice. 11s required by the TO, no decontamination water 

entered slorn draills or escaped the Caltrsns ROW. The dccontatnination water is currently 

being charactorizccl for disposal. Upon completion of charaderizadon. the decontamination 

water will be disposed of'approp~-iately. 
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4.3. Laboratory Amlsllyses 

Soil sa~nples were transferred under COC to Advanced Technology Laboratories (ATL) of 

Signal Hill, California. Once the san~l~les were ieceivcd by ATL3 the analysis of tlic samples 

was performed within five days, the turnaround time specified in the TO. Thc ilolding time 

for mctals analyses is 180 days. Prior to analysis, soil sample homogei~ization was pcr- 

fom~ed by ATL. The laboratory analyses are presented in tho laboratory results included in 

Appendix A. 

LI accordru~ce with the TO, cmh soil sample (130 total) was analyzed for total lead (TTLC) 

by United States Environmental Protection Agency (EPA) Test Method No. GOlOR. Of 

Ihose, 50 samples conlainad total lead (TTLC) at concentrations greater than or equal to 1 
I 

50 m a g  and lcss than 1,000 mglkg, and were further analyzed for soluble lead (STLC) us- 1 
1 

ing tlxc WET Method by EPA Test Method No. 7420. Forty-four (44) of these 50 samples j 
, 

contained soluble !cad (STLC) at ~mccntrations greater than or equal to 5 rngil, and were ~ 
i 

I 
further analyzed for solublc lcad using the DI-WET Method by BPA Tost Mcthod No. 7420. I 

1 

I I 

I 112 accordance with the TO, selected samples (total 19) were analy~ed h r  lend hy TCLP us- 

ing EPA Test Method Nos. 13 11/7420. These 19 saniples contai~led total lead (TTLC) I , 
I I 

I greater than 350 m a g  (material likely to be disposcd of at a Class I landfill). Pour (4) of 

1 the 19 samplcs c o ~ ~ t a i ~ ~ e d  5mg/l or more o f  lead hy TCLP. Analysis for TCLP is used to 
I 

I evaluate wlletl~er soils shouId be classified as hazarclous for disposal p ~ ~ ~ ~ o s c s  uadcr Pedml 

Law. I 
I 
1 

In accor&ance wilh the TO, samples were analyzed for pF1 using EPATcst Method No. 9045. ! 
I I 

I T\wlvc (12) randomly sdected s.dnzplcs were analyzed for pH. I 

I 
I ln accorcla~ce with Contract No. 43A0078, one equipment rillsate s a n y l w a s  collcctcd md 1 , 

1 

analyzed pcr COC. .l.hree equipmen1 rinsate samples were collcc~ccl and a~~alyzed for total 

lead by EPATcst Mcthod No. 6010D. 
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4.4. Gexlgrapl~icczl Xmforrnatiun Systexn (GIs) 

Latitude and Iongiiudc (NAD 83) of sampling locations were recordcd with a handheld 

Global Positioning system (GPS) urlit (Geoexplorer 3, Trimblc). Laboratory data and coor- 

dinates wesc ~nllercd into the Access database provided by Caltrat~s. SampIc D s  ilitertded for 

use by Caitrans for sampling and for GJS tables were proviclcd to Ninyo & Moore. Thc G1S 

hblcs arc prcscnted in Appendix B. The samplc 1Ds presented in Appendix B are identical to 

the sainple IDS used tho~~ghoot  this report and shown on the attached Table 1, cxccpt for 

surfdce samples which were designated by "0" instead of "S". The sample lDs in Appendix 

R and Table 1 art= in tllc following forn~at: three-digit prr;Gx - three-digit boring n~unbcr - 
depth in meters. The three-digit prefix lor this TO was 579, The thrce-digit boring numbers 

are based on sections as defined in Table TI and the dcpth is in meters. For example, sample 

579-101-1.5 is the sample collected rrom a clcptls of 1.5 rn in boring 101 advanced for this 

TO (579). 

5. INVESTXGATIVE W,S,STJX,TS 

The results of the completed work, frcld quality assurance/qaality control (QA/QC), laboratory 

results and laboratory QA,/QC is presented below. 

5.1. Summary uf Conrpleted Work 

The rlt~mbcr of boritxgs completed and saniplcs collected relative to the number of borings 

and samples proposed in lhc TO i s  summarized in Table T2. As indicated in Table T2 kach o f  

the pmposcd 28 baring were completed. Some borings wcre completed with jess than five 

samples callected per boring dile to sampl i~~g  equipment refusal. If rcfilsal was cncou~ste~-ed 

in a boring after- collection of the third sample, thc borir~g was tem-minated at that depth. If re- 

fusal was encountered prior to collection of the third sample, the boring was relocated and 

one additiol~al attempt was madc lo collcct the deeper sali~ple. Each sample interval, at 

~vllich samples were liot collccted d~le  to ref~~sal, is inclicated on the attached Table 1 (fol- 

Iowirzg the text). 

.. . - . . . . . . . . . . . . . . . . - . . . . . .. . . -. . . -- .. - . . . . -. -. . . -. . . . . . . - . - . . . . . - . . . . . . -. . . . . . . . . . . - -- . . . . . - - . 
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"Table T2 - Srxxzzxnary o f  work 

5.1.1. Pieid Quality AssurmcelQuaEity Corrtrol (QAlQC) 

In ordn. to reduce the likelihood of cross-contamination, san~pfir-tg equipment was de- 

eontaminalcd bcbveen boi.ings. Equipment was washed in a solution of nor.1-phosphate 

detergent, rinsed in clear water, rinsed in distilled water, a d  dried. To evaluate the cf- 

fectiveness of thc decontarnination pxocccluscs, one equipment rinsatc blank was 

collected for each COC (three samples total). Tlie samp1cs were collected by pollring 

deionized watcr tlxoughlover decontaminated equipment and collecting. the water in 

labaratory-supplied conlainers. Thc sanples were analy~cd for total lead. The higllcsl 

detectable cunccnlration of lead was 0.0061 mdl. Thc results are indicative or thorough 

dccorltaninatior.1. 

- 
No, of Borings Con~pleted 

{Sarriplcs Collected and 
Aualyzcd) 

28 (130) 

5.2. Laboratory Results 

'Ikbles T3 and T4 su~nmarize thc laboratory results (TTLC, STLC, DL-WET, and TCLP) for 

Nn. of Samplcs 
Atler~lpted but not  col- 
lecterl Rcfusn[ 

3 8 

No, of ,+rings (Samples) 
Proposed in %fiork. Plart 

28 (168) 

this TO. The allachcd 1 (following tlie text) contdns each of the soil samplk results as 

wcll. as cquipment rinsate sample rcsirlls. Tbc Jaboratory reports are included as Appetrdix A. 

No. of Borings 
Not Completed 

0 



California DcparT~~~eli t of Transportation, District 7 January 20,2003 
1 
I TO No. 07-1786Al-QV, Contract No. 43A0078 Project No. 204268001 

Tablle T4 - Suntmary of Laboratlory Results for Site 2 

- Tatal Threshol(2 Lirnii Coi~ce~ztxatian 
STLC - Soluble 'l'hreshnlcl Limit Concentration 
Dl-WET - deionized watcr cxtractiorl 
TCLP -Toxicity Characteristic Leaching Proccdt~rc 

Table T3 - Sunlmary of Laboratory Rcsarlts for Site f 

Per the variancc and Assembly Bill 414, Caltrans may reuse fill soil containing less than 

I 1,411 111gkg of lu tal lcad (TTLC). For this "I'O, 3 samples co~~tained 1 ,.I1 1 mg/I<g or murc uf" 
I 

1 

TcLr 
(nXlf> 

18 (579-101-S) 

2 5 <0.5 20.5 

DT-FVK~ 
(nlgll) 

5.9 (579-1 11-S) 

STLC 
(rxlgfl) 

64 (579-1 02"s) 
Rli~ximum 

Concerltration 

'x"~11 .c 
(xngt kg) 

2,200 (579-101-0.15) 
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total lcad (TTLC). If the soil contains lcss than 0.5 mgl1 of soluble lcad (Ill-WET), tho soil 

must be placed a minimum of 1.5 111 above the luaximum waicr table elevalion and covered 

with at least 0.3 rn of non-hazardous soil. Tf the soil contains 0.5 m d l  or more oS soluble 

lead (Dl-WETI), the covcr must he a pavcrnent structure mai~~tained by Caltrms. The pH 

values ranged between 6.2 (579-101-S and 579-128-0.6) and 8.4 (579-1 17-5) Sor this 'I'O. 

Since the range of pIi values is greater than 5.0 (the lower limit provided in the variance), no 

additional limitations are applicable. 

i 6. STATISTICAL EVAI,UATXION 

I A statistical evaluation on the lal3oratory results was completed in accordance with the proce- 
I 

dures or~tlined in Chapter 9 of [he EPA's SW-846 lor cach area (Appendix C). For samples 

Evalua~ion of I'CTB concentrations is not refcricd to in the variance. Federal regulations in- I 

dicate that waste soil containing 5 mg/l or more of load by TCLP analyses be classified as a I 
I 

Resource, Conservation, and R~covery A d  (RCKA)-regulated hawrdous wasto for disposal I 

purposes. If a layer is found to convain sa~nples with TCLP results of 5 md l  or more, addi- I 
tional in-ground and/or stockpile soil sampling could be pcrfmled near those sample 

1oca"cions during constructiozx activitics. 
I 

I 
having lead concentrations below the method dctcction limit, thc value of one-hair of the detec- I 

5.2.1. Laboratory QA/QC 

ATL conducted laboratory QNQC in accordance with Statewide Co~hacf 

No. 43A0078. QMQC procedures included analyses of metllod blanks, duplicate s m -  

p h ,  and spiked samples. These pmcedurcs are included in the analytical rcports 

presented in Appcndix A of this report. 

I ti011 limit was used for t l ~ e  purposc of statistical evaluation. I 
i 

I 

I 
I 

1 A histogram for each site was developed to determine normality of the data (Appendix TI). Data 
2 

sets for each site are not llorrnally distributed but skewed generally to the left. 
I 
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I 

As refluired by the TO, these analyses wci-c performed Sor the 90 perccnt a~1c1 95 percent upper 
I 
{ 

- 1 
confidcncc limits (IJCLs). The 90 percent UCL was used to evaluate whether Llic D'TSC varian~c 

I 
I I 1 

i 
could be iizvoked; the 95 percent UCL, was trsed to evaluate riff-site handling and disposal op- 

I 
I 

I , 
tims for sail to be relinquisllcd to n contrtictor or disposed outside tlie Caltrais Iij-) W as per the 11 

i I 
I 

Health and Safctly Code disposal criteria. Wlncn evaluating whether tlle DTSC Va~jai~ce I 
I 

i 
I (90 pclxent 'CJCL) applics, a maxi~l~urn total lead coi~centration of I ,4 t 1 mg/kg a ~ d  a soluble lead 

I l  
i 

conceslration of 5 1119/1 were wed; For evaluation of offisite soil Rm~dling and djsllosal 
1 
I 
r 

I 
(95 pcrcerxt TJCL), a nzaxi~nunl total lead ccmce~itration of 350 mdkg and a soIubfe lead concexx- 

i 
I 

' I  I 

tration of 5 n ~ d l  wcre used. I 

I I 
A carrelation fbnction for Site I and Site 2 sanlplcs between the total a~rd soluble lead concaltra- 

I tioils was established (Appe~~djx E) by calculating the conclatian coef ic i~nt  for each ditta set. 
I 

The purpos~ of cdculatiag the correlation coeEficient for each TTLC/STJ,C d&a sd is to evalu- 

I ate the strength of thc association between TTT,C alzd STLC. Once the association has been 

evaluated, the '10 percent and 95 pcrcei-tt UCL TTLC value can be used to predict the 90 pcrce~lt 

l and 95 percent, respecti~cly~ UCI, STLC valuc tI1rough a linear ~rclationship. 

1 For a set of variable pairs, the .eonelation coefficient gives the strength of the association. The 
I 

1 sqttarc 01: the size of the correlatiotl coefficient is thc Sractiox-1 of the variarrcc of the one variable 

that can be explained fiorn the variance of tlze other variable. The reIatio1.l between the varislbles 
i 
I 

is called the regrcssian line. The regression line is defined as the best fitting straight line through 

I all value pairs, i.e., the onc explaining the largcst part of the variance. 
I 

It is important to note that this type of correlation is al2le to show whcther two variables are con- 

ncctcd. However, it is not able to slxvw whether the variables me not connected. If o11e variable 

depends on another, i.c., there is a causal relation, then it is al~vtvays possible to find son~e kind of 
I 

correlation between the two variables, Hnwearer, if both val-iables depend 01s. a third (i.e., soil 

pH), lhcy can sl~onr a sizable correlation \vjthout any causal dependency bctwceli tlzeni. All 

TTLCJSTLC data pairs were used tu cstsblish each correlation function. Correlation Cutlctionr; - 

are shol'irn on Figtcres E- 1 and :E-2. ~ 
/ 

-- 
! I 

-- -- - -- - - .. . ---  -. . - _. - _ . _ . .- .. . . .. I 

1 
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I 
I Thc procedure used to predict the soluble load concei3hation was to calculate tthe conclation co- 1 

1 

efficient R oflhc pain (TTLC, STLC) for each area rising tile following cq~iation: I 1 

I 
Thc regression line STLC-a*lWX'Lt;sh is calc~~latcd as: 11 

i a = {S u~~~~LC*STZC)-S~~~(TTLC)*SU~~'I(STLC)~N}I {SI~I~(TTI~C,**~)-SII~Z~~J~~LC)**~/;"I$~ 1 
1 b - S~~(STLC)/]V-~*SL~(TTLC)/M /I 1 

I 

I I Thc rcslllting correlsttion coeflicic1lts for the two dircctior~s al-e: 
I 

Site 1 R - 0.9223 
Site 2 R - 0.929 1 : I 

1 
The resulting regression line for the two directions are: 

Site 1 y = 9.0782~ + 0.9494 
Site 2 y - 0.123~ -- 4.8664 

1 It appears that the relationship between the TTLC/STLC data sets is different in cach site. Those 
1 

JiIfcrcnccs are likely related to cnvirollmentd conditions such as soil type, moisture content, bio- 

I 
I 

logical activity, as well as physical conditions like traffic patterns over time. 

I The data andlysis tables are presenled in Appendix C. In accordance with the TO, statistical 

analyses were performed on each site independently. Each site was evalualcd as described in the 

1 TO. The statistical datasets can be found in Tables C- I through (2-30 (Appendix C). 
I 

I 
In general, Erst thc mean and variance of the total lead for each data set were calculated. These 

1 values are shown in Tablcs C-1 through C-30. In tach case, the mean was lcss than the variance. 1 
For total lead concentrations, the dilr~rcnce between ths mean and variance was one to sevcral 

orders of magnitude. In accordance with SW-846, the dab were liansformcd with an arcsine 

lranshmatiox~, and the subsequent calculations were done with the tra~~sfomed data. To trans- 

form the data, t l~e  data were Grst converted to percentages o f  the maximum valuc in accordance 

with SW-X4G (see Tables C-1 tl~roug11 C-30). 

The arcsinc-transformed data are Iiskccl in the bottom portion of cach table (C-f throug1.1 C-30). 

Statistical "t" valucs were established for 90 percent a id  95 percent UCLs based on the degrees 
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- 
I 

1 of fieedom of eilcl~ data set, and 90 percent mil 95 percent TJCLs werc calculaterl Sofor eacl~ data 

I set. The calculated values were '"back transfn~~ned"' .to convcr-1: tllern to carrcc~~traiinrz values (see 
' 1  

line Reverse Trat~sfornzalion far 90 / 95 $6 0x1 Tables CI- 1 though C-3 0). Tlzese arc listcci at the 

i bottom of tach of tlze tables. 

As slio.cvn on Table 1, there arc some instances ~ 1 1 ~ x 1  deeper layers or coli~binations of deeper 
I 
I I layers contain higher lead concent~tlions than some shallow cr layers or conibinations of layers. 

I j One possiblc explanation for this trend is that in sonzc areas shallower soils relay be frll matelial 

e;lnplaced over t1-1~ arigillal sl~oulder surfacc. 'I'11e origi~zl shoulder su r fax  could have been ex- 

I posed to ADT, when leaded gas was ctr~nmon and tX1el-i covered with irnporled soil which was 

1 exposed to ADL for fewer years, inclirding yeass after thc removal of lead from gasoline. 
I 

I 
1 The res~dls of thc stt-distical mdlyscs are s u ~ ~ ~ ~ ~ ~ a r j z e d  in Table 'r5 below. 

1 Table T5 - Summary of Statistical Analyses 

I Soluble Lead I 
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T&le T5 - Summary of  Statistical A~n;i*lyscs 

1 
1 

I 
Site 

- 1  

I 

I 
I . 
I 
1 

Saluble Lead 

1 

I 
I 

nepth 
(rlleters bgs) 90%) 'UCL 

(111gfi) 

9S1% 'IJCT., 
( m s 4  

1 The p1-i concentrations of thc sm~ples analyzed from tlzc t'tvo areas were abuvc 5.0 and, there- 

farc, Elavc no bcari~~g on soil disposition in accordance with the DTSC variance. 
I 
1 

Sit6 2 

Site 2 

Site 2 

Total Lead 

901% UCX, 
O-Wkl 

Natcs: 1 
meters bgs - meters bbelour surface gradc 
UCL -- upper confidence limit 
mglkg - - -nilfigrams per kilogram 
111g/I - milligral~ls per liter 
NA - insufficie~~t data to perfom statistical analyses 

Surfacc to 0.6-Meter Layers 

0.9 to I .5-Meter 1,aycxs 

Sr~Face to 0.9-Meter Layers 

- .. 
95% UCL 

(Wdkf f )  

- 243 -78 

9.30 
A 

2 19,65 

266.84 
7 

9.64 

240.46 
-- 

25.12 

-3.72 

22.15 

27.96 

-3.68 

24.71 
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The results for thc TCLP analyses are sir~nnxarizcd in Table T6 below. 

'Jhblc T6 - Summary of 'lC1,P Analyses 

bebw surfi~cc grade 
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I 

7, DATA EVAL'CJA'I'TON I 1 

Based upon the analytical rcsults and subsequent stiltistical awlysis, we hevc concl~ided the fol- 

lowing as su r~~ruarieed in Tables T7 and TS: 

'X'ablc T7 - Data Evaluation fur 90% UCL Evaluation As 11I Applies to the Variance 
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Table T7 -Data E.valuntio.rr f i r  90% UCL Evalaation As It Applies to the Variancc 

-. . 

Site 1 

Site 1 

.. 
. -  - 

1.5-&liter 
Layer 

0.15 to 1.5- 
Meter T,aycrs 

. - . . - 

<1,411 

cI,411 

.-. --. - . .. -. . . 

25 

25 

. . -. . - - . 

f - 
DI -- Wet Range" W to 5.2 nlgll 

NA 1 579-111-1.5 
DX - Wer Range 1.4 mS/1* 

-- 
TCLP Range 

1.5 mnpjl* 
NA 

TGLP Range 
NA 

579-101-0.15 
579-1 158-0.15 

TCLP Ralgc 
1.5 to 8.6 mgA 

- - . - - . . . . - 

579-105-0.15 
579-105-0.3 

579-109-0.15 

--- 

. 

579-101-0.3 
579-1 01..0.9 
579-103-0.15 
579-103-0.3 
579- 1 04-0.15 
579-1 06-0.3 
579-106-0.6 
579- 106-0.9 
579-108-0.3 
579-109-0.6 
579-1 10-0.15 
579- I1 1-0.15 
579-1 19-0.15 
579-1 19-0.3 
579-11 1-1.5 

DX -- Wet Range XD to 5.2 n~g/i 

. - - . . - . . . . - -- - . -. . . - 
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"Table T7 --Data Evitiuation f i x .  90% UCL Evaluation As It Applies to the Varirtnec I: 
Samples with 

Meart 1,cad Ncan Lead Snlub'lc I,cild Samplk?s wit11 Sarllplcs with 
T,ayer Coxlccntration Concentratio11 bctwccl~ Soinhlc Lcad Soluble Lesd 

(mctcrsbgs) b y * m  by STLC ND and 20.5 mg/l 25 mg/l 
(~lgfkg) (mgfi) <0,5 rng/l by DX-\VET try TCLP 

D'f-%'KT 

-- . - . -. . . - . . . .. . . . .. . . 
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Table T7 - Data Evalxlation fo";orO% UCL Evaluation As It Applies fn the Vdriance 
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Table T7 - Data Evaluation for 90% UCL Kva1rrafio.n As It Applies to tlic Variance 
Samples with 

Mean Leati h'fea~l Lcad Soluble Leati Samples witlk Sall~plcs wit11 
X,sycr Conoentratiou Concentration between Soluble Lcad Soirlble J,cad. 

(nlelers bgs) by TTLC by STLC ?\m and 20.5 mgll 25 mg/l 
(mgf kg) ( m g f l )  <0.5 mg/l by DT-WET by TCLI? 

by Dl-WK'J.' - 
Sife 2 0.3-i\,Ictcr 4,411 25 NA 579-127-0.3 NA 
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1 

Table T8 -- Data Evaluation far 95% IJCL 'Evaluntion A s  11: Appllics f;o Off-Site Disposal 
1 

I 
1 

I 

I I 

1 

I 
I 

I 
1 I 

I 

I 
I 

1 
i 

I 
I , 

I 
I 
I 

j 
I 

I 

I 

I 

I 

1 

I 
- .- -. . . - -. . ... . . . . . . . . . . . . - - . . 
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'hble T8 - Data 'tc:vaTuation for 95% UC f $;valuation As Xi Applies to Off-Site Disposal 

Sa mplcs Wit11 
Soluble Lead 

25 mgfl 
by TCTP 

Site 1 0.3.5-Meter 25 579-105-0.X5 579-103-0.15 579-10 1-0.15 

Samples ' V V ~  t11 

Solublc Lead 
by 20.5 mgil 

Ssmj'les Wit'1 
Lead 

be,wcerl ND 
and g0.5 mgll 
by DI-JVK'l" 

Mean Lead 
Cnnccx~tr~?tiorr 

hy STLC 
wlglir 

Site Laycr 
(meters bgs) 

Meal1 Lead 
Concentration 

by T'TTLC 
( N ~ I ~ ~ )  
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Table T8 - Data &i.cra Irr ation for 95% UCL Evalrrs-tiaxr As T t  Applies to Offisif c Jlisposal 
.mMwmmm 

Mean Lead i l lca l l  Lcad sall'p'es Samplcs With Samples With 

Sitc 
Soluble L,cnd Solui~lc Lcad 1,aycr Corrccntration Cor~centratioa NU (meters bps) by TTJK by STLC mcl 4 . 5  mgil 20.5 n~g/l 2 5  rngll. 

DT-rYET (mg/l<.g) (rndl) by ULCVET by TCLP 

Site 1 Surface t o  2350 25 579-102-S 579-1 03-0.15 579-101-S 

. - - . . . - - . . . . . . - . . .. . . . . . - . . . . . . . - 
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Table T8 -- Data Evaluation for 95% UCT, 13val.luatiun As Xt Applics to Off-Site Disposal 

Site 1 0.9 In 1.5- 25 NA 579- 101 -0.9 
Meter Layers 579-106-0.9 

579-111-1.5 A"--. 
Site 1 Surface to 

0.9-Meter 
Edy~rs  

2350 - 25 

TCIP Rltnge 
1.5 171g/1* * 

579-101-5 
579-101-0.15 
579-108-0.15 

DI - Wet Range NL) to 5.2 n~g/I 

579- 1 02-S 
579-104-S 

579-105-0.15 
573-105-0.3 

579-109-0.1 5 
579-1 13-5 
579-1 16-S 
578-1 17-S 

579-101-0.3 
579-101..0.9 

579-103-0.1.5 
579-103-0.3 

579-104-0.15 
579-105-S 

579-106-0.3 
579-106-0.6 : 

579-106-0.9 
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' I  Table T8 - Data Evalrratioa for 95'% UCL Evaluation As ft Applies to Off-Site Disposal 

* 

I Alean Lest! Tl'Trai~ Lead Saml'"s Sampler Wifh Snlllylcs With ""' Solublc Lend Soluble I,ead X,ayer Co~iccntration Concentration bct,Tcctl ND ''" ((meters bgs) by TTI.C by STLC 20.5 xr~g/J 25 mg/l 
(mg i l )  andc0.5mgtI byl)l-WL.r I (rnpllcg) 11y TCLP 

by ISI--\VKrY 
I 

1 1  Site 1 SurTacc to 2350 25 579-1 06-5 

1 

1 1  
1 1  

I I  I 

I 
I 

I 
I 
1 

1 

I I 
J 

I I 
I 1 

1 

I 

I 

I 

I 
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Fable T8 - Ditla Evalrrzitioxl for 95% UCI, Eval-tlatiun As It Appiics to Off-Site Disposal 

.Based an tlie filldings of this study, recomnendatiwrzs lor cach project location and depth layer as 

s~rmnarized are Tables T9 and 1"10. Follotvi~ig is a brief summary of tlnose seconlmendatians: 

Samples \Villi 
Soluble Lead 

25 mgll 
by TCT,P 

579-1274 

TCLP ltange 
2.7 tn 6.6 nig/I 

* Recornrnendatio~s f'i120/.&J_111L EvaIuationNarinncc Applies (soil can be re-used on 
SITE 1: Soil in all layers or cor7nbinations o f  layers from Site 1 is hazardous but can bc rc- 
tlscd as fill rnslteriai on the job site im accordance with the Variance. AH soil must be placed 
a niinimum of 5 feet above thc walcr table and protected by a psived surface. 

Notes: 
1,ICI. - upper cnnlirience limit 
meters bgs *-- ~ne'iers below surface grade 
TfLO - Total Threshold X,imit Concentration 
STLC - Soluble Threshold Limit Co~sceilh^ation 
DI-WET - deionized water extraction 
'fCLP - Toxicity Characteristic Idcaching Prclccc1ru.e 
mgkg - milligrmns per kilograin 
111gJl-- ~zri.lligrams per liter 
NA - nor applicable 
* - uric sample only 

Sampler With 
Solublc Lend 

20.5 r11g/:/1 
by DI-M/ZT 

579-121)-S 
579-121"s 
579- 122-5 
579-125-S 
579-126-S 

579-127-0.15 
579-1 27-0.3 
579-128-0.6 

* Kecommctldations for 90%UCT, Evaluatia~~Naria~ce Applies-(soil car1 bc rc-nscd on site) - 
SITE 2: Soil in the 0.9 and 1.5-melers layen (reprcscxltative depth 0.75 to 1.75 meters) is 
x~on-liazardorrs and can bc re-used 011 site without restriction. A11 other soil layers ( S u s ~ ~ c c  
to 0.6 meters [effective depth smfitce to 0.75 rnctersj) firom Sitc 2 is Iiazardous hut can be re- 
L I S C ~  as fi11 rnatcriaf on ths: jab site in accorda~ice with the T4iriance. This soil must be 
placed a miniinurn of 5 feet above the .cbfatcr table anel protected by a paved surface. 

T)T - Wc t Range ND to 1 1 n.g/l 

. 
Mean Lead 

Conecatration 
hy TTT.C 
(n.lg/lcg) 

c350 Sitc 2 

-. 

Mean X,ead 
Concentration 

STLC 
(1t1gR) 

25 

T,lycr 
(meters bgs) 

Surfiicc to 
0.9-Meter 

I.ayers 

S""p'es With 

f$i:::$$ 
and 4 . 5  mg/l 
by I)r-\\ru'X' 

NA 
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I f<ccomrnmclations for 95%I..CLQvalualiun (soil to be clispqs~ciIf,gfl"-sitc*) - SITE: I: Soil 
in all layers or combinations of layers i s  liazardous and must bc disposed. of at a Class 1 dis- 

I 1 posal site. Arty load of soil disposed of from thc site which includes any soil cxcwatcd fi-orn 
shallower that t11an the 0.3 rnetcr layer (representative deplh US 0.23 mctcr-) must also be 

I 7 
treated as RCRA wastc (sce footnote regarding RCRA in Table T10, please.) 

I * Kecornmendations f q r 9 a ( . ? ? L  Evaluation (soil to be disposedqf off-sitcl - SiTK 2: Sail 
-- from the 0.9 and 1.5 nzctcr layers (effective depth 0.75 to 1.75 xnetcrs) is no~~-hazardous and 

I caxz bc disposed of without restriction. Soil exclusively fi.0111 the 0.1 5 to 0.6 mcter layers 
I 

(effective depth 0.08 to 0.75 meters) or conzbirzed with deeper layers is hazardous and nlust 
be disposed of at a Class 1 dispasal site, Any load of soil disposcd of from the site wl~ich 
includes any soil excavated fkor-n the surface (rcprcscntntive depth 0.08 meter) lnitsl bc 
treated as RCRA waste (see foolnutc regarding KGRA in Table T10, please.) 

Table T9 - Recommendatirons fat- Y 0% XJCL Evaluation 
AS It Appfics ta the Variance 

Rcpreserltative 
X ,aycr Dcptls Soil 

Site Recnrrlrxlcndcd Handling (meters k s )  (,ters bgs) Type 
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'I'slblc 1'3 - Recomnlendations fur 90% UCJ, b;valrration 
11s It Appl'rcs to tlic: Varia~~ce 

Rceommcndcd kianctling 

--- 

cc applies. Use inaterial on job-site. 
of 5 feet above rnaxinlum tvater table 

..................................... . . . -- . - - . - - - - -. . - - - . . 
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'l$hilc '1'9 - Recon~n~endatiorrs for 9(1% UCI, EvaXwatiux~ 
As J t  AppEies to tlze *Frarinace 

elevation and prolecled from infiltration by a pavcmcnt 
s~ructure \vllicI~ wiI1. be maintaincri by Caltrwzs. 

of 5 feet above maximr~m water tablc 

ructule 1v11ich will be maintained by Caltrans. 

elcvatio~l and protected from infiltration by a pavcrncilt 
stmcturc which will be rrmintained by Caltrans. 

Soil 
TYPC 

Rcprcscr~tatire 
Depth 

((mefen bgs) 
Sitc Recomrncncl<?ci Haxidlirlg 

elevation and protected from infiltration by a pavement 
structure which will bc nlaintairted by C:altrans. 

X,aycr 
(n'ctc*s 'gS) 
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Table T9 - Recunxncndatior~s for 90% UCL E.rraluation 
As It: Applies $0 the Variarlcc 

Laycr licprcscnlativc Soil 
Sitc Dcpth Kecornrner~dcd Handling (met''' 'gs) 

bgs) 
Type 

structure which will bc n~ai~lltlined by Caltrans. 
-" 

us, variance applies. Tlsc rrlaterial on job-site. 
Place at nzinin~um of 5 rcci above maximum water table 
elevation ant1 protected fiam infiltration by a pavcrrzcnl. 
slruelure which will be maintaincci by Caltraus. 

Non-hazardous. No restdctions. 

rtlous, variance applies. Usc matcristl on job-site. 
Place at mi t l im~~~n  of 5 feet above maxi~x~um water table 
elevation and protected from infiltration by a pavement 
st~ucturu wl~ich will be maintained by Callrans. 

Notcs: 
UGL - upper co~~fidencz: limit 
meters bgs - meters bclow ground stirface 

Table TI0 - Recommendations for 95% UCL Evnlrialtinxl 
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Table 1"1 O - Keconzmendatiorxs £or 95% kSC% Rvatnation 

/ Layfir 
(meters ftgs) 

nMetei Layers t - , 5 1 r I w  

Metel- Layers 
Site 2 Layers Com- 

I 

Site2 1 Sur facc 

Site 2 0.15-Meter 
Layer 

Sitc 2 0.6-Meter Layer I 

X,ayers 
Site 2 St~rface to 0.9- 

I I Meter Layers 

As Xt Applies fa Off-Site Disposal 
1 

lZepreserilativc 
Depllr Kceommendcd Hz1id1i.g 

(rneters bgs) Typc 

0.45 to 1.75 2-2 Ilazardaus. Class I Disposal Site, all other Titlc 22 CCR 

-,ww- requirements a?& 
Surface to 0.75 1 Z-3 1 Huardous. ~Tass i Disposal Sitc, all other Title 

~eyuh rxnexlts apply. KCX A". 
Ilazardnas. Class 1 Disposal Site, all 

-"- I requirzn~cnts ap&:- 
Surface to L.20 1 %-3 / Hazardous. Class 1 Disposal Site, all other Title 22 CCR 

rcquircments tipply. RClXA.". 
Surface to 1.75 Z-3 Hazardous. Class 1 Disposal Sitc, all oiher Title 22 CCK 

requircrlxexlts apply. RCKA*. 

Surface to 6 5 8 7 - 2 3  Ilaxardous. Class 1 Disposal Site, all other Title 22 CCR 1 
- requirements apply. - -  RCRA*. 

0.08 to 0.23 1 Z-2 Wazardous. Class 1 Disposal Site, all other Title 22 CCR 
I 1 rcquirclnents apply. 

0.23 to 0.45 1 2-2 (Hazardous. Class 1 Disposal Site, all other 

I / iequirements apply. I - 
FXazarrious. Class I Disposal Site, all other Titlc 22 GCl? 
requirircmenls apyly. 
Non-hazardous, no resTrictions. 
insufficient daia to perform statistics. Available data 
suggests layer is: Nnri-fiiixardaus, no resfrictions. Addi- 
tional in-ground a~lld/o/or stockpile sampling should be 
performed at the timc of constntction. 
Hazardous. Class 1 Disposal Site, all other Title 22 CCR 
rcquircrne~its apply. 

Class I Disposal Sile, all other Title 22 CCK 

-. -".. f requirements apply. RCRA*. 
0.23 to 1.75 2-2 1 Hazardous. Class 1 Disposal Site, aH 

1 recluiremcn 1-k. 
Surface to 0.45 1 2-3 1 Hazardous. Class 1 Uisposal Site, all ulhcr Tillt' 22 CCR 

requixeslwl~ts apply. ~c'1-54". 
X Non-hazardous, no restrictions. 

Hazardut~s. Class 1 Disposal Site, all 
rcqui~enlents apply. K W * .  
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7 ' 1  Table Ti0  - liecoxx~zx~cx~r~ations for 95% UCL Evnluatiorx 
As It Applies to Off-Site Disposal 

9. HEALTH EFFECTS OF TXAD 

i 1 
I 
I 

1 ,  

1 

I 

Concentrations of" lcad in soil at tile site represent a potential Ihrcat to the health of site workers 

perfanning earthwork activities. 

Lead in its element f o m  is a heavy, dnctilc, soA gray metal. The permissible cxposurc li~nit 

(PEL) for load is 0.05 milligrams per cubic meter (mpjn?) in air bascd 011 a11 eight-hour time- 

weigllted average (TWA); Immdiatcl y Dangerous to Life and Wealth (IDLH) cxposllre limit is 

-- 1 
1 1  

TTCI, - tlppcr confidcncc liruit 
rnetcrs bgs - rnclcrs bclow surfice grade 
D'TSC - Thited Spates Elivironmerz~al Protection Agency, Department of Toxic Substal~ces Contxol 
CCR - California Cadc trfRcgula~ions 
RCrW - Rcsaurcc, Coi~scrvntior~ and Recovery Act 
"Thc majorily orsoil in sections classified as 2-3 may fall under the &2 criteria. Soil type classi.fication and rccom- 
mcndecl 'tiandling as RCRA nlaterial is based on the failure of one or morc Toxicity Characteristic Leaching 
Procedure (TCLP) ar~alyses at this depth across entire section. Thc actual localions of the samples failing thc TCLP 
analyscs {which may rcprcscnt isolated zones) are listed in 'Sables T7 and TS. The voluilse af soil. requiring handling 
as a RCRA matcrial may he reduced if additional in-ground and/or stockpile sampling is perfanned near these sam- 

100 nlghnJ has been established by the National Institute of Occ~~patioual Safety and IIealth 

I ,Notes: 

'l'ype 

I I  

ple locations during constn~ction activities. 
C 

(NIOSEI). Exposure .elnay produce scvcral symptorns including weakness, eye irritation, facial 

Rreummesded Eandliog 

". 

pallor, pale eycs, lassitude, insomnia, anemia, tremors, rnalnu tritioq constipation, para1 ysi s of 

Rcprcscntative 
Depth 

(mctcrs bgs) 

P 

Site 

the wrists and ankles, abdominal pain, colic, ncphropathy, e~~cq~halopathy, gingival lcad line, 

I,ny cr 
(nietcrs bgs) 

hype~tcnsion, anorexia, and ~veigl~t lass. Target organs are the central ncwous systen~, kidneys, 

eyes, blond, gingival tissue, and the gastrointcstixlal tmct. 

Because of the polcntial hazard from exposure to lead-contaminated soil, a lcad Hcaith and 

Safety Plan should be prepared by a Certified Industrial Mygieliist (CII-I). Xn addition, all sitc 

workers (eartliwork) sl~ould have completed a training progranl meeting the requircnlents of' 

29 CFfl 191 0.1 20 and 8 CCR 1532.1 Tlze plan developed by thc ClH should i~lclude a hazard 
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ar-ialysis, describe dust cunlrol measures, air. rno~iitorii~g, sipage, ~ to rk  practices, emergency re- 

sponse pht~s, personal protective equipmeal, clcconta~nination, and documentation. 
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579-102-0.0 -- -- -- 
579-1 02-1.5 Refusal ,"", -- -- e m  

579-103- S 1600 -- -- 3.4 "- 
579- 103-0.15 320 27 1.7 -- -- 

579-103-0.3 130 15 0.88 - - -- 
579- 103-0.6 1 G -- -- -- 8.2 

579-103-O.Y - .- 73 7.1 ND -- -.. 
579- 103- 1 .i --  Rcftuai -", m" -" -- 
579-104 5 290 24 Nil -- -- 
579- 1 04-0.15 210 19 0.59 .., -- 
579-104-0.3 7 9 4.2 -- -- t -- 1 
579- 104-Q.6 20 -- -- -- -- 
579 - 104-0.9 13 -- -- ...- -- 
579-1 04-1.5 Refusal I -- -- -- .,- 
579-1 0.5- 5 420 2G 1.2 0.52 *.. 
579-1 05-0. LS 110 7.8 0.33 -- -.. 
579-105-0.3 130 6.8 0.46 -- -- 
579- 105-0.6 R ~ u s ~ I  -- -- -- -"a 

579- t 05-0.9 lieft~sal -- -- *+ -- 

579- 105-1.5 Rerr~sal -- -- -- -- 
579-106- 5 3 80 49 1.8 f -- I 

579-106-0.15 1300 -- -- 4"7 *.. 
579-1 06-0.3 770 58 1 1  1.9 8.1 
579-1 06-0.6 1 i l l  9.1 0.8 1. -- -M 

579-106-0.9 GY 0 49 5.2 1 .j -- 
579 -1 06-1.5 Rcfilsal -- -- -- -- 
579-107- S 620 42 0.63 I -- 
579- 107-0.15 55 3 -- -- -- 
579-1U7-0.3 82. 2.7 -- -- -- 
579-107-0.6 43 -- -- -- -- 
579- 107-0.9 5 3 4 -- -- -- 

579-1 07-1.5 liefusal -- %- -- -- 

579-105- S 350 4 1. 2.5 1.1, we 

579-1 08-0.15- -- - - -- 1200 . - - - .  - .  -- - . - 6 7  -- -. - -" 
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TABLE 1 - SOIL S11&1PX.,E RESULTS - IiEi\clD AND Pi4 

Refusal -- -- -- -- 
579-1 09-1 .S W ef~ls;tl -- -- -- -- 
579-110- 5 310 47 1.6 -- -- 
579-1 10-0.15 130 8.9 0.98 -- -- 

579-1 10-0.3 26 -- -- -- ".- 
579-1 1 0-0.6 23 -- -- -- 
579-1 10-0.9 Ref~~sal -- -- -- ",- 

579-1 10-1 "5 ~ X C ~ L I S ~  -- -- -- -- 
579-111- S 440 49 5.9 2.2 ",." 

$79-1 11-0.15 23 -- -- -- "* 

579-1 13- S 260 2 1 NU -" 6.9 
579-1 13-0.15 311 -- -- -- -- 
579-1 13-0.3 9.3 -- %- -- -- 
570-1 13-0.6 8 -- "." ..- *- 

579-1 13-0.9 2 1 ..- "- ..- -- 
579-1 13-1.5 5.6 -- w w  -- -- 
579-1 14- 5 200 12 1.5 -- -- 
579-1 14-0.1 5 13 -- *." ..- "- 
579-1 14-0.3 5.1 -- w- -- -- 
579- 1 14-0.6 I<cfi~sal -* -- -- mm 

579-1 14-0.9 Refitsal -- I ..- -- -- 
579-1 14-1.5 Rc fusal -- -- -- em 

579-1 15- 5 9 1 I2 1.1 "- -- 
579-1 15-0.15 46 -- -- -- -- 
579-1 15-0.3 6.6 -- "- -- 

-- - - -  - - - - .. -- - . - - - - .  .- - - - -  ----.--.. 
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pH 
LI- dm"" 

-- 
-- 
-- 
-- 
-" 
."- 
-% 

TCLP 
( I ~ c / I )  

-- 
.... 
-.. 
-- 
-- 
-- 
-- 

E 

DX-WE'r 
(xn gl]) 

-w 

*- 

ND 

-- 
-- 
-" 

6.6 1 .. - 
-- -w 

579-127-0.3 400 42 G.9 4 -- 
539-1 27-0,6 10 -- -- -- -.. 

579- 127-0.9 10 -- -- -- -- .". 

S'f'LC 
(m 

-- 
-- 
12 

3.G 
-- 
-- 
,"- 

Sample 
11) 

579- 122-0.9 
579-222-1.5 
579- 123- 5 
579- 123-0.15 
579-1 23-0.3 
579-1 23-0.6 
579- 123-0.9 

579-1 27- 1.5 
I 579-128- S 

579- 128-0.1 5 
579- 128-0.3 
579-1 28-0.6 
579-128-0.9 
579- 128- 1.5 

111 

'l''f1,C 
( m g l  kg) 

- .  
I N I1 

Ref~~sal 
I90 
61 
5.4 
ND 

RcfusaX 

Ref~~sal  
1100 

GB 
29 

200 
Refusal 
ReTusnl 

-- 
+- 

7.4 
-- 
20 
-- 
-- 

-- 
-- 
NU 
-., 

1.3 
-- 
-- 

-- 
2.7 
-- 
-- 
*.. 
-- 
-- 

..- 
-- 
..- 

..- 
6.3 
-- 
-- 
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1.0 INTRODUCTION 

This report presents the results of the geotechnical investigation performed by Diaz-Yourman & 

Associates (DYA) for the proposed widening of one of the bridges of the Western Avenue 

Undercrossing at Interstate 5 (1-5) in Los Angeles County, California. Dokken Engineering 

authorized this work by a contract agreement dated February 1,2002. 

1.1 PROJECT DESCRIPTION 

1.1.1 Background 

The project will consist of widening the existing bridge for the northbound collector road for 1-5 at 

the Western Avenue Undercrossing. The bridge will be extended to the east by approximately 

4.5 meters. The Western Avenue Undercrossing is located at kilometer post 44.2145.2. A site 

vicinity map for the project is shown on Figure 1-1. 

Figure 1-1 VICINITY MAP 

I 
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1.1.2 Proposed Improvements and Existing Facilities 

The location of the proposed widening is shown on Figure 1-2. The existing bridge structure 

(Bridge 53-1079s) is approximately 10.3 m wide (2 lanes) and 32 m long and serves as an on- 

ramp to the North Bound 1-5 (collector road). Other separate bridge structures for the 1-5 

undercrossing are located to the west of this structure. The two-span bridge is supported on 

one center bent and two abutments. Retaining walls, up to 7 m high, are located on each 

abutment. The bridge abutments and center bent are supported on Raymond tapered piles as 

shown on the as-built general plan (Caltrans, 1956b). The minimum pile tip diameter is 200 

mm. The pile tip elevations are between 141.7 m (minimum) and 137.8 m (maximum) mean 

sea level (MSL), resulting in pile lengths between 7.3 and 11.6 m. 

The existing piles (Alternative Z as shown on the as built pile details [Caltrans, 1956~1) are 

45 ton Raymond tapered piles. Although the plans refer to these piles as cast-in-place, the 

Raymond piles are driven into place using a mandrel inside a steel shell. After driving, the 

mandrel is removed and the steel shell filled with concrete. 

The existing bridge deck elevation is near 155.3 m MSL. Western Avenue is approximately 

26 m wide with the top of pavement near elevation 149 m MSL. 

The proposed bridge widening will be 32.4 m long and 4.5 m wide. Top of deck is near 155.3 m 

MSL resulting in a 4.6 m minimum clearance above Western Avenue. The bridge widening 

section will be supported on the center bent and on each abutment. Retaining walls up to 

approximately 7 m high are proposed on the east side of the approach embankments. 

1.2 PURPOSE AND SCOPE 

The purpose of DYA's investigation was to provide geotechnical input for the design of the 

proposed widening. The scope of our services consisted of: 

Reviewing data. 

Conducting a field investigation. 

Performing laborato~y tests on selected samples. 

K:U)AT/\FLS\PRWECTs\2MIY9&05C4T FOUNDATION REPORT.WC 
2 

I '  



Performing engineering analyses to develop conclusions and recommendations 

regarding the following: 

- Seismic criteria 

- Site preparation and grading 

- Foundation type and allowable bearing capacity 

- Estimated total and differential foundation settlements 

- Resistance to lateral loads 

- Vertical and lateral earth pressures 

- Corrosion potential 

Preparing this report. 
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2.0 DATA REVIEW, FIELD INVESTIGATION, AND LABORATORY TESTING 

2.1 DATA REVIEW 

Our understanding of the project was based on discussions with Dokken Engineering, review of 

the general plans prepared by Dokken Engineering, review of the as built plans and Log of Test 

Borings (LOTB) for the existing bridge, and review of existing information for the bridge provided 

by Dokken Engineering. We reviewed California Department of Conservation, Division of Mines 

and Geology (CDMG) maps to check for the presence of known faults on the site and Caltrans 

maps for peak bedrock acceleration. A list of the documents reviewed is presented in the 

bibliography (Section 7). 

2.2 FIELD INVESTIGATION 

The field investigation was conducted on April 26, 2002 and consisted of drilling two soil 

borings. The boring locations are shown on Figure 1-2. The borings were located near the 

proposed abutments to provide data for the foundation design. Because of the site access 

constraints, borings were not drilled through the approach embankments. The boring depths, 

approximately 18 m, were selected to extend to the depth of significant influence of the 

proposed foundation loads (approximately 6.5 m below the existing pile tip elevations) and to 

investigate liquefaction potential. Details of the field investigation, including sampling 

procedures, boring logs, and the LOTB, are presented in Appendix A. 

2.3 LABORATORY TESTING 

The soil samples collected from the borings were reexamined in the laboratory to substantiate 

field classifications. Selected soil samples were tested for moisture content, dry density, grain- 

size distribution, percent passing the No. 200 sieve, Atterberg limits, shear strength, compaction 

characteristics, resistance (R-value) and corrosion potential (pH, electrical resistivity, soluble 

chlorides, and soluble sulfates). The soil samples tested are identified on the boring logs. 

Laboratory test data are summarized on the boring logs in Appendix A and presented on 

individual test reports in Appendix B. 



3.0 SITE CONDITIONS 

1.1 CLIMATIC CONDITIONS 

The range of average climatic conditions near the site area is shown in Table 3-1. 

Table 3-1 SUMMARY OF AVERAGE CLIMATIC CONDITIONS 

3.2 GEOLOGY AND FAULTING 

The site is situated on alluvial deposits at the southeast corner of the San Fernando Valley, 

between the Verdugo Mountains on the northeast and the Santa Monica Mountains to the 

southwest. Granitic rocks of Mesozoic age are exposed along the flanks of both of these 

mountain ranges at their proximity to the site (Dibblee, 1991 ; Hitchcock and Wills, 2000). 

The near-surface alluvial soils beneath the site consist of Holocene age flood plain and stream 

deposits of the Los Angeles River and its tributaries (Hoots and Kew, 1930; Dibblee, 1991). 

Older, coarse-grained alluvial fan deposits derived from the Verdugo Mountains to the northeast 

underlie these sediments. The alluvial section is likely underlain, at a depth on the order of 100 

to 200 feet, by granitic crystalline bedrock. 

No known active faults are reported to cross or trend towards the site. The closest potentially 

active fault to the site is the Verdugo fault, along the base of the Verdugo Mountains, 2.4 km to 

the northeast of the site (Dibblee, 1991). However, the controlling fault for the proposed project 

is the Malibu Coast-Santa Monica-Hollywood Raymond (MMR) fault located approximately 5 km 

south of the site. 
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3.3 SUBSURFACE CONDITIONS 

Based on the results of this and previous investigations, the subsurface consisted of alluvial 

soils consisting of silty sands and sandy silts to the bottom of the borings, approximately 18 m 

below ground surface (bgs) of Western Avenue. The existing approach embankments were not 

investigated and were assumed to consist of compacted fill in accordance with Caltrans 

requirements. A 3- to 4-m thick dense to very dense sand layer was encountered in the borings 

approximately 13 to 15 m bgs. Firm to hard 1- to 2-m thick clay layers were encountered 

approximately 5.5 and 17 m bgs. The consistency of the silty sands and sandy silts generally 

increased from soft or loose near the ground surface to stiff or dense with increasing depth. 

Equivalent standard penetration test (SPT) and SPT blow counts ranged from 4 blows per 

30 cm near the ground surface to 40 to 50 blows per 30 cm, 13 to 15 m bgs. 

The subsurface soils at the site will classify as seismic soil profile Sd in accordance with 

Caltrans Seismic Design Criteria (Caltrans SDC, 2001). 

3.4 GROUNDWATER 

Groundwater was encountered during drilling at depths of 17.7 to 18 m bgs, corresponding to 

approximately elevation 131 m MSL. Based on the well monitoring data at the State well No. 

1N14W13R01 between January 1957 and October 2001, the historical high groundwater was 

estimated to be elevation 135.3 m MSL. Therefore, the design groundwater level was assumed 

to be elevation 135.3 m MSL. 

3.5 SOIL PROFILE AND ENGINEERING PARAMETERS 

The generalized soil profile and geotechnical design parameters for engineering analyses are 

summarized in Table 3-2. 

Revised February 7,2003 



Table 3-2 SUMMARY OF GEOTECHNICAL PROFILE AND PARAMETERS 

APPROXIAMT 

148.7 to 143.3 

Simplified soil types. 
For the sandy silt (ML) and silty sand (SM), the total and effective shear parameters were assumed to be the 

k ~ l m '  = kiloNewton per cubic meter. 

Revised February 7,2003 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

The primary geotechnical considerations for the proposed widening include foundation support 

for the proposed 4.5 m bridge widening and associated retaining walls. We recommend that the 

proposed bridge and retaining structures be founded on driven piles. 

4.1 SEISMIC HAZARDS 

4.1.1 Surface Rupture 

The potential for ground surface rupture is considered low because no known active faults are 

mapped on the site. However, ground rupture or cracking can occur due to earthquakes at 

locations where faults have not been mapped. 

4.1.2 Maximum Credible Earthquake 

The controlling active fault for the proposed project is the Malibu Coast Santa Monica Hollywood 

Raymond (MMR) fault, which is a reverse-oblique type fault located approximately 5 km south of 

the site. This fault may generate a maximum credible earthquake (MCE) of magnitude 7.5 

based on the Caltrans Seismic Hazard Map (Caltrans, 1996). 

4.1.3 Ground Acceleration 

The site horizontal peak bedrock acceleration (PBA) according to Caltrans Seismic Hazard Map 

and the Seismic Design Criteria (SDC) (Caltrans, 2001) report was estimated to be 

approximately 0.6g. 

The site design acceleration response spectrum (ARS) was derived by modifying the average 

SDC report ARS curve for soil type Sd, a PBA of 0.60 g, and an earthquake magnitude of 7.25 + 
0.25 as follows: 

Fault type effect for reverse-oblique fault, 10 percent increase over all periods of 

acceleration response spectrum from SDC. 

Near-fault effects as recommended in Caltrans SDC, additional 20 percent increase in 

response spectra for period equal to and greater than one second; no changes for 

periods less than 0.5 second; and a linear interpolation in between. 



The final corrected site design ARS curve is summarized in Table 4-1 and is shown on Figure 

4-1. 

Table 4-1 ACCELERATION SPECTRA COORDINATES 

4.1.4 Liquefaction and Seismic Settlement 

The project site was located within potential liquefaction zones on the State of California seismic 

hazard zones. The likelihood of liquefaction was assessed using procedures presented in the 

National Center for Earthquake Engineering Research (NCEER) guidelines (1997). Because 

the depth to groundwater was greater than approximately 14 rn bgs liquefaction potential at this 

site is considered low. However, non-saturated sands can also settle under cyclic loading. We 

estimate that seismic induced settlement would be approximately 12 mm for the design level 

earthquake. Seismically induced settlement may occur within 30 days of seismic events. 

Revised May 8,2003 
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4.2 SCOUR POTENTIAL 

Because the bridge spans a paved roadway undercrossing and there is no existing streambed, 

scour is not an issue for the proposed project. 

4.3 SOIL CORROSION POTENTIAL 

Corrosion test results are summarized in Table 4-2 and presented in Appendix B. A corrosive 

environment is not present to piling and concrete substructures in accordance with Section 3-1 

of the Caltrans Memo to Designers (19966). 

Table 4-2 SUMMARY OF CORROSION RESULTS 

4.4 FOUNDATION DESIGN 

pH 
Water-Soluble Sulfate Content (ppm) 
Water-Soluble Chloride Content (ppm) 
Minimum Electrical Resistivity (ohms-cm) 

4.4.1 Pile Foundations 

We recommend that the proposed bridge widening be supported on class 625 driven piles. The 

specified pile tip elevations presented in Table 4-3, correspond to the dense to very dense sand 

layer, encountered at an average elevation of approximately 136 m MSL. The methods used to 

calculate axial pile capacities are described in Appendix C. The calculations are also presented 

in Appendix C. 

Notes: 
1. Caltrans 1996b. 

See Appendix B for summary of test results. 

CRITERIA FOR CORROSIVE 
ENVIRONMENT' 

c5.5 
>2,000 
>500 

c1 ,000 

RANGE IN VALUES 

7.9-8.6 
64-141 
154-179 

1,583-4,182 



Table 4-3 SUMMARY OF PILE DATA 

The minimum center-to-center spacing between the piles should not be less than three pile 

diameters (sides of a square pile). For piles spaced at three pile diameters or greater, a group 

efficiency reduction factor need not be applied. 

4.5 SETTLEMENT 

4.5.1 Approach Embankment Fill 

The proposed approach embankment will be approximately 7 m high. The static settlement of 

the subsurface soils due to the approach embankment was calculated to be approximately 25 

mm. Most of the static settlement is expected to occur within 30 days of completion of 

earthwork operations. Settlement calculations are provided in Appendix E. 

Estimates of the seismic settlement were provided in Section 4.1.4. 

4.5.2 Deep Foundations 

The settlement of the deep foundations designed and constructed in accordance with the 

recommendations provided in Section 4.4.1 is estimated to be less than 12 mm. Most of this 

settlement should occur shortly after application of the structural loads. Differential settlement 

between the pile supports is estimated to be less than 12 mm. Settlement calculations are 

provided in Appendix E. 

Revised May 8,2003 
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4.6 LATERAL EARTH PRESSURES AND RESISTANCE TO LATERAL LOADS 

4.6.1 Lateral Pressures 

The abutment walls may be designed for lateral earth pressures shown on Figure 4-2. 

Restrained wall conditions should be assumed when the wall movement is limited. If the wall is 

allowed to deflect at the top by at least 6 mm for every 3 m of vertical wall height, the free-to- 

rotate conditions may be assumed. The earth pressures provided on Figure 4-2 assume a level 

surface behind the wall for a distance greater than the wall height and a positive drainage 

system behind the wall. For sloping surface behind or in front of the wall, the pressures should 

be modified in accordance with Figure 4-2. The estimated seismic wall force is also presented 

on Figure 4-2. 

14 
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Figure 4-2 LATERAL EARTH PRESSURES 

- 
Structual Backfill q (Surcharge) 
Caltrans Specification 

Draina e Detail 
Caltrans 8 tandard Section, 19-3.05 

4.6.2 Resistance to Lateral Loads 

Plan 80-3, Detail 3-1 s@@' / 

Weep Drain Backfill S e i e l  A1 
/ "1 

$2 'Ci' I 

. .. 
a,. .> 

Lateral loads can be resisted by batter or vertical piles. 

- 
- 
- 

4.6.2.1 Batter Piles 

Batter piles provide lateral resistance equal to the horizontal component of the axial capacity. 

The angle of batter for the proposed foundation type corresponds to a 3V:lH slope (vertical to 

horizontal). 

k - l  
PP 

P, = 60 Hz 5 200 kPa Cantilever Walls 

m 
P=Pa+Pg=6H3+0.3q 

Fe = 3 H , ~  

Restrained Walls 

P=Po+Pq=9Ha+0.5q 

~e = 6 H~~ 

Notes: 

All values of height (H) in meters, pressure (P) and surcharge (q) in kilopascals and force (F) in 
kiloNewtons. . P,, Pa, and PO are the passive, active, and at-rest earth pressures, respectively. Fe is the incremental 
seismic force. . P, is the incremental surcharge pressure applied to dead loads. Fe is a force and is in addition to the 
active and at-rest pressures. Below groundwater, active and at-rest pressure should be reduced by 50 
percent and hydrostatic pressure should be added to active and at-rest pressures. P, should be reduced 
by 50 percent below the groundwater. 
For 1K2 H slopes above the wall, increase the active and at-rest pressures by 50 percent; for 1W1.5 H 
slope, increase the active and at-rest pressures by 100 percent. 
For 1W2 H descending slopes below the wall, decrease the passive earth pressure by 25 percent; for 
1W1.5 H descending slope, decrease the passive earth pressure by 50 percent. 
Neglect the upper 300 mm for passive pressure unless the surface is contained by a pavement or slab. 
Seismic coefficient was used to calculate Fe (50 percent of peak ground acceleration [PGA] for cantilever 
walls and 75% of PGA for restrained walls). 



4.6.2.2 Vertical Piles 

The behavior of piles under lateral loads was evaluated using the p-y curve approach as 

described in Appendix D. Calculations are presented in Appendix D. Graphical summaries 

presenting the deflection, moment, and shear along the pile length for various loading conditions 

are included in Appendix D. A tabular summary of lateral pile analysis results is provided in 

Table 4-4. 

Table 4-4 SUMMARY OF LATERAL PILE ANALYSIS RESULTS 

4.6.2.3 Ultimate Lateral Capacity of Abutment Walls 

Ultimate lateral capacity for wall heights of 1.7 m and greater should be taken as 239 kPa. For 

wall heights less than 1.7 m, we recommend that the ultimate capacity be obtained by 

multiplying 239 kPa value with the ratio (H11.7) where H is the wall height in meters. Passive 

pressures are mobilized when the deflection of the wall reaches 0.01 H meters. 

4.7 APPROACH SLABS 

The height of approach fill will be approximately 4.8 m. Long-term settlement potential due to 

static loading conditions at the abutments is presented in Section 4.5.1. The need for approach 

slabs should be evaluated in accordance with Section 5-3 of Caltrans Memo to Designers 

Manual (1 995a), considering the type of pavement to be used, the usage, and importance. 



4.8 EARTHWORK 

Earthwork should be performed in accordance with Sections 6 and 19 of Caltrans Standard 

Specifications (1999b). Site grading may generally be accomplished with conventional 

construction equipment. The fill should be compacted using equipment as defined by the 

Caterpillar Performance Handbook (1998) or equivalent. 

4.8.1 Low Expansive Soils in Approach Embankment 

Low expansive soils (expansion index [El] less than 50) should be used within the approach 

embankment in accordance with standard Caltrans requirements as shown on Figure 4-3. The 

near surface soils at the site were predominantly sandy silts and will likely meet the criteria for 

low expansive material. 

(SEE TPBLE BELOW) 

ZE,YZ$,Nt$LON(nsMfLE~Ln < 

or Sand Equivalent (CT217) 7 )  20 

w--- MINIMUM 

Figure 4 3  LOW EXPANSIVE SOILS IN BRIDGE EMBANKMENT 
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4.8.2 Excavations and Temporary Slopes 

Temporary excavations may be required for construction and should be sloped or will required 

shoring. 

All soils are susceptible to caving, depending on conditions. Stability of temporary excavations 

is a function of several factors, including the total time the excavation is exposed, steepness, 

moisture conditions, weather, soil type and consistency, and contractor's operations. The 

contractor is responsible for excavation safety. The soils encountered in the borings indicate 

that most of the materials are highly susceptible to caving. 

The support of temporary excavations is the responsibility of the contractor. Shoring is usually 

designed as either cantilever (unbraced) or braced. Cantilevered shoring is commonly 

constructed by either using soldier piles with lagging placed between piles or using sheet piles. 

If soldier piles and lagging are used, continuous lagging will be required. Difficulty in installing 

the lagging due to caving cohesionless soils should be anticipated. Recommended minimum 

temporary shoring design criteria are provided on Figure 4-4. 

Shoring should be monitored for lateral and vertical movement. If large deflections (greater than 

0.5 percent of the shoring height) are noted, the bracing systems should be checked and 

strengthened as needed. If tension cracks appear in the ground surface adjacent to the 

shoring, the cracks should be monitored and sealed to prevent infiltration of water, and the 

significance of the cracks should be immediately evaluated. 

In addition, the contractor should strictly adhere to any requirements of Caltrans and applicable 

federal and state health and safety regulations such as those of the Occupational Safety and 

Health Administration (OSHA). In accordance with OSHA regulations, the near-surface onsite 

soils are classified as Type C. 
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q (Surcharge) q (Surcharge) 

BRACED 
SHORING 

CANTILEVER SHORING 

P = Pq+Ps 
= 0.5q + 9H3 

(15 kPa minimum) 
P,, = 60 Hz< 200 kPa 

Notes: 
All values of height (H) in m, pressure (P) and surcharge (q) in kPa. . Value for temporaly excavations using flexible walls. 
For traffic surcharge, assume no less than a 5 kPa uniform horizontal pressure along the top 3 m. . Ealth pressures assume no hydrostatic pressures. 
Values assume soil behind shoring is Caltrans standard fill material. 

BRACED SHORING 

P = Pq + P* 
= 0.5q + 6H1 

(1 5 kPa minimum) 

Figure 4-4 LATERAL EARTH PRESSURES FOR TEMPORARY STRUCTURES 

4.8.3 Permanent Slopes 

Permanent compacted fill slopes should be planned no steeper than 1 V:2H. The slopes should 

be planted andlor protected to reduce surface erosion. 

4.9 CONSTRUCTION CONSIDERATIONS 

4.9.1 Pile Installation 

Criteria for pile driving should be established after the contractor's pile-hammer-cushion system 

is known and dynamic pile wave equation (WEAP) analyses are performed. Standard 

Engineering News Record (ENR) driving formulas presented by Caltrans along with design 

service loads presented in Table 4-3 can be used for preliminary estimates on whether pile 

driving can be terminated at the specified tip evaluation. Predrilling is not required. The piles 

should not be terminated above the specified tip elevation unless pile driving refusal is met. If 

K:\DATAFLSWROJECTSKMN96~ON04T FOUNDATMN REP0RT.m 
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refusal is met above the design tip elevation, the depth of predrill on subsequent piles should be 

adjusted so the refusal is met at design tip elevation. The piles should not be driven more than 

0.3 m beyond specified pile tip. If a pile does not meet driving criteria, the pile should be 

redriven after a set-up time of at least I 0  hours. 

4.9.2 Site Access 

The site is accessible to conventional construction equipment. 

4.9.3 Excavability 

The site material may be excavated using conventional construction equipment. 
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5.0 PLAN REVIEW, CONSTRUCTION OBSERVATION, AND TESTING 

DYA should be retained to review the project plans and specifications to check them for 

conformance with the intent of our recommendations. 

During construction, we should be retained to provide the following services: 

1. Observation of site preparation and pile installation. 

2. Observation and testing of fill, backfill quality, placement, moisture content, and 

compaction. 

3. Consultation on geotechnical matters. 

These services would enable DYA to observe field conditions as they are exposed to check 

them for conformance with the assumptions we have made in developing conclusions and 

recommendations. They would also allow us to provide compatible recommendations regarding 

conditions found during construction. The field and laboratory tests would allow us to confirm 

that material quality, compaction, moisture content, and strength are consistent with the 

parameters upon which our recommendations were based. 
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6.0 LIMITATIONS 

This report was prepared for this project in accordance with generally accepted geotechnical 

engineering practice common to the local area. No other warranty, expressed or implied, is 

made. 

The analyses and recommendations contained in this report are based on the literature review, 

field investigation, and laboratory testing conducted in the area. The results of the field 

investigation indicate subsurface conditions only at the specific locations and times, and only to 

the depths penetrated. They do not necessarily reflect strata variations that may exist between 

such locations. Although subsurface conditions have been explored as part of the investigation, 

we have not conducted chemical laboratory testing on samples collected, nor evaluated the site 

with respect to the presence or potential presence of contaminated soil or groundwater 

conditions. 

The validity of our recommendations is based in part on assumptions about the stratigraphy. 

Observations during construction can help confirm such assumptions. If subsurface conditions 

different from those described are noted during construction, recommendations in this report 

must be reevaluated. We should be retained to observe earthwork construction in order to help 

confirm that our assumptions and recommendations are valid or to modify them accordingly. 

DYA cannot assume responsibility or liability for the adequacy of recommendations if we do not 

observe construction. 

This report is intended for use only for the project described. In the event that any changes in 

the nature, design, or location of the facilities are planned, the conclusions and 
I 

recommendations contained in this report should not be considered valid unless the changes 

are reviewed and conclusions of this report modified or verified in writing by DiazeYourman & 

I Associates. We are not responsible for any claims, damages, or liability associated with the 

interpretation of subsurface data or reuse of the subsurface data or engineering analyses 

I without our express written authorization. 
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APPENDIX A 

FIELD INVESTIGATION 



APPENDIX A - FIELD INVESTIGATION 

The field investigation for the proposed project consisted of drilling two borings (Borings B-1 and 

B-2) to depths of approximately 18 m. The approximate boring locations are shown on Figure 

1-2. 

Layne Christenson, Inc. drilled borings on April 26, 2002 with a truck-mounted drill rig using 

hollow-stem auger drilling techniques. Our field engineer observed the drilling operations and 

collected drive samples for visual examination and subsequent laboratory testing. Drive 

samples were collected with a 61-mm-inside-diameter (76-mm-outside-diameter) modified 

California split-barrel sampler lined with brass tubes, and a standard split-spoon penetration test 

sampler (SPT) with dimensions in accordance with ASTM 3550 and 1586, respectively. Both 

samplers were driven with a 63-kg hammer falling 760 mm. An automatic trip hammer was 

used to raise the hammer. The samplers were driven 450 mm or to refusal at each sampling 

depth. Blow counts were noted for each 150-mm increment. Bulk samples were obtained from 

the drill cuttings. 

Soils encountered in the borings were classified in general accordance with the ASTM Soil 

Classification System (ASTM D2487 and 2488), summarized on Plate Al. Boring logs 

presented on Plates A2 through A7 were prepared from visual examination of the soil samples, 

cuttings obtained during drilling operations, and results of laboratory tests. The actual and 

equivalent SPT blow counts are presented in the boring logs. The blows required to drive the 

modified California sampler were converted to equivalent SPT values by multiplying by 0.5 

(N=0.5 x modified California blows per 300 mm). A log of test boring sheet is attached at the 

end of this appendix. 

Groundwater was encountered during the field investigation at depths of 17.7 and 18 m below 

ground surface (bgs.) Borings were backfilled with cuttings. 

dorings were located in the field using a measuring wheel from known locations. 
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DESCRIPTION 

dark olive brown, nonplastic, trace mica 

light olive brown, stiff, no gravel 
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DESCRIPTION 

SILTY SAND (SM); dark yellowish brown, moist, dense, fine- 
to coarse-grained sand, trace fine gravel 

SANDY SlLT (ML): light olive gray, moist, hard, low 
plasticity, fine-grained sand, trace fine gravel 

POORLY GRADED SAND with SILT (SP-SM); light olive 
brown, moist, dense, fine- to coarse-grained sand, trace 
fine gravel 

SlLT (ML); olive brown, moist, very stiff, low plasticity 

POORLY GRADED SAND with SILT (SP-SM); light 
yellowish brown, moist, dense, fine- to medium-grained 
sand 

olive gary, very dense, trace fine gravel 

FAT CLAY with SAND (CH): olive, moist, vely stiff, high 
plasticity, fine-grained sand 

- 
FAT CLAY (CH); very dark gray, moist, very stiff, high 

plasticity 

SILTY SAND (SM); yellowish brown, reddish brown, wet, 

.- 2 - Y) E .- 

19.1 

15.9 

15.5 

10 

27 

4 

33 

NP 

50 

NP 

23 

28 

12 

6 

82 

DS 



[atdl 
s)sal J a w  

a w s  OOZ# , 
6UfSSEd lU6DJad 

(%) xapul 
$?lseld 

(%) l!U!l 
p!nb!i 

(%I lualuo3 
anls!oyy 

(EvWNY) 
W u a a  ha 

- 
a 
i 
0, 

d, a c .= F - 
3 ?j 
2 CO 

.- d = 
C 

B a 
Z = $  e -  

DI 
m o m  

(edY) '4s 'duo3 
.sun  PI^ . 

wa OElsMOlB 
N l d S  A - 

E U 3 S I  
lad smolg * -2 

laldues H 
(Jalau) 

' ~ " " ~ " " ~ " " ~ " ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 ~ ~ ' ~ 1 ~ 1 ~ ~ 1 ~ ~ 1 ~ 1 ~ ~ ~ 1 t ~ 1 ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~  

?! 0 s N 0 2 % (0 
wdaa = N N N N k 

( l a w )  I I I I I 
0 W m , (D Y) s 0 M - 
2 N N N N 7 

N 
uo!lena13 .- - 7 N 



I 
I 
I 

I 
I 

j 
i 

DESCRIPTION ! 
~ 
I 
i 
I 
I 
! 

I 

I 
I 

i 

LOG OF BORING B- 2 PLATE 
Page 1 of 3 
Caltrans Western Avenue UC 

I Project No 296-05 



m P .- 2 Y) 

L 6 c 26 
g.;- - $  

- % 
DESCRIPTION r s =  2 Y)E ZS1 a d  2 2  0 E g o  k h  :g 

i E $ E $  & z L D  L L ~  

18.3 15 48 DS 

medium dense, decreased fines content 

olive gray, dense, fine- to medium-grained sand 
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LOG OF BORING B- 2 PLATE 
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DESCRIPTION 

POORLY GRADED SAND with SILT (SP-SM); olive gray, 
reddish brown, wet, very dense, fine- to coarse-grained 
sand, trace fine gravel 

Bottom of boring at 18.7 meters. 
Groundwater encountered at 17.7 meters during drilling. 
Boring backfilled with cutting and sulface patched with cold 

patch asphalt. 

. 

. 

. 
- 
. 
. 
. 
. 

24- . 
- 
- 
. 
- - 

_ . 
- 

25- - 
. 
. 
. 
- 
- 
I 
. 

26- - 
- 
- 
. 
- 
- 
1 
. 

27- - 
- 
. 
. 
- 
. 

_ . - 

b .- 
2 8  
a < 

o e5 
0, 

- s 
2g 

. a s  $ 8  
ZCI 

g 
. gc  
XI 

.gg 
0 I 

-.= $ $  x 
K C  

r .- 
U) 

3aJ 
;ij 
8s 
$2 

10 

3 

g~ - o a  

1 





APPENDIX B 

LABORATORY TESTING 



APPENDIX B - LABORATORY TESTING 

Diaz-Yourman & Associates (DYA) selected soil samples to be tested and the tests to be 

performed on the samples. Teratest Labs, Inc. (a City of Los Angeles certified testing lab) 

performed laboratory testing. Laboratory data are summarized on the boring logs and 

presented on Plates B1 through B11. We have reviewed and concur with the test results and 

accept full responsibility for their use in our analysis. A summary of the geotechnical laboratory 

testing is presented in Table B1. Corrosion potential test results are summarized in Table B2. 

Table B1- LABORATORY TESTING SUMMARY 

Table B2 - CORROSION POTENTIAL TEST RESULTS 

Boring No. 
Depth (m) 
pH 
Water-Soluble Sulfate Content (ppm) 
Water-Soluble Chloride Content (ppm) 
Minimum Resistivity (ohmscm) 

B- 2 
Oto 1.5 

7.86 
141 
154 

1.583 

B- 2 
7.6 to 10.7 

8.16 
64 
179 

4,182 



PARTICLE SlZE ANALYSIS 
Caltrans Western Avenue UC 
Project No. 296-05 

U.S. Standard 
--Sieve Size (in.) + U.S. Standard Sieve Numbers +- Hydrometer 
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Laboratoly Testing by: TeraTest Labs, Inc. 
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GRAVEL 

Source 

B- 1 

6- 1 

B- I 
B- 1 

B- 1 
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B- 1 
B- I 

SAND 

Medium 

Depth 
(metem) 

0.6 
1.2 

I .5 
4.3 

5.8 
8.8 
10.7 

13.4 

Fine 

Classification 

SANDY SILT (ML) 

SANDY SILT (ML) 
SANDY SILT (ML) 

SILTY SAND (SM) 

LEAN CLAY with SAND (CL) 

SILTY SAND (SM) 

POORLY GRADED SAND with SILT (SP-SM) 

POORLY GRADED SAND with SILT (SPSM) 

Natural 
M. C. (%) 

14 

14 

21 

10 

Liquid 
Limit (%) 

NP 

NP 

34 

NP 

Plasticity 
Index (%) 

NP 

NP 

13 
NP 

./o Passlng 
#ZOO Sieve 

50 
61 
53 
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80 
28 
12 
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PARTICLE SlZE ANALYSIS 
Caltrans Western Avenue UC 
Project No. 296-05 
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82 
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65 
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75 
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2 

I I 
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Natural 
M. C. (%) 

33 

15 
20 
13 
20 
15 

Symbol 

0 

A 

0 

rn 
A 

I \  

Depth 
(metem) 

16.5 
17.8 
0.3 
0.6 
4.6 
6.1 
7.6 
13.7 

Source 

8- 1 
B- 1 
8- 2 
B- 2 
B- 2 

& 2 

& 2 
5 2  

Liquld 
Limit (%) 

50 

NP 

NP 

33 

Clasriflcation 

FAT CLAY with SAND (CH) 

SILTY SAND (SM) 
SANDY SILT (ML) 

SANDY SILT (ML) 

SILTY SAND (SM) 

LEAN CLAY with SAND (CL) 

SILTY SAND (SM) 
POORLY GRADED SAND (SP) 
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Index (%) 

22 

NP 

NP 

13 

\ 

h I 

\ \  
I 

I I 

w 
I I 
I 



PARTICLE SlZE ANALYSIS 
Caltrans Western Avenue UC 
Project No. 296-05 

U.S. Standard 
--Sieve Size (in.) + U.S. Standard Sieve Numbers +-. Hydrometer 

3 1% 94 % 4 8 16 30 50 100 200 

GRAIN SlZE IN MILLIMETERS 

PLATE 

SILT or CLAY COBBLES 
Coarse Fine 1 Coarse ) Medium 1 Fine 

Laboratory Testing by: TeraTest Labs, Inc. 

GRAVEL SAND 

Plastlclty 
Index (%) 

8 
26 

Liquid 
Limit (%) 

37 
56 

% Passlng 
#ZOO Sieve 

68 
98 
10 

Natural 
M. C. (%) 

31 
39 

Classification 

SILT (ML) 
FAT CLAY (CH) 
POORLY GRADED SAND with SILT (SP-SM) 

Depth 
(,eh,) 

16.9 
17.1 
18.3 

Symbol 

0 

A 

Source 

8- 2 
8- 2 
B- 2 



LIQUID LIMIT (%) 

Laboratory Testing by: TeraTest Labs, Inc. 
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PLASTICITY CHART 
Caltrans Western Avenue UC 
Project No. 296-05 
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PLATE 

Source 

6- 1 

B- 1 

6- 1 

6- 1 

6- 1 

8- 2 

6- 2 

€3- 2 

Depth 
(mebm) 

0.6 

1.2 

5.8 

8.8 

16.5 

0.3 

0.6 

6.1 

ClassMcation 

SANDY SILT (ML) 

SANDY SILT (ML) 

LEAN CLAY with SAND (CL) 

SILTY SAND (SM) 

FAT CLAY with SAND (CH) 

SANDY SILT (ML) 

SANDY SILT (ML) 

LEAN CLAY with SAND (CL) 

Natural 
M. C. (%) 

14 

14 

21 

10 

33 

15 

20 

20 

Liquid 
Limit (%) 

NP 

NP 

34 

NP 

50 

NP 

NP 

33 

Plastic 
Limit (%) 

NP 

NP 

21 

NP 

28 

NP 

NP 

20 

Plasticity 
Index (%) 

NP 

NP 

13 

NP 

22 

NP 

NP 

13 

% Passing 
#ZOO Sieve 

50 

61 

80 

26 

82 

65 

64 

75 
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Laboratoly Test~ng by TeraTest Labs, Inc 

PLASTICITY CHART 
Caltrans Western Avenue UC 
Project No. 296-05 

Symbol 

0 

PLATE I 

Source 

8- 2 

8- 2 

Depth 

16.9 

17.1 

Classification 

SILT (ML) 

FAT CLAY (CH) 

Liquid 
Limit (%) 

37 

56 

Natural 
M. C % 

31 

39 

Plastic 
Limit (%) 

29 

30 

Plasticity 
Index (%) 

8 

26 

% Passing 
#ZOO Sieve 

88 

98 
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Horizontal Deformation (in.) 

0.00 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

Normal Stress (ksq 

Peak Shear Stress (kip/ft2) 

i 
- Deformation Rate (in./min.) 1 0.0017 0.0017 ! 

Initial Sample Height (in.) 1.000 1 .OOO 

Diameter (in.) 2.41 5 2.415 

Initial Moisture Content (%) 20.72 20.72 

Dry Density (pcf) 105.3 106.1 
Saturation (%) 93.1 95.1 

Soil Height Before Shearing (in.) 0.9736 0.9431 
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TEST RESULTS 
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Diameter (in.) 
Initial Moisture Content (%) 

Dry Density (pc9 
Saturation (%) 

Soil Height Before Shearing (in.) 

0 
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Initial Sample Height (in.) 
2.41 5 
4.24 
95.3 
14.9 
0.9845 

Conso1;detedDiarned-ASTMD3080 

2.41 5 
4.24 
101.5 
17.3 
0.9707 
22.1 --,- 

DIRECT SHEAR 
TEST RESULTS 
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Soil Description: Brown Silty Sand (SM) 

1.000 ( 

Boring No.: B-I 
Sample No.: 11 
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COMPACTION TEST 
ASTM D 1557 

Project Name: Caltrans Western Avenue Tested By : MTR Date: May-8-02 

Project No.: 296-05 Calculated By : ESS Date: May-10-02 

Boring No.: B-I Depth (ft.) 0-5 

Sample No. : NIA 

Visual Sample Description: Brown Silty Sand (SM) 

Preparation Method: 1 ::st X Mechanical Ram El Manual Ram 
Mold Volume (ft 3, 10.033221 Ram Weight 10 LBS Drop 18 inches 

-2.5 0 2.5 5 

Maximum Dry Density (pcf) -1 optimum ~ ~ i ~ t ~ ~ ~  content(%) <.: .......... : .:..:*:q..:.: 

PROCEDURE USED 
Procedure A 

Soii Passlng No. 4 (4.75 rnm) Sieve 
Mold : 4 in. (101.6 mrn) diameter 
Layers : 5 (Five) 
Blows per layer : 25 (twenty-five) 
May be used if No.4 retained < 20% 

Procedure B 
Soii Passing 318 in. (9.5 mrn) Sieve 
Mold : 4 in. (101.6 mrn) diameter 
Layers : 5 (Five) 
Blows per iayer : 25 (twenty-five) 
Use if + $4 i 20°:0 an: r 318 " c 20% 

Procedure C 
Soii Passing 314 in. (19.0 rnm) Sieve 
Mold : 6 in. (152.4 mrn) diameter 
Layers : 5 (Five) 
Blows per layer : 56 (fifty-six) 
Use if + 318 in ,2046 and + % in c30% 

Particle-Size Distribution: 
1-1 

GR:SA:F 
Atterberg Limits: 

r roo-I  ! ! ! ! ! I ! ! ! I ! ! ! ! ! ! ! ! V . \ \ I  
0 0  5.0 10.0 15.0 20.0 

Moisture Content (%) 
B9 



TERA TEST LABS 1 R-VALUE TEST RESULTS ] 1 
PROJECT NAME: Caltrans Western Ave. 

SAMPLE NUMBER: 

SAMPLE DESCRIPTION: SM 

PROJECT NUMBER: 296-05 

SAMPLE LOCATION: 8-1 

TECHNICIAN: ACS 

000 0.50 100 1.50 2.00 2.50 3.00 3.50 4.00 

COVER THICKNESS BY STABILOMETER in 
feet 

DATE SAMPLED 4129102 

IR-VALUE CORRECTED 

R-VALUE BY EXPANSION: 69 800 700 600 500 400 300 200 loo o 

R-VALUE BY EXUDATION: 64 EXUDATION PRESSURE (psi) 

EQUILIBRIUM R-VALUE: 64 

DESlGN CALCULATION DATA 

GRAVEL EQUIVALENT FACTOR 

TRAFFIC INDEX 

STABILOMETER THICKNESS, f t  

EXPANSION PRESSURE THICKNESS, f i .  

EXPANSION PRESSURE CHART EXUDATIONPRESSURECHART 

a 

1.0 

15.0 

1.39 

1.63 

b 

1.0 

15.0 

1.63 

1.20 

c 

1 .O 

15.0 

1.87 

0.60 
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SOIL RESISTIVITY TEST 
'w- DOT CATEST 532 1643 

Project Name: Caltrans Western Avenue Tested By VJ Date: 05109102 

Project No. : 296-05 Data Input By: LF Date: 0511 3102 

Boring No.: 8-2 Depth (fi.) : 0-5 

Sample No. : NIA - 
Sample Description: ~ ( M L )  

lnitial Moisture Content (%) 

~ t .  of Container (sm.) 

Wet Wt. - of Soil + Cont. (gm.) 

66.97 

Remolded Specimen 

Water Added (mi) (Wa) 

Adj. Moisture Content (MC) - 

175.91 Initial Soii Wt. (gm) (Wt) 1 1300.00 

Minimum Resistivity 
(ohm-crn) 

Box Constant: 

Moisture Adjustments 

DOT CA Test 532 1643 1 DOT CA Test 417 Pait il 1 DOT CA Test 422 /DOT C A  Test 5 3 2  I 643 
.... ............ ::: ........ . .................. ........... ................................... ......... ..... . . .,...... ....... ............. .:.......... .: . ........................... ., ...... . .:: .. ::. .............. .:: ... .......... .... ........,. . . . . ................. .:.. ..... ..... :... .. ........ ... ... . . . . ... . . . . ..... ... ... . . ... ...,.,. .,...,.,. .,. ............ . .:. ... . :::. ........................ 

Dry Wt. of Soil + Cont. (gm.) 6.7460 

MC =(((I +Mcill OO)x(WaIWt+l))-l)xl00 Moisture Content (%) (MCi) 

100 

24.32 - 

Moisture Content 

("'0) 

161.34 

15.44 

250 

1583 

20.0 25.0 30.0 35.0 40.0 45.0 
Moisture Content (%) 

200 

33.20 

235 

1585 Soil Resistivity (ohm-cm) 

Suifate Content 

( P P ~ )  

34.3 

300 

42.08 
i 

240 

1619 1687 

22.5 141 

Chloride Content 

( P P ~ )  

154 1 7.86 

Soii pH 
p~ I Temp. r c )  



SOIL RESISTIVITY TEST 
DOT CA TEST 532 I 613 

Project Name: Caltrans Western Avenue Tested By VJ Date: 05109102 

Project No. : 296-05 Data Input By: LF Date: 0511 3102 

Boring No.: B-2 Depth (ff.) : 25, 30 & 35 

Sample No. : 6, 7 & 8 

Sample Description: SM 
~ ~~.~ 

1 Dry Wt. of Soii + Cont. (gm.) / 168.72 1 I BOX constant: 1 6.7460 

Initial Moisture Content (%) 

Wet Wt. of Soil + Cont. (gm.) 1 180.36 lnitiai Soil Wt. (gm) (Wt) / 1300.00 

Wt. of Container (!an.) 

15.0 20.0 25.0 30.0 
Moisture Content (%) 

57.36 

Remolded Specimen 

Water Added (ml) (wa) 

Adj. Moisture Content (MC) 

Resistance Rag. (ohm) 

Soil Resistivity (ohm-cm) 

C 

Moisture Adjustments 

Minimum Resistivity 
(ohm-cm) 

100 

18.95 

630 

4250 

DOT CA Test 532 I643 I DOT CA Test 417 Part ll / DOT CATest 422 /DOT C A  Test 5 3 2  1643 
..: ... . ..... ... .... .. ....... .. .. .: .:..::::.. .: ...:..... ..:. ... ... ... ... . ....... . . .: . ... .: ... ., : ... ........................... ........:....... ... ... ....:.... .....,.. .......... ........ .. ..................... .~ ......... .:: ... . ... .:: .:: ... . ... ..................... . ...; .,. .,.,... ...;.. .. ..,. ... . .,. . .,.,., ,.,.,.,.,., ., ,. .,.,.,. ,., ,.,.,.,. , ..,. ............................................. ,.,,,.,..., ,.,.,.,.,.,.,.,.,. 

MC =(((I +Mcill OO)x(WaIWt+l))-1)xlOO Moisture Content (%) (MCi) 

41 82 

10.45 

150 

23.20 

620 

41 83 

Moisture Content 
W )  

200 

27.45 

635 

4284 

Sulfate Content 

( P P ~ )  
Chloride Content 

(ppmi 

Soil pH 
p~ / Temp. r c )  

179 1 8.16 / 23.0 23.0 64 
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AXIAL PILE CAPACITY 



APPENDIX C - AXIAL PILE CAPACITY 

Axial pile capacities were evaluated using principles described in the Naval Facilities 

Engineering Command (NAVFAC), Foundation and Earth Structure Design Manual 7.02 (DM7). 

The ultimate capacity was obtained by using the formula: 

Ultimate Axial Pile Capacity = C incremental side friction + end bearing 

Using conventional notation used by DM7, for both the ultimate load capacity in compression, 

= Ultimate load capacity in compression (kN) 

= Effective Vertical Stress at pile tip (kPa) 

= Bearing capacity factor 

= Area of pile tip (m2) 

= Ratio of horizontal to vertical effective stress on the side of an element 

when the element is in compression 

= Effective vertical stress over the length of embedment, D (kPa) 

= Friction angle between pile and soil (degrees) 

= Surface area of pile per unit length (m) 

and for the ultimate load capacity in tension, 

Tult = Ultimate load capacity in tension, pullout (kN) 

KHT = Ratio of horizontal to vertical effective stress on the side of an element 

when the element is in tension 

To obtain allowable axial pile capacities, a factor of safety (FS) of 2 for side friction and an FS of 

3 for end bearing were applied to the ultimate capacities. Other factors of safety could be used, 

depending on load duration and type (dead structural load, dead equipment load, transient 

loads [wind and seismic]), previous experience in the area, and level of acceptable risk. 

C-1 
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APPENDIX D 

LATERAL PILE ANALYSIS 



moment, and shear versus pile depth for the bridge abutment are presented on Plates D4 

through D6 for the fixed- and free-head conditions, respectively. 

Pile lateral load tests have shown that the predicted deflections and moments are generally 

+I- 33 percent of actual values. However, the depth at which the maximum moment occurs is 

25 percent deeper than predicted by the p-y analysis based on the results of full-scale pile 

lateral load tests. 

K!DATAFLS\PROJECTSY~~~~~ON)~T FOUNDATION R E P 0 R T . k  Revised February 7,2003 
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Lateral Deflection (m) 

Caltrans Class 625 Pile, Cracked Moment of Inertia, Cyclic Loading (15 cycles), Lateral Load = 128 kN, Vertical Load = 587 kt 



Shear Force (kN) 

Caltrans Class 625 Pile, Cracked Moment of Inertia, Cyclic Loading (15 cycles), Lateral Load = 128 kN, Vertical Load = 587 kt 



Bending Moment (kN-m) 

Caltrans Class 625 Pile, Cracked Moment of Inertia, Cyclic Loading (15 cycles), Lateral Load = 128 kN, Vertical Load : 587 kP 



Lateral Deflection (m) 

Caltrans Class 625 Pile, Gross Moment of Inertia, Static Loading, Lateral Load = 62 kN, Vertical Load = 405 kN 



APPENDIX E 

ANALYSES AND CALCULATIONS 
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9 = % N q  (3.10) 
where 

j7 = effective overburden pressure at pile tip, and 
Nq = bearing capacity factor. 

Table 3.2 was recommended as a guideline only for siliceous soil. 

TABLE 3.2. Guideline for Tip Resistance in Siliceous Soil 

Limiting q, 
Soil kips/ft2 MPa) 

Loose to dense, 
sand to silt 12 60 (2.9) 

Medium to dense, 
sand to sand-silt 20 I00 (4.8) 

Dense to very dense 
sand to sand-silt 40 200 (9.6) 

Dense to verv dense 

The API publication points out that many soils do not fit 
the description of those in the tables and that the design parameters 
are not suitable for these soils. Examples are loose silts, soils cor 
taining large amounts of mica or volcanic mains. and c a l r n r ~ n ~  

Drilled and grouted piles may have hlgher capacities than 
driven piles in calcareous soils. 



Axial Load (W 

t v Based on output from FHWA method 



Axial Load (la cr-"r 

1 / v  Based on aurpi~t from US ARMY Crops 



p - .  VT 
Axial Load (W 

r 1 / v  Based on output from API W 2A method / 
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Job No.: 296-05 
Job Name: Western Avenue UC 
Date: 9-Jun-02 
By: VRT 

STATIC AND DYNAMIC, ACTIVE AND PASSIVE EARTH PRESSURE COEFFICIENTS 

Based on Seed and Whitman, 'Design of Retaing Earth Structures for Dynamic Loads' 
ASCE, 1970 Specialty Conference. Lateral Stresses in the Ground and the Design 
of Earth Retaining Structures. Library reference: S-36, pages 113 - 118 

This Page created by SM based on VRN's spread sheet 
INPUT Ipii%q 

phi =soil friction angle (degrees) 
beta = wall angle w.r.t. vertical (degrees) 
i =slope angle of the backfill w.r.t. horizontal (degrees) 
delta = wall friction - (degrees) 
gamma = bulk soil density (pcf) 
H =height of wall 
Kh = horizontal component of the earthquake acceleration 

= 0 for static case ( PGA-0.5 for cantilever and PGA'0.75 for restrained) 
KV = vertical component of the earthquake acceleration 

= 0 for static case (usually 0) 

I Inremental active seismic force coefficient (lbs per unit width) 13.4 
(for static active pressure DYA uses co-efficient without wall friction) 
Metric Unit 

Pa (equivalent active unit weight) kNIm"3 10.0 10.0 5.8 5.8 I Pp=(equivalent passive unit weight) kNlm"3 50.1 50.1 61.3 61.3 

OUTPUT 

theta = ratio relating Kh and Kv 
Kae, Ka = active earth pressure coefficient in earthquakes 
Kpe, Kp = passive earth pressure coefficient in earthquakes 
KO = at rest coefficient 
Pa (equivalent active unit weight) p d  
Pp=(equivalent passive unit weight) pcf 

1 1  Inremental active seismic force coefficient (kN per unit width) 

Dynamic 11 Static 
Wall Friction 

With 11 Without 11 With I Without 

3.25 
0.47 0.47 0.47 0.47 

37 
319 319 391 391 



Job No.: 296-05 
Job Name: Western Ave UC 
Date: 9Jun-02 BY: VRT 

STATIC AND DYNAMIC, ACTIVE AND PASSIVE EARTH PRESSURE COEFFICIENTS 

Based on Seed and Whitman, 'Design of Retaing Earth Structures for Dynamic Loads" 
ASCE, 1970 Specialty Conference, Lateral Stresses in the Ground and the Design 
of Earth Retaining Structures. Library reference: 5-36, pages 113 - 118 

Inremental active seismic force coefficient (Ibs per unit width) 24.8 Coefficient wiUlout wall friction 
used for static active pressures. 

Metric Unit 
Po (equivalent at-rest unit weight) kNlnrS3 8.9 8.9 8.9 8.9 
Pp=(equivalent ~ ' v e  unit weight) kNIW3 43.0 43.0 61.3 61.3 

Dynamic 11 Static 
OUTPUT Wall Friction 

lnremental active seismic force coefficient (kN per unit width) 

EARTH PRESSURE XLSBraced 
I I 

With Without With 
theta = ratio relating Kh and Kv 0.42 0.42 0.00 
Kae, Ka =active earth pressure coefficient in earthquakes 0.72 0.72 0.31 
Kpe, Kp = passive earth pressure coefficient in earthquakes 2.28 2.28 3.25 
KO = at rest weff icient 0.47 0.47 0.47 
Po (equivalent at-rest unit weight) p d  56 56 56 
Pp=(equivalent passive unit weight) pcf 274 274 391 - 

Without 
0.00 
0.31 
3.25 
0.47 
56 
391 
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February 7,2003 

Project No. 296-05 

Mr. Ray Miller 
Dokken Engineering 
1171 Sun Center Drive, Suite 435 
Rancho Cordova, CA 95670 

Subject: Response to Caltrans Review Comments Dated December 20,2002 
Geotechnical Investigation Report 
Western Avenue Undercrossing (53-1079) Kilometer Post 44.2145.2 
Glendale, California 
Caltrans District 7 
EA 07-1 786Al 

Dear Mr. Miller: 

This letter provides DYA's response to Caltrans review comments dated December 20, 2002. 
DYA's responses are provided in Table 1 and are in the same order as the Caltrans Review 
Comments (see attached). The revision to the comments was incorporated in the resubmitted 
report dated February 7,2003. 

We trust this provides the information you require. Please call if you have any questions. 

Verytmly yours, 

Diaz*Yourman & Associates 

Allen M. Yourman, ~d P.E.. G.E. (7 
Vice President 

Attachment: Caltrans Review Comment Dated December 20,2002 

K:\dataflrWROJECTS1?oW9Eo5WESWNSE TO Calranr REVIEW COMMENTS.doc 
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Mr. Miller 
Project No. 296-05 

February 7,2003 
Page 2 

Table 1 - RESPONSI 
Caltrans Review Comment 

. Paae7 
Vhy is ihe design groundwater evaluation (131 m) 
~ssumed to be the same as measured? 
iroundwater level may vary. The foundation report 
tates that the historical average groundwater 
!levation is a~oroximatelv 133.5 m or lower. What is 
?e historical i g h  groundwater level at this site? 
I. Page 7-8, Table 3-2 
'he generalized soil profile shown here is not 
onslstent with that shown in Appendix C. Also, 
.PILE input parameters are missing from this table 
~ n d  Appendix D. 
I. Page 13, Table 4-3 
'he contractor may choose Class 625 Alt. W unless 
his type of pile is specifically excluded by the 
:ontract specifications and special provisions. Will 
his provision be included? 
I. Pile Data Table 

a) Revise the Pile Data Table to conform with 
Caltrans' Memo to Designer 3-1. Nominal 
Resistance and Design Loading values as 
shown are not acce~tabie. 

b) Verify that no tension requirements exist. If 
there is a tension demand. the Desion TID 
Evaluation forTension shall be incl&ed /n 
the Pile Data Table. 

c) It appears that a single design soil profile 
was used at Abutment 1. Bent 2, and 
Abutment 3. Abutments 1 and 3 have the 
sameleadinga~&pFaetioallyth8same 
bottom 
lengths 

i. Log of Test Borlngs 

footing elevations. why are the pile 
;different? 

3evise the "Note" in tne Legend Block (left side) to 
irate "Visual cassif cation of earth materials is based 
)n field inspection and is confirmed or revised with 
aboratoly test results as necessaw." 
i. Include the LOTB in the Plans. 
r. Caltrans' Memo to Designers 9 requires that 

existing bridges, including their foundations, be 
evaluated before they are widened. Who 
performed this evaluation? 

'0 REVIEW COMMENTS 
DYA's Response 

3ased on the well monitorina data at the State well No. 
N14W13R01 between ~an ia ry  1957 and October 2001, 
he h~storicai high groundwater was estimated to be 
lievation 135.3 m MSL. Therefore the design groundwater 
avel was assumed at elevation 135.3 m MSL. The analyses 
~slna the desian aroundwater level were revised " " "  
ncordingly. 
-he axial pile capacity attached in Appendix C was 
eevaluated using the revised generalized soil profile shown 
n Table 3-2. The revised report will include the input 
,arameters for lateral pile analyses in Appendix D. 

:lass 625 Alt. W is specifically excluded by the revised 
eport, as well as the contract specifications and special 
)rovlsions. 

I) The revised Pile Data Table conformed with the 
Caltrans standard. 

)) No tension demands were required. 
:) The same tip elevation was specified for the Abutments 

1 and 3 in the revised Pile Data Table. 

-0TB has been revised. 

lokken to address. 
3okken to address. 
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FILE No.379 01/28 '03 16:27 I D :  FAX : PAGE 13/ 14 

FOUNDATION REVIEW Page 1 of 2 

DIVISION OF ENGINEERING SERVICES 
CIEOTECHNICAL SERVICES 

TO! MR. VlNCE JACOB, Cliiaf 
Offlcs of Shdure Contact Management 

A!tanUon: Mr. lrnad AbwMarkhieti 

D A T ~  December 20,2002 

FILE: OT.... -- L4----**5..,...KP 44,2145.2 
L)lsbict Counh/ Rouk PM 

FON R E ~ T  BY: Diaz Yourman & ASSOC. DTD: 9/26/02 Waglorn Avo UC (widen) 
SVUchlm Name 

OENER~L PLAN @TO: 95% FDN PLAN 07'0: 06% 07~178601 53-1 0i'QS 
EA Number Bridge Numkr  

Subrnlbl (Check on#): 1st 2nd 3rd 4th other 

Thc following comments are basad on tha report "Geotechnical Investigation: Western Avenue 
Undercrossing" dared July 12,2002, prepared by Diaz Yourntan & Associates. 

1. Page 7 
Why is the design groundwater elevation (131 m) assumed to be the same w measured? Qroundwarcr llcvol 
may vary, The foundation report states rhat the hizistorical average gowdwatcr ;relev&!ion is approxim~tcly 
133.5 rn or lower. What is the historical high goundwata lcvel at this site? 

2. Paees 7-8, Table 3-2 
The generalized soil profile shown here is nor consistent with that shown in Appendix C. Also, LPILE input 
prcramctm are illjseing from thi8 WbIe and Appm4jx D. 

4 
3. Page 13, Tablc 4-3 
The contractor may choose Class 625 Alt. W unless this type ofpile is specifically excluded by the contract 
specificarions and speaial provisions. Will this provision be included? 

4. Pile Data Table 
(a) Revise the Pilc Data Table to conform with CaltranslMemo to Designers 3-1. Nominal Resistance and 
Daign Loading values as shown ara not acceptable. 

(b) Verify that no tension requirements exist. If there is a tension demand, rhe Design Tip Elevation for 
Tension shall be included in the Pile Data Table. 

(c) It appem that a single design soil profile was used at Abutment 1, Bent 2, and Abutment 3. Abutments 1 
and 3 havc thc same loading and practically the samc bottom of footing elevations. Why arc the pile lengths 
diierent? 

s- 

Della Leong 
Oflim of Sirusbin Conma Manao~ment t06CM) OR* or FeagFFnnisl P 4 s n  - WDst 

L.. 

'ON XVd 



FILE No.379 01/28 '03 16:27 ID: FAX : 
FOUNDATION REVIEW 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

PFIGE 141 14 

Page 2 of 2 

i,., TO; MR, VlNCE JACOB, Chief DATE: QWemDW 20,2002 
Office af Structure contract Managamant 

FILE: 07--+--.LA------5------KP 44.2145.2 
A&&": Mr. lmad Abu-Markhiah DiaW 'Own@ Route $7 

Western Ave UC (widen) 
.%&re Name 

07-1 78601 53-1 079s - 
€4 Number Bridge Nurntwr 

5 .  t o g  of Test Borings 
Rcvisc thc "Note" in the Legend B l o ~ k  (I& side) to state "Visual cl&sification of carth matMials i s  based on 
field inspection and is confirmed or rwised with laboratory test results as necessary." 

6. Include the LOTB in rhe Plans. 

7 ,  Caih-ans' Mcmo to Designem 9 requires that misting bridges, including their foundations, be evaluated 
before they are widened, Who performed this evaluation? 

Please contact Della Leong at (916) 227-7099 or Qiang Huang at (916) 227-7179 for funher clarification of 
these or other issues. 

'ON XVLi 



May 8,2003 

Project No. 296-05 

Mr. Matthew W. Salveson 
Dokken Engineering 
11 171 Sun Center Drive, Suite 250 
Rancho Cordova, CA 95670 

Subject: Response to Caltrans Review Comments Dated March 25, 2003 
Geotechnical Investigation Report 
Western Avenue Undercrossing (53-1079s) Kilometer Post 442145.2 
Glendale, California 
Caltrans District 7, Los Angeles County 
EA 07-1 786A1 

Dear Mr. Salveson: 

This letter provides DYA's response to Caltrans review comments dated March 25, 2003. 
DYA's responses are provided in Table 1 and are in the same order as the Caltrans Review 
Comments (see attached). As noted in Table 1, a revised report is being prepared which 
incorporates these comments. 

We trust this provides the information you require. Please call if you have any questions. 

Sincerely, 

Diaz*Yourman & Associates 

Christopher M. Diaz, P.E. 
Associate Engineer 

V Allen M. Yourman, Jr., P.E., G.E. 
V 

Vice President 

Attachment: Caltrans Review Comment Dated March 25,2003 
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Mr. Salveson 
Project No. 296-05 

May 8,2003 
Page 2 

Table 1 - RESPONSE TO REVIEW COMMENTS 

I Caltrans Review Comment DYA's Response I 
I 1. Cover Page 
The project County (Los Angeles) and Route 

1 (Highway 5) are missing from the cover of the 
Foundation Report. Also, the Caltrans Bridge 
Number is 53-10795, not 53-1079 
2. Page 13, Pile Data Table 
For the Pile Data Table, per Caltrans Memo to 
Desioners 3-1, Design loading shall be rounded UD to 

I nearest 25 kN and Nominal Resistance shall be 
' 

rounded UD to the nearest 50 kN. Therefore. the Pile 
I Data   able on the Project Plans and in the ' 

I Foundation Report should indicate Design Loading = 
425 kN (rounded UD from 405 kN1 and Nominal 
~esistance = 850 k~ (rounded up from 850 kN) for 
Abutments 1 and 3, and should indicate Design 
Loading = 600 kN rounded up from 587 kN) and 
Nominal Resistance = 1200 kN (rounded up from 
1174 kN) for Bent 2. 
3. Pages 10 & 13, Settlement 
The foundation report indicates that "seismic induced 
settlement would be approximately 12 mm for the 
design level earthquake'' (page 10) and that "post 
earthauake settlement of the subsulface soils due to 
the approach embankment was calculated to be 
a~~rox.matelv 25 mm" base 131. The settlement 

I c'aiculations h ~ ~ ~ e n d i x  ~jndicbte an average 
calculated settlement of 0.5 inches or 12.7 mm. 
Please clarify what are the estimated amounts of 
~mmediate settlement, static settlement and 
settlement Deriod, and seismicallv induced I '  I settlement.' 

4. Page 17, Figure 4-3 
The low expansive soils in Bridge Embankment figure 
(page 17) should include: 
(a) maximum 1V;lH slope of Low Expansion Material 
behind the Abutment 
(b) minimum 0.3 meter width of Low Expansion 
Material behind the Abutment 
(c) a note that Low Expansive Material shall have 
either an Expansion Index (El) less than 50 (El to be 
determined by ASTM D4827) or a Sand Equivalent 
(SE) greater than 20 (SE to be determined in 
accordance with California Test 217). 

5. Appendix B 
Remove the laboratory test data from 
Appendix B that do not pertain to this bridge or 
project. Plates B5 through 821 are labeled 
"Oceanside CRT'and the boring numbers, sample 
numbers and soil descriptions do not match those 
shown in the Log of Test Borings for this bridge. 
Table B1 "Laboratow Testina Summarv" should be 

Corrected in revised report. l------ 
I 

Corrected in revised report. 

I 

I Page 13, Section 4.5.1 addresses immediate settlement. 
statlc settlement and settlement period has been revised to 
read 'The static settlement of the subsurface soils due to I -' 

the approach embankment was calculated to be 
approximately 25 mm. Most of the static settlement is 
expected to occur within 30 days of completion of ealthwork 
operations." 

Page 10, Section 4.1.4 addresses seismically induced 
settlement. 

Corrected in revised report. 

4 

Corrected in revised report. 

K:\da18UsWROJECTS~Oo\296OW RESPONSE TO Caltmns R N l E W  COMMENTS.da 
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- 
revised accordingly. 
6. Appendix B 
Include all the laboratory test date for this bridge 
in Appendix B. Direct shear, R-value, compaction and 

Corrected in revised report. 



Mr. Salveson 
Project No. 296-05 

May 8,2003 
Page 3. 

acity calculations (Appendix C) 

shall not be construed as unlimited. Provide a 
discussion of pressure distribution. 

rofile used for the LPlLE input 
s (Appendix D) is not consistent with the 

underlain by a fat clay layer. The 
lations use a soil profile where the 
is underlain by approximately 4.6 

opinion, within the accuracy of the state of 

d 18.6 kNIm3 and 15% and 11%, respectively, resulting in 
al unit weights of 21.0 kNIm3 and 20.6 kNIm3. 

) used for axial pile capacity calculations? 

K:\datanswROJECTSUOW9BOMB1 RESPONSE TO Canrans REVIEW COMMENTS.doc 



Mr. Salveson 
Project No. 296-05 

May 8,2003 
Page 4 

water table is at elevation 

il strain parameter, &SO, for 

, indicating stiff clay, therefore an 

e Foundation Report. See 

I K:\dalds\PROJECTSW(N9M)5W81 RESPONSE TO Caltranr REVIEW COMMENTS.dos 



Mr. Salveson 
Project No. 296-05 

May 8,2003 
Page 5 

e Response to previous review 
20,2002) comment 4a: The revised 

e Response to previous review 
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APR-18-2003 FRI 11  : 18 AM FAX NO, P. 03 
FILE No.565 04/15 '03 11:19 I D :  FfiX: PAGE 2/  5 

FOUNDATION REVIEW 
Page 1 of 4 

DIVISION OF ENGINEERING SERVICES 
GEOTGCHNICAL SERViCES 

TO: MR, VONQ TOAN, Chlef 
Office of Structure Contract Management DATE: - March 25,2003 

Attention: Mr, {mad Abu-Mat6hlah FILE 07.-*..-LA--....5----+.KP 44.2/45,2 
ObOid Munly Route PM 

FON REPORT DY: Diaz Yourman & Assoc. DTO: - 02/27/03 Western Ave UC (widen) 
Structure Nome 

FON PLAN DTO: 100% 07-176601 GENERAL ?!AN 070: 100% 53-1078s 
EANumber Bridga Nilinbet 

SubrniIial (Chock One): 2nd [3 3rd u 4m p other 

The follo*iw communts arc based on the repon: "Geot6o~cal Invcstigatian: Wcstem Avenue Undercrossing" 
revisod February 7,2003, pmpared by Diaz Yourman &&sociares. 

1, The project County (Los h g c l e s )  and Route (%&way 5) are missing from the cover of the Foundation 
Report, Also, the Caltrans Bridge Number is 53-t079S, cot 53-1079, 

2.  For the Pile Data Table, per Caltrans Memo to Daslgners 3-1, Design baiting shall be rounded up to ihe 
nearest ?,$ !&I and Nominal Resistance shall be rounded up to the ncanst SO W. Therefore, rhe Pile DhtaTabIe 
on the Frojsot Plans and in the Foundation Report should indicate Design Loading a 425 kN (rounded up from 
405 kN) md Nomid  Resistance - 850 kN (rounded up from 810 kN) for Abuhncnts 1 and 3, and should 
iadicate Desiga Loading - 600 !d (roulldd up from 587 k!N) and Nominal kesieranca = 1200 !@J (rounded up 
from 1174 kN) for Bent 2. 

3, The Foundalion R q r t  indicates that "seismic induced scftlement would be approximately 12 mm for rha 
design level emhquake" (page 10) and that "post canhquake settlement o f  the subsurface soils due to the 
app&ach nnb&ent was calcularedto be approximately 25 mm" (page 13). Tlrt settlement calculahs in 
Appaadix E indioate an average calculated 'settlement o f  0.5 inch or 12.7 mm. Please olarifywhat arc th6 ' 
ostimat~d amounB of immcdiam settlcmant, static settlement and settlemeat period, and seismically induccd 
settlemobt. 

4. The Low Expansive Soils in Bridge EmbbaqkmmK figure @age 17) should include: 
(a) maximum 1V:lR slope oPLow Expnnsion Materid behind the Abutma6 
(b) minimum 0.3 mntr Yiidth o f tow Expansion Material behind rhe Abutmat, and 
(of a nob that tow Expansive Matarial shall have either an Expansion Indcx (El) less 50 (EI to be 
derermined by ASTM 04827) or a Sand Equivalent (SB) greater than 20 (SF, to be d~esmined in accordaqcc with 
Cai$bmia Test 21 9. 

Ppproval ! (C3) Not atr~toved (resubmltlal to GS iquired) . by+.- 



APR-18-2003 FRI 11 : 18 AM FAX NO, 

FILE No.665 04/15 '03 11:19 ID: FAX: 

FOUNDATION REVIEW 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

P, 04 
PAGE 3/ 5 

Page 2 of 4 

TO: MR. VONG TOAN, ChieF 
Office 01 Siructure Contract Monagemant 

Anention: Mr, Imad Abu-MarKhieh 

WTE; March 25.2003 .- 
FILE: 07---~~~~.-.. .-6".. . .  KP 44.2145,2 

OWIci Couniy Route PM 

Western Ave UG Mden) 
StrudUre Name 

07-178001 53-107SS 
f3 Numbei Bridge Numbel 

5. Remove rhc laboratory rest data fiam Appendix B that do pot pertain to this bridge or prajtct. Plares B5 
through B21 are lilbeled "Oceansidc CRT" and thc boririg numbers, sample numbers an4 soil descriptions do not 
match th.osc shown in the Log of Tsst Borings for this bridge. Table B t "Laboratory Testing Summary" should 
be revised accordingly. 

6. Iacllldc: all rba lsborarory X ~ U T  brs fo: *is bridge ia Appendix B. Dirtoc shear, R-value, compaction and 
chemical anatyses data are missing #?om the appendix. 

7. The axial pile capacity calculations (Appendix C) indicate that an overburden passure of 110 kPa was 
assmed in the cslclllations. Thc embankment prism shall not be construed as unlimited. Rovide a discussion of 
prcssurc distribution. 

8. The soil profile used for the L P I E  input parameten (Appendix D) ia not consistent with rho soil pmfllt used 
for nxial pile capacity calculations, nor is ir consistent with tho Log of Tcst Bolings. For atample, the Lag of 
Test Dozings show8 an upper clay layer (approximate Elcv. 141.5 to 143 m) underlain by approxhmtely eight to 
nlvle mecm of silts and sands, underlain by a fat clay layer. The lateral pile oalnJations use a soil profile whme 
the uppn play layer is underlain by approximately 4.6 meters of silts ad sands, undarlain by a sziffclay layer. 
Provida an uxplanation for these dira$pancios. 

9, The soil modulusparameter, k, prasmted ie Tablo Dl for rho two clay layers appear to be based on cyclic 
loading. Howevor, static Ioading results wmprovidedin addition to cyclic loading results, What values of k 
were used for st& loading results? , , 

10. The vatu* of'thc soil swain p m c t a r ,  8% for the upper clay layer is  uncanscrvative. The quivalent SPT 
values shown on rhe Log oETest Baring8 for This lay= are 8 and 12, indicating stiff clay, therefore an 
e50 = 0.007 (not 0.005) i s  raaomrntndcd. 

1 1. The unir weight of 21, Wlm3 for the API; Sand laym at depths beween 6.4 and 1 1.0 mues is. noi suppo*d 
by the equivalent SIT ~alues  and dry density test data. Also, why {is the bi t  wa& for lattral analyses differen? 
than the unit woighr (18 kNim3) used for axial pile capacity calculations? 

12. ' Ihe design groundwatw table is at elevation 135'31~1, which is above rhe lowa ctay layer. In the nxial pile 
capacity calculstions, the unir waight for the lower clay laye  i 6  9.2 kNm3. However, in the latcral analyses, rhc 
total unit weight of 19 kNIrn3 is used. Picasc dxplain this discrepancy. 



APR-18-2003 FRI 1 1  118 AM 
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FOUNDATION REVIEW 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

P, 05 
PAGE 41 5 

Page 3 of 4 

TO; MR. VDNG TOAN, Chief 
Omcr of Structure Conttact Managmen1 DATE: March 26, 2003 

Artention: Mr. lmsd Abu-Markhieh FIE 07------LA------6------KP 44.2143.2 
DIS?TI~ h u n k  Rouw PM 

Western Avt UC (widen) 
Slruciure Name 

07.176501' 53-1 079s 
EA Nufnhr Bridge Numbtt 

13. The  value of thi: soil strain parameter, 6 0 ,  for the lowa clay layer is ~conscrvative. Thc equivalent SPT 
values shown on the Lag dTest  Boring6 for this layer @re 12 md 16, indicating stiff clay, therefort an eSO 
0.007 (nor 0.005) is recommended, 

14. The API Sand layers below the lower clay lay% are below the design gmundwater table. In the axial pile 
capacity calculations, the unit wei@ for the sand layers below h e  Iowa clay layer i s  10,2 kXlm3. However, in 
the lateral analyses, a total unit wci@ of 20 kNm3 is used for one of the sand layers. Please explain this 
discrepancy. 

IS. The API Sand layers below the lower clay layw webelow the design groundwater table, therefore the values 
for sail rnod~ilus parameter k should he for ~ubm&gcd sand, not sand above rho wates ubb. P i ~ v i d t  ;r discussion 
on how rhs valuea fork were chosm for thesc laycr;. 

LOS of Test Borings (LOTB) 
16. The Psne~8tion Index shovn on the LOTB should be the value recorded from field measurements, not the 
equivalent SPT vduc. For example, the Penehation Index at approximately Elev. 145.5 to 146.0 meters at 
Boring B.1 &odd be shown as 20 ((- 8 + IZ), not 10, 

17. The name of tho field iavostiptor: identified as "SN" in inhc foundation report, is missing from the LOTB 
sheer. 

18. Both boring statiom f6r Borings B-1 and.B-2 are idrnriiicd as 5i24.2, but the stations are not refcrmced to a 
control lho. Identify the conuol line on the LOTB. 

19. Tke symbol for ihe drillr'np method (a.g., auger boring: dry) in the Profile View shall match the symbol in the 
Legend. 

20. The epproximate cun-ent ground sufaoc linc &all bo shown in rha PsofdIc V i w ,  

21. Thc rasr data far "COW," "RV," "CIIEM," and "DS" are missing %om the Fou~ldation Report. Sco also 
Comments 5 and 6 .  

22. Tile symbols "COMP" and "CKEM" appeat on thc Profile View, but there is no explwation of these 
abbrc~iariowin the h g m d  Block. 
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, FILE ~0 .565  04/15 '03 ii:/9 ID; 

FAX NO, 
FAX : 

FOUNDATION REVIEW 

DlViSiON OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

TO: MR. VONQ TOAN, Chief 
Office of Structura Contmd ManaQemcnt 

~tianrian: MI, lmad AbU-Markhlch 

DATE , March 25,2003 

Western AVE UC (widen) 
'Structure Nme 

07-178601 53-7079s 
EA Number Bddgc Number 

23. Reqonses to prbvious review (dated Decembn 20,2002) comments l ,2 ,3 ,4b,  4c, 5, and 6 are adequate 
arid acceptable. 

24, With regard to rha Respo~lss to previous review (dated December 20,2002) comment 48: The revisad Pile 
Dzita Table a3 shown in the Foundation Report dated February 7,2003 and the 100°/o Submittal Plms are not in 
oonfonnancs with Cdm\ns standards. Sae Comen t  2. 

25. Wirb rogard io the Response ta prcvious mvimv (datc8 Decmbc: 20,2002) comment 7: Include 
documentation that Dokkcn has addressed the adquacy of the exiating bridge foundadon, as required per 
Caltrans Memo ro De.+igncrs 9. 

- 

Please contact Della Laong at (916) 227-7099 or Qiang tluang at (916) 227-7179 for further clariic~don of thcje 
or oiler iasiles. 
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June 30,2003 

Project No. 296-05 

Mr. Matthew W. Salveson 
Dokken Engineering 
11 171 Sun Center Drive, Suite 250 
Rancho Cordova, CA 95670 

Subject: Response to Caitrans Review Comments Dated June i 3, 2003 
Geotechnical Investigation Report 
Western Avenue Undercrossing (53-1 079s) Kilometer Post 44.2145.2 
Giendaie, Caiifornia 
Caltrans District 71 Los Angeles County 
EA 07-1 786P.1 

Dear Mr. Salveson: 

This letter provides DYA's response to Caltrans review comments dated June 13, 2003 
(attached). DYAs responses are provided in Table 1 and are in the same order as the Caltrans 
Review Comments (see attached). As noted in Table I ,  one revised page (Page D l )  and one 
revised Log of Test Borings (LOTB) that incorporate these comments are included herein. 

We trust this provides the information you require. Please call if you have any questions. 

Sincerely, 

DiazrYourman & Associates 

Allen M. Yourman, v 
Vice President 

Attachment: 
1. Revised Page D1. 
2. Revised LOTB. 
3. Revised L Pile Analysis outputs. 
4. Caltrans Review Comment Dated June 13. 2003. 

K:\datafls\PROJECTS1200\296-05\1Oa RESPONSE TO Caltrans REVIEW COMMENTS on June 13.doc 
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Mr. Salveson 
Project No. 296-05 

June 30,2003 
Page 2 

Table 1 - RESPONSE TO REVIEW COMMENTS 

1 Caltrans Review Comment DYA's Response 1 

General Plan plotted 0512312003 is not acceptable. 
The LOTB shall show the Penetration lndex (i.e. SPT) 
values as recorded from the filed measurements, not 
the calculated equivalent SPT values. The LOTB 
included in the Foundation Report shows the correct 
Penetration lndex values and, as such, those values 
shuld be used in the LOTB for the Project Plans. 
Additionally, the following corrections to the LOTB (in 
the Foundation Report and for the Project Plans) 
should be made: 
(a) The control line (s) for Borings B-1 and B-2 shall 

be identified. (Comment 18) 
(b) The approximate current ground surface line 

shall be shown in the Profile View. (Comment 20) 
(6) The symbol "CHEM" shown at Elev. i 3 9 . 5 ~ 1  on 

Boring B-2 should be revised to "CHM." 

3, Log of Test Borings (LOTB) 
The LOTB dated 211 9103 and included with the 

(comment 22) 
4. Analyses for Axial and Lateral Pile Capacities 

(a) Dokken to add control line to LOTB. 
(b) Ground Surface profile added. 

In the Foundation Report, there are discrepancies 
between the subsurface profiles used to calculate pile 
axial capacity and pile lateral capacity. The 
generalized soil profile shown in Table 3-2, used for 
axial pile capacity calculations shown in Appendix C, 
is not consistent with the LPlLB input parameters 
shown in Table D l .  The explanation provided for this 
discrepancy is that Table D1 is based on Boring 8-2 
for conservation. However, there was no explanation 
why different and possibly less conservative 
geotechnical parameters were used for axial capacity. 
Caltrans practice is to consistently use the same soil 
profile and parameters for pile design, whether 
designing the pile for axial capacit;or lateral 
capacity, settlement, etc. (Comments 8, 12, 14, 15) 

. . 
(c) CHEM changed to CA. 

Revised LOTB is allowed. 

Attached the revised Table D l  based on the generalized soil 
profile shown in Table 3-2. Lateral pile analyses were re- 
performed at both bent and abutment nsing the revised 
parameters per Caltrans practice. It is our opinion that the 
previously published analyses were slightly more 
conservative and, therefore, judged to be still adequate. 
See attached plots of the re-performed analyses for details. 

K\datafls\PROJECTS\200\296-05MOa RESPONSE TO Caltrans REVIEW COMMENTS on June 13 doc 



APPENDIX D - LATERAL PILE ANALYSIS 

Lateral pile analyses were performed using the computer program LPlLE Plus Version 4 

(Ensoft, 2000). The program computes deflection, shear, and bending moments of laterally 

loaded piles. The program uses nonlinear p-y (lateral load-deflection) curves to model the soil 

behavior. These p-y curves can be either input or generated by the program. For sloping 

ground surfaces, a reduction factor is applied to the resisting soil force (p) based on the ratio of 

the difference between the passive and active earth pressures for a sloping ground surface to 

the difference between the passive and active earth pressure for a level surface. 

input parameters for the program include applied moments and lateral forces, pile geometry, 

head condition (free or fixed), and stiffness, and soil geometry and strength parameters. The 

soii parameters inciude shear strength, density (both total and relative density for sands), and 

stress-strain information for clays. The input parameters used in the analyses are summarized 

in Table D l .  

Table D"I LLPlLE INPUT PARAMETERS 

Assuming ground surface at elevation 148.7 rn. 
e Depth = Depth below pile top; pile top at 0.6 m below ground surface 
a. k = variation of soil modulus with depth. 
b. 6" = undrained shear strength. 
c. E ~ O  = soil strain mobilized at 50% of maximum shear strength. 

LPlLE SOIL TYPE 

API Sand 
API Sand 
Stiff Clay without freewater 
API Sand 
API Sand 
Stiff Clay with freewater 

Plots of deflection, moment, and shear versus pile depth for the bridge bent are presented on 

Plates D l  through D3 for the fixed- and free-head conditions, respectively. Plots of deflection, 

1 Notes: 

DEPTH 

0 F 

(m) 

-0.6 
4 -  

I .L 

4.8 
6.6 
13.1 
15.1 

moment, and shear versus pile depth for the bridge abutment are presented on Plates D4 

through B6 for the fixed- and free-head conditions, respectively. 

DEPTH 

OF 
LAYER 

(m) 
1.2 
4.8 
6.6 
13.1 
15.1 
17.1 

D-I Revised June 30,2003 
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FAX NO, 

FOUNDATlON REVIEW 

DIVISION OF ENGINEERING SERQlCES 
GEOYECHMICAL SERVICES 

TO: Ma. VONG TOAN, Chief 
. Bffw of Structure Contract Management 

Attentian: Mr. [mod Abu-Markhieh - 

Page ? s f 2  

D ~ T E  June 13, M03 

~ L E :  Q7--..--LBa-.---5------ KP 44,2 /45 ,2  
District Qunty Route PM 

FDN REPORT BY: Diaz Y~urrnan & Assac. DTD: 05/08/03 Western Ave UC (widen) 
Strudum New 

GENERAL PLAN QTD; I 00% FBN PCAN BTD: ‘loo% Q4-1786Ul 53-1 679s 
BrMas N~lmbrlf 

S U ~ R ~ H  @I (chck one): a 1st I3 2nd 3rd B 4th El other - 

The following comments am based on the "Georechnical Inuestigaion: W Avenue Undexmsshg" 
revised May 8,2083, prepsrcd by Diaz Yo $k Associates, 

1, Respomes t o  Cowents  1,3-7,9-8 1, 13, 16-1 4, 19,20-21, md 23-24 h AmendixF &e adequate and 
acceptable. 

2. PGe Dab Tebie (PDT) 
The PDT shown oa the Projeot Plans dated 2/19/03 sod plotted 05/23/2003 is not in confommce wirh Caltms 
Memo to Designers 3-1 and is therefore not acccgtablc. The PDT as shown in the Foundation Report as Table 
4-3 iB acceptable, ( ~ m &  2) 

3.  Log o f  Yesf EoPings (LGTB) 
The EOTB Wed 2/19/03 aad hduded with the General Plan plotted 05/23/2003 is not xicceg>Cabtble. The LOFB 
W9 &OW &e P e a e h ~ a o  h d a  (i.e., SPT) values as mcorded from 6eM rnewemenb, mi the c d d a k d  
efiuivaient SBT %rdue$, The LDTB inclded in the P o u u o r a  hpeHe shows the egmd EQeneeaasl:on hda 
values d, as euch those values &odd bo used h tho LBTB for Pmjece $hs, A d & ~ o d l y ,  the fillo~gng 
caaec~oas to the WTB the Fowdatioa Repon a d  for the mjwt  P b )  should be d e *  
[a) The can$rel Une(s) for Bo -1 and 8-2 shall be i d m a d  (Comeat 18) 
Co) The approximate curreat surface l i i  ahatl be shown in the Profile Visw. (Comment 20) 
(c) The symbol "CHkM" shown at Elev, 139,5 m on Boring B-2 should $e eevised to "GEM". (Ca 
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JUN-16-2003 10: 03 

F A X  NO, 

FOUNDATION REVIEW 

DlVlSlON OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

To: MR. V O r G  T O N ,  Chief 
OMce o Structure 6,~sntmct Management 

AesntiM: Mr. lmad %u-Merkhleh 

Page 2 sf 2 

BAE dune 43,2003 

87-1 3860t 63-1078s 
EA Number Bridge Number 

4. for h i d  .mid U t e d  Hle CapdGes 
In on Repast, there are discrepancies between the subsurfw profiles used to dculak pile 9%id 
q a d q  and pile lateral capacity, f i e  generalized soil profle shown in Table 3-2, used for axial capacify 
calcdaddna shown in Appendix C, is not wnsistent with the UTr/3 kip shorn in Tble  Dl. The 
explmfiari provided for this diswpascy is that Table D1 is based on Ba 
ahwe \p~;y BQ exphstioo vvhy $iffant md possibly les% sapsepatjve 
wid mpacitv, eal pradce i s  to coasistendy use the m e  soil pmPile a d  permetem for pile 8 e s l p z  
whether des iwg tbe pile for axiai capacity or lateral capaoity, settlement, &G, (Gomata 8, i2, i4, i Sj 

Please oontact DeUa LRong at (916) 227-7099 or Qiq PXuang at (916) 227-7179 for auoher clarification of these 
or stlaw Issues, 

TOTRL P,%3 
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Lateral Deflection (m) 

Galtrans Class 62% Pile, Crack Moment of Inertia, Cyclic Loading (15 cycles), Lateral Load = I28 kN, Veflical load = 587 kN 

B* 



Bending Moment (kN-m) 

- 
- 

2 - .  . . .,. . . . , - .  . . , . .  . - L . .  . . ' .  . . . _ . . - 8 -  _ _ - 1 _ _ _ . ' _  . . _ 1 . - - _ ( _  _ _ - ., - _ _ _ I. . 
- 
- : v Fixed Head - 
- 

CD Pinned Head - 

Galtrans Class 625 Pile, Crack Wlloment sf Inertia, Cyclic Loading (45 cycles), Lateral Load = 128 kM, Vertical Load -. 587 kN 

bJ5 



Shear Force (kN) 

Pinned Head 21  

Caltraas Class 625 Pile, Crack Moment of Inertia, Cyclic Loading ("l cycles), Lateral Load = 128 kN, Ve~ical Load = 587 kN 



Lateral Deflection (m) 

-0.001 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 

- - . . - i - . . . - .- - . . . . .' . - . . . - 1 .  . . - . - 5 .  . . . - - 8 .  

. - - - : - -  

Caltrans Class 625 Pile, Gross Moment of Iwe8tla, Static Loading, Lateral Load = 62 kN, Vertical Load = 405 kN 

Qbd 



Bending Moment (kN-m) 

-60 -50 -40 -30 -20 -10 0 10 20 3 0 40 50 60 

- . . ' -  - . - . ' -  - - - . ' .  . . - - '. . . . . '. - - . . 

- 
w 

' Pinned Head 
7 

Caltrans Glass 525 Pile, Gross Moment of inertia, Static Loading, Lateral Load = 62 kN, Vertical Load = 405 kN 

/ I b d w A  



Shear Force (kN) 

Caltrans Class 625 Pile, Gross Moment of Inertia, Static Loading, Lateral Load .: 6% kN, Vertical load = 405 kN 

A b h ~ d ~  



DOKKEN ENGINEERING 
Transportation Soltltions fvo~n Concept to Construction - 

March 25,2009 

Mr. Imad Abu-Markhieh, P.E. 
Contract Manager 
Office of Structure Contract Management 
California Department of Transportation 
PO Box 942874 
Sacramento, CA 94274-0001 

RE: Updates to the Western Avenue Undercrossing (53-1079s) Geotechnical 
Investigation Kilometer Post 44.2145.2 
EA 07-1786A1 

Dear Mr. Abu-Markhieh: 

Please find attached geotechnical report updated sections. 

If you have any questions or comments, please call me at (916) 858-0642. 

Sincerely, 

DOKKEN ENGINEERING 

Ro Lawrence, P.E. G-E. @--- 
Senior Geotechnical Engineer 

attachments 

2365 Iron Point Road, Suite 200, Folsom, CA 95630 Tele: 916.858.0642 Fax: 916.858.0643 www.dokkenengineering.com 



4.9.1 Pile Installation 

Criteria for pile driving should be established after the contractor's pile-hammer-cushion 

system is known and dynamic pile wave equation (WEAP) analyses are performed. With 

the exception of piles to be load tested, all driven piles shall be driven to a value of not 

less than the nominal resistance demand presented in Table 4-3. This nominal 

resistance shall be determined during driving using the Gates Equation. 

Based upon the soils encountered in the boring logs, the piles should be capable of 

being driven to the specified tip elevations. However, the contractor should have all 

necessary equipment and necessary drilling equipment pursuant to Section 49-105 of 

the Standard Specifications. Jetting will not be an acceptable method of pile installation. 

I f  the piles do not have the penetration value (blows per foot) which corresponds to the 

design static capacity near the specified tip elevation, the pile shall be driven to 

between 1- to 2-feet above the specified tip elevation and the driving stopped. A re- 

strike (second driving of a pile) shall be performed to drive the last 1- to 2-feet of pile 

to determine the re-strike penetration value. Provided this penetration value is equal to 

or greater than the penetration value required to achieve the design static capacity, the 

pile will be accepted. The minimum time between initial driving and the re-strike shall 

be 24-hours, but the longer the time the pile is allowed to set-up, the greater the 

chance of the re-strike achieving the required penetration value. 



Table 4-3 SUMMARY OF PILE DATA 
I I I I I I 1 

Abutment 1 ( Class 625 1 425 1 850 1 0 I Varies 1134 (1); 137 (311 134 1 

LOCATION 

Notes: 
1. Alternatives V, X, Y only; Alternative W is excluded in type selection. 
2. Design tip elevation is controlled by the following demands: (1) Compression, (2) Tension, (3) Lateral. 

PILE TYPE 
PILE DESIGN TIP 

LOADING CUT-OFF ELWAnONS 
SPECIFIED TIP 
ELEVATIONS 

(m) 
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ROUTE:  07-LA-5, KP 44.2/45.2 
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TYPE A, CASE-1)
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2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF 

   THE TB IN THE 332 CABINET.
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3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Grn  = GREEN

Blk  = BLACK

Wht  = WHITE

Temp = TEMPERATURE

SF   = STATE-FURNISHED

Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.
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3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN
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Gnd   = GROUND
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ELECTRICAL SYSTEMS
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(BBS POWER CONNECTION DIAGRAM,

TYPE B, CASE-1)
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.
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6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.
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3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 
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AC-  = GROUNDED CONDUCTOR
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UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD
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TYPE B, CASE-2)
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.
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2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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TOP VIEW

SIDE VIEW

(BBS FOUNDATION DETAILS)

THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.
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(FOR DIMENSIONS AND DETAILS NOT SHOWN, SEE SHEET A6-1 TO A6-4,

CABINET HOUSING DETAILS OF THE TRANSPORTATION ELECTRICAL 

EQUIPMENT SPECIFICATION (TEES))

(FOR DIMENSIONS AND DETAILS NOT SHOWN AND ADDITIONAL NOTES, SEE SHEET

ES-3C OF THE STANDARDS PLANS FOR MODEL 332 AND 334 CABINETS)
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1.  THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332 OR 334 CABINET WITH FOUR 18-8 STAINLESS STEEL

    HEX HEAD, FULLY-THREADED, 9.5 mm-16 X 25.4 mm BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR 9.5 mm BOLTS AND

    ARE 18-8 STAINLESS STEEL, 25.4 mm OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT, THAT IS 18-8

    STAINLESS STEEL AND A HEX-NUT.  THE ENGINEER WILL HAVE TO APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION.

 

2.  THE ANCHOR BOLTS SHALL BE 19 mm Dia X 380 mm WITH A 50 mm-90^ BEND.  THE CABINET MANUFACTURER’S SPECIFICATION SHALL

    DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE ANCHOR BOLTS AND

    ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION.

 

3.  THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE MODIFIED

    PORTION OF THE Std MODEL 332 AND 334 CABINET FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE ANY NECESSARY DEVIATIONS

    PRIOR TO CONSTRUCTION.

 

4.  ALL DIMENSIONS ARE NOMINAL.
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