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" 'INVESTIGATIVE SUMMARY

On October 17, 1989 the San Francisco Bay area expenenced an earthquake of magnitude 7.1-
on the Richter Scale. The epicenter of the quake was located in Loma Prieta about 60 miles
southeast of San Francisco. In the epicentral area the ground motion lasted for about 5 to 7
seconds and about 10 to 15 seconds in Oakland. Following the earthshaking .event, the
California Department of Transportation (Caltrans) decided to retrofit portlons of the bndge to

hlgher seismic standards. : : ‘

Caltrans contracted APEX  Environmental Recovery, Inc. (APEX) to perform the
environmental investigation for the project under Contract No. 53U495, Task Order No. 04~
04343K-01. This investigation covers bents 24 through 36 of the east bay span of the bridge

The purpose of this investigation was to determine, for Caltrans, the potential presence of
contaminated material in and around structure's columns, footings, and foundations scheduled
to be modified. The contaminants of concern include total petroleum hydrocarbons (TRPH),

volatile organic compounds (VOCs), semivolatile organic compounds - (SVOCs),

organochlorine pesticides and polychlorinated biphenyl's (PCB's), and metals. The objective

of the project was to evaluate foundation conditions in areas that are to be excavated for the
presence of contaminants that could impact construction workers health and safety and provide
data for soil disposal alternatives. The scope of work consisted of: 1) drilling a minimum of
one soil boring at each of the columns and footing locations; 2) collecting soil samples at the
surface and in approximately three-foot intervals thereafter to the termination of the borings;

3) collecting five surface soil samples; 4) collecting groundwater samples from some of the
borings; 5) laboratory analysis of all soil and groundwater samples; and 6) preparing a report

with our findings and conclusions. Caltrans provided APEX with specific drilling locations,

specified sample collection depths, and analytical methods for each boring.

A total of twenty one borings were drilled to depths of between 4 and 17.5 feet below grade.

In addition, five surface samples and four groundwater samples were collected

The soil and groundwater samples were analyzed for total petroleum hydrocarbons (TRPH),
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), :
organochlorine pesticides, polychlorinated blphenyl's (PCB's), and CAC metals. ESD B
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- '\Soﬂs' encountered primarily consisted of sandé, silty sands with gravel, and silts with gravel.

These materials are presumed to be fill. Considerable debris including asphalt, concrete, and
trash were encountered in several borings.

Groundwater was encountered at depths of between 1.5 and 9.5 feet below grade. Heaving

sands and gravels were frequently encountered below groundwater.

Concentrations of TRPH ranged from below detection limit (4 ppm)‘to -7,800 ﬁpm in sample
B27C1-8. No VOCs were detected in any of the soil samples. "

SVOCs were detected in four of the soil samples, B24C1-0 B26C1-0, B28C2- 0, and
B28C2-2. Compounds detected include naphthalene, 2 methyl naphthalene, acenaphthylene,
dibenzofuran, fluorene, phenathrene, anthracene, fluoranthene, pyrene, benzo (a) anthracene,
and benzo (a) pyrene, bis (2 ethylhexyl) phthalate, chrysene, benzo (b) fluoranthene, benzo (k)
fluoranthene, and butylbenzylphalate. The highest concentration of a SVOC detected was
6080 ppm of acenaphthene in sample B26C1-0.

Organochlorine pesticides and PCB's were detected in thirteen samples, B24C1-0, B24C2-0,
B25C1-0, B26C1-0, B26C1-3, B26C2-0,- B27C1-0, B28C2-0, B28C2-2, B29Cl1-0,
B30C2-0, B33C2-0 and B36C1-0. Beta BHC was detected in 12 samples, with concentrations
ranging from 3.6 ppb to a maximum of 312 ppb (B28C2-0). The compound 4, 4 DDD was
detected in four of the samples at concentrations ranging from 5.2 ppb to a maximum of 24

ppb (B30C2-0). The compound 4, 4 DDT was detected in seven of the samples at
concentrations ranging from 4.8 ppb to a maximum of 32 ppb (B28C2-0). Aroclor was
detected in nine samples. ~Concentrations ranged from 34 ppb to a maximum of 171 ppb
(B30C2-0). Heptachlor Epoxide was detected in seven of the samples, with concentrations
ranging from 6.9 ppb to a maximum of 54 ppb in sample B28C2-0.

Metals analjvsis detected concentrations of lead above the total threshold limit concenttation
(TTLC) in five samples, B24C1-0, B30C2-0, B36C1-0, 24/25 50S, and 32/33 50N.
Concentrations of lead above ten times the soluble threshold limit concentration (STLC) were
detected in 18 additional samples, B24C1-3, B24C2-0, B25C1-0, B26C1-0, B26C1-3, B26C2-
0, B27C1-0, B27C2-3, B28C2-0, B28C2-2, B31C1-0, B31C2-2, B33C1-0, B33C2-0, B33C2-
3, 24/25-50N, 26/27-50N, and 30 50N. A concentration of 49 ppm of total chromium was

. z\“v“

detected in sample B27C1-0. This sample has the potentlal to exceed the STLC for hexavalentfi -
* ‘chromijum. ‘ v o L

P




- (Based on these analyses for metals, Waste Extracuo Tests (WET) ,were performed for lead on
23 samples. Samples B24C1-0, B24C2-0 B26C1-0 B27C1-0; _B27CZ-3 132802 0 B2802-2‘

o

B30C2-0, B31C10; B33C1-0, B33C2-0, ' B33C2-3, B26Cl—0 _*24/25 SOS 26/27-50N andiff:'j-'“:' a
- 32/33 50N had concentrations of lead above the STLC of 5 ppm. : 2Sample B27Cl 0 was » -

analyzed for chromium; a concentratlon of 0. 29. ppm was detected Thls mdlcates that
hexavalent chromlum is not present ina hazardous eoncentratlon 1n thlS sample. i .

In general, soil contammat1on appears to be primarily present in the first three feet of the 3011\*
horizon. - . - . R O S

5
P

TRPH was detected in groundwater samples B24C 1W AND B25C1W at concentratlons of 0 2
ppm and 0.14 ppm, respectively. No VOCs, SVOCs organochlorme pesticides or PCB'
were detected in any of the samples

Concentrations of antimony, cadmium, chromium, nickel, silver, and thallium above
maximum: contaminant levels (MCLs) were detected in all of the groundwater samples. All
other metals were either not detected or detected in concentrations below the respective MCLs, -
Concentrations of metals detected may have been influenced by the presence of suspended
solids, which is inherent in the groundwater sampling technique used.
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‘areas that are to be excavated.

‘The scope of work consisted of: 1) drilling a minimum of one so11 bormg at each of the &

REPORT S
: SITE INVESTIGATION .
} . Oakland Bay Bridge . ) .
' East Bay Span o
QOakland, California -

1.0 INTRODUCTION

1.1 ~ Background

On October 17, 1989, the San Francisco Bay area experienced an earthquake of magnitude 7.1
on the Richter Scale. The epicenter of the quake was located in Loma Prieta about 60 miles
southeast of San Francisco. In the epicentral area the ground motion lasted for about 5 to 7 -
seconds and about 10 to 15 seconds in Oakland. Highway damage occurred during the

-earthquake, affecting parts of the Oakland Bay Bridge. See Figure 1: Location Map.

Following the earthshaking event, the California Department of Transportation (Caltrans)

_decided to retrofit portions of the bridge to upgrade the systemic standards. -

. Caltrans contracted APEX Environmental Recovery, Inc. (APEX) to perform the subsurface

environmental investigation for the project under Contract No. 53U495, Task Order No. 04~

04343K-01. This investigation covers bents 24 through 36 of the east bay span.

1.2 Purpose and Objective

The purpose of this investigation was to determine for Caltrans the potential presenceé of
contaminated material in and around structure columns, footings. and foundations scheduled to
be retrofit. The contaminants of concern include total petroleum hydrocarbons (TRPH),
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
organochlorine pesticides, polychlorinated biphenyl's (PCB's), and metals, The objective of
the project was to evaluate foundation conditions for the presence of contaminants that could ~ -
impact construction workers' health and safety and provide data for soﬂ dlSposal altematwes m : S

1.3 Scope of Work

columns'and footing locations; 2) collecting soil samples at grade and i in apprommately three-
foot intervals thereafter to the termination of the bormgs, 3). ooliectmg five: surfaoe “soil
samples: 4) collecting groundwater samples from some of the bormgs, 5) laboratory analys1s‘

ENVIRONMENTAL
AECOVERY
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' _‘ of .all- soil and groundwater sampies; and, 6) preparing a report with our findings and
conclusions. Caltrans provided APEX with specific drilling locations and specified sample
‘coliection depths and analytical methods for each boring. Due to a laboratory error, analyses

of. some of the samples for volatile organic compounds (VOCs) were performed after the
holding time for the samples had past. These borings were re-drilled. Replacement samples.
were collected and analyzed. : . '

2.0 GEOLOGY AND HYDROLOGY

Geologically, the San Francisco bay is presently a very slowly subsiding sedimentary basin
being infilled with the detritus derived from the Sacramento and San Joaquin River drainage
systems. During Holocene time (< 10,000 years before present) the bay basin has been
subsiding and sediments commonly known as the 'Bay Mud' are being deposited under
estuarine conditions, The Bay Mud consists of unconsolidated to partly consolidated, water-
saturated, organic-rich silty marine clays locally containing lenses and stringers of well sorted
silt and sand as well as beds of peat. In most on-shore locations the Bay Mud is overlain by
up to 20 feet of man made fill comprising of a mixture of rubble and’ hydrauhcally placed silty
and clayey sands (Lew, 1990)

"Underlying the Bay Mud is a thin (approximately 10 feet thick) veneer of alluvium consisting

mainly of irregular bedded, moderately to poorly sorted silty to sandy clays, ard granular
deposits of medium to dense silty and clayey sands, sands and gravels. In the San Francisco -
Bay region and surrounding areas the Quaternary blanket sediment (Bay Mud & Alluvium)
rests on bedrock comprising of the Jurassic-Cretaceous Franciscan Complex. (Schlocker,

1961).
3.0 INVESTIGATIVE METHODS
3.-1-. Subsurface Investigation

The drilling phase of the subsurface mvestlganon consisted of soil test borings advanced by
truck-mounted drill rig equipped with continucus flight hollow stem augers. In some cases,

“access was limited by low clearance. These borings were drilled using a hand auger. A o '
~ detailed description of field procedures including soil samphng and groundwater ‘sampling is "

presented in Appendix A: Field Procedures. As specified in Caltrans’ wTask Order a total of
21 borings were drilled. See Table 1: Bent Boring and Sample Dcpths and Figures 2,3, and ,
4: Soil Boring Location Maps. Each boring was logged and. sampled by an- APEX geologlst
working under the direct supervision of a California Reglstered Civil Engmear «»A total of ﬁve

surface soil samples and four groundwater samples were also coilected et i

ENVIRONMENTAL
AECOVERY

.
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32 b Sampling Procedures

3.2.1 Sml Sampling

Soil samples were generally collected from the surface and at approx1mately three foot
intervals thereafter until the termination of the boring. A modified California split-barrel
sampler loaded with sample tubes was utilized to recover undisturbed samples from rig drilled -
borings. Samples were collected from the hand auger borings using a hand operated slide
hammer sampler equipped with one sample tube. Surface samples were collected by manually
driving a sample tube into the surface soils at the desired location. The samples were placed in
a cooled ice chest and delivered to the laboratory with cthain of custody documentation. A
table which cross references the bent numbers and columns to the sample numbers and depths
is presented on Table 1: Bent, Boring and Sample Locations. The borings, and the soil
samples were numbered with the bent number and column number at which the boring was
located. The soil sample numbers also contain the sample depth in feet. For example,
B36C1-9 indicates a sample collected from bent 36 at column 1 and a depth of nine feet below

' grade. The boring logs are presented in Appendix B: Boring Logs. Surface soil samples were

numbered ‘with the numbers of the closest bent or two closest bents, and the distance and
direction from the bridge that the sample was collected. For example, B24/25 50N indicates a
surface soil sample collected 50 feet north of the area between bents 24 and 25.

322 Groundwater Sampling

"Groundwater samples were collected using a disposable Teflon bailer lowered into  the open

bore holes. Groundwater sampling methods are included in Appendix A. The groundwater

~samples were numbered with the bent and column numbers at which the boring was located.

For example B24C1-W indicates a water sample collected from bent 24 column l. Each
sample was labeled, logged on a Chain-of-Custody record, and placed in cold storage until
delivered to the laboratory for analyses. The Chain-of-Custody documentation accompanied
the samples to the laboratory.

RONMENTAL
RECOVERY
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- ,_3_.3, A’nalytical Methods

The following analyses and analytical methods were 1mp1emented in the labcrgftcﬁes{ . to =

- detection limit (4 ppm) to 7,800 ppm in sample B27C1- 8 Concentratlons m‘ excess

, -

determme the concentratlons of the contaminants of concern:

Soil Analyses ' o

"

Total Recoverable Petroleum Hydrocarbons  EPA Method 418.1
Volatile Organic Compounds : EPA Met‘nod 8240
Semivolatile Organic Compounds EPA Method 8270
Organochlorine Pesticides and PCB's EPA Method 8080 ’
Title 22 Metals* EPA Method 6010 and 7471
. Waste Extraction Test for Metals EPA Method 7000 series

* Samples collected from grade and three feet below grade were analyzed for arsenic,
cadmium, chromium lead and zinc only.

~ Groundwater Analyses

Total Recoverable Petroleum Hydrocarbons  EPA Method 418.i

Volatile Organic Compounds EPA Method 8240
Semivolatile Organic Compounds EPA Method 8270
Organochlorine Pesticides and PCB's EPA Method 8080 ' : : ' )
Title 22 Metals s EPA Method 200.7
4.0 FINDINGS

4.1 Subsurface Conditions\

Soils encountered primarily consisted of sands, silty sands with gravel, and silts with gravel.
These materials are presumed to be fill. Considerable debris including asphalt, concrete, and
trash were encountered in several borings. :

Groundwater was encountered at depths of between 1.5 and 9 5 feet below grade. Heavmg
sands and gravels were frequently encountered below groundwaterh

42" Soil Test Results

The results of the laboratory analyses of the soil samples collected ggnng this mvestlgatlc

are presented in Tables 2 through 7 and- Appendix C: Laboratory: ‘p}ovrvté"‘fand Cham—of o
Custody Records. ' ‘ T e T :

\,M@Kﬁ\

ppm were detected in eight samples (Table 2y Analyucal Summ

Q&eff‘wv

£ RONMENTAL
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. , Recoverable Petroleum Hydrocarbons). 'No VOCs were detected in any of the soil samples
- (Table 3 Analytical Summary for Soil - Volatile Organics). : ‘

Semivolatile organic compounds (SVOCs) were detected in four of the soil samples, B24C1-0,
B26C1-0, B28C2-0, and B28C2-2. Naphthalene, 2 methyl naphthalene, acenaphthylene,
dibenzofuran, fluorene, phenathrene, anthracene, fluoranthene, pyrene, benzo (a) anthracene, |
and benzo (a) pyrene, bis (2 ethylhexyl) phthalate, and chrysene were detected in samples
B26C1-0 and B28C2-0. Naphthalene, 2 methyl naphthalene, acenaphthylene, dibenzofuran,
fluorene, phenathrene, fluoranthene, pyrene were detected in sample B28C2-2. Sample
B26C1-0 contained the higher concentrations of all the compounds listed above. Benzo (b) -
fluoranthene, and benzo (k) fluoranthene were detected in sample B26C1-0 at concentrations
of 4,000 parts per billion (ppb) and 2,860 ppb, respectively. Anthracene, fluoranthene, and
butylbenzylphalate were detected in sample B24C1-0. The highest concentration of a SVOC
detected was 6080 ppm of acenaphthene in sample B26C1-0 (Table 4: Analytical Summary
for Soil - Semwolatlle Orgamcs)

Organochlorine pesticides and PCB's were detected in thirteen samples, B24C1-0, B24C2-0,
B25C1-0, B26C1-0, B26C1-3, B26C2-0, B27C1-0, B28C2-0, B28C2-2, B29CI-0,
B30C2-0, B33C2-0 and B36C1-0. Beta BHC was detected in 12 samples, with concentrations -
" ranging from 3.6 ppb to a_ maximum of 312 ppb (B28C2-0). The compound 4, 4 DDD was
detected in four of the samples at concentrations ranging from 5.2 ppb to a maximum of 24
. ppb (B30C2-0). . The compound 4, 4 DDT was detected in seven of the samples at
concentrations ranging from 4.8 ppb to a maximum of 32 ppb (B28C2-0). Aroclor was
detected in nine samples. Concentrations ranged from 34 ppb to a maximum of 171 ppb
(B30C2-0). Heptachlor Epoxide was detected in seven of the samples, with concentrations
ranging from 6.9 ppb to a maximum of 54 ppb in sample B28C2-0 (Table 5: Analytical
Summary for Seil - Organochlorine Pesticides and PCB's).

Metals analysis detected concentrations of lead above the total threshold limit concentration
(TTLC) in samples B24C1-0, B30C2-0, B36C1-0, 24/25 508, and 32/33 50N. Concentrations
of lead above ten times the soluble threshold limit concentration (STLC) were detected i 18.
additional samples, B24C1-3, B24C2-0, B25C1-0, B26C1-0, B26C1-3, B26C2-0, B27C1-0,

. B27C2-3, B28C2-0, B28C2-2, B31C1-0, B31C2-2, B33C1-0, B33C2-0, B33C2-3, 24/25-50N,
26/27-50N, and 30 S0N. A concentration of 49 ppm of total chromium was detected in .
sample B27C1-0. This sample has the potential to exceed the STLC for hexavalent chromium. . -

~ (Table 6: Analytical Summary for Soil - Title 22 Metals). 5 '

Based on these analyses for metals, Waste Extraction Tests (WE’I‘)'iW”ehréuﬁérforrried forleadon -
23 samples. Samples B24C1-0, B24C2-0, B26C1-0, B27C1-0, B27C2-3, B28C2-0; B28C2-2, o
B30C2-0, B31C10, B33C1-0, B33C2-0, B33C2-3, B26C1-0; 24/25 508, 26/27-50N; andu -
32/33 50N had concentrations of lead above the STLC of 5 ppm.. Sample B27C1-0 was’
analyzed for chromium; a concentration of 0.29 ppm was detected Th1s 1nd1cates that -
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:hexavalent chromium i$ not present in a hazardous concentratlon in thls sample (Table 7
Analytical Summary for Soit - WET Extract for Metals).

4.3 Groundwater Test Results | . | \ S

The results of the laboratory analyses of the groundwater samples collected during this
investigation are presented in Tables 8 through 12 and Appendix C:. Laboratory Reports and
Chain- of—Custody Records.

TRPH was detected in samples B24C1W AND B25C1W at concentrations of 0.2 ppm and
0.14 ppm, respectively. No TRPH was detected in sample B27C2W (Table 8: Analytical
Summary for Groundwater - Total Recoverable Petroleum Hydrocarbons).

No VOCs, SVOCs, organochlorine pesticides or PCB's were detected in any of the samples
(Table 9: Analytical Summary for Groundwater - Volatile Organics, Table 10 Analytical
Summary for Groundwater - Semivolatile Orgamcs and Table 11 Analytical Summary for
" Groundwater - Organochlorine Pesticides and PCB's). : ) , -
Groundwater samples were analyzed for CAC metals; samples were filtered for suspended
solids prior to analysis. Concentrations of antimony, cadmium, chromium, nickel, silver, and
thallium above maximum contaminant levels (MCLs) were detected in all of the groundwater -
. samples. All other metals were either not detected or detected in concentrations below the
respective MCLs (Table 12: Analytical Summary for Groundwater - Tittle 22 Metals).

5.0 CONCLUSIONS

Soils encountered primarily consisted of sands, silty sands with gravel, and silts with gravel
This material is presumed to be fill. Considerable debris mcludmg asphalt, concrete, and trash”
were encountered in several borings.

Groundwater was encountered at depths of between 1.5 and 9.5 feet below grade Heavmg
sands and gravels were frequentiy encountered below groundwater :

Concentrations of TRPH ranged from below detection limit (4 ppm) to 7,800 ppm in sample -
B27C1-8. Significant TRPH concentrations (above 100 ppm) were encountered pnmanly
within three feet of the surface. However, some significant concentrauons ‘were detected as -
"deep as 15 feet below the surface. No VOCs were detected in any ¢ of th" sorl sarnples

’\gf“fs“’“‘

B28C2-2. Compounds detected include naphthalene, 2 methyl naphthalene;?;acenaphthylene,u
dibenzofuran, fluorene, phenathrene, anthracene, ﬂuoranthene, pyrene, benzo (a) anthracene,

and benzo (a) pyrene, bis (2 ethylhexyl) phthalate, chrysene benzo (b) ﬂuoranthenel benzo (k) e
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"'-"ff:_”f:iudranthcne, and butylbenzylphalate. The highest concentration of a SVOC detected was
6080 ppm of acenaphthene in sample B26C1-0. All of the SVOCs detected were within 2 feet -
" . of the surface. .

Organochlorine pesticides and PCB's were detected in thirteen samples, B24C1-0, B24C2-0,
B25C1-0, B26C1-0, B26Ci-3, B26C2-0, B27C1-0, B28C2-0, B28C2-2, B29CI-),

| 'B30C2-0, B33C2-0 and B36C1-0. Beta BHC was detected in 12 samples, with concentrations

ranging from 3.6 ppb to a maximum of 312 ppb (B28C2-0). The compound 4, 4 DDD was.
detected in four of the samples at concentrations ranging from 5.2 ppb to a maximum of 24
ppb (B30C2-0). The compound 4, 4 DDT was detected in seven of the samples at
concentrations ranging from 4.8 ppb to a maximum of 32 ppb (B28C2-0). Aroclor was
detected in nine samples. Concentrations ranged from 34’ ppb to a maximum of 171 ppb’
(B30C2-0). Heptachlor Epoxide.was detected in seven of the samples, with concentrations
ranging from 6.9 ppb to a maximum of 54 ppb in sample B28C2-0. All of the organochlorine
pesticides and PCB's detected were within 2 feet of the surface.

Metals analysis detected concentrations of lead above the total threshold limit concentration
(TTLC) in five samples, B24C1-0, B30C2-0, B36C1-0, 24/25 508, and 32/33 50N. The
TTLC is the regulatory level for total concentrations of metals

' * The soluble threshold limit concentration (STLC) is the regulatory level for the soluble fraction

of metals. The Waste extraction test (WET) which is performed to determine the STLC
concentration of a metal involves a dilution factor of ten. Thus for a sample to have a
concentration of a metal in excess of the STLC, the total concentration must exceed ten times
the STLC. Concentrations of lead above ten times the STLC were detected in 18 samples,
B24C1-3, B24C2-0, B25C1-0, B26C1-0, B26C1-3, B26C2-0, B27C1-0, B27C2-3, B28C2-0,
B28C2-2, B31C1-0, B31C2-2, B33C1-0, B33C2-0, B33C2-3, 24/25-50N, 26/27-50N, and 30
50N. A concentration of 49 ppm of total chromium was detected in sample B27C1-0. This
sample has the potential to exceed the STLC for hexavalent chromium. Analysis for

_ . hexavalent chromium was not performed.

Based on these analyses for metals, Waste Extraction Tests (WET) were performed for lead on
. 73 samples. Samples B24C1-0, B24C2-0, B26C1-0, B27C1-0, B27C2-3, B28C2-0, B28C2-2,

B30C2-0, B31C10, B33C1-0, B33C2-0, B33C2-3, B26C1-0, 24/25-508, 26/27-50N, and
32/33 50N had, concentrations of lead above the STLC of 5 ppm. Sample B27C1-0 was .
analyzed for chromium; a concentration of 0.29 ppm was detected. | This indicates that .
hexavalent chromium is not present in a hazardous concentration in this sample. All of the
samples containing hazardous concentrations of metals were collected from within three feet of _ - ;
the surface.. ‘ L el ATE e

. TRPH was detected in groundwater samples B24C1W and BZSQ;IW at :éoﬂcgﬂﬁatibﬂs of 0.2
ppm and 0.14 ppm, respectively. No VOCs, SVOCs, organqchlo’rine,’)pgsﬁcjdes.or PCB's |
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, ,\’Wer‘p’detecied in any of the samples: Coo T .
© Concentrations . of antimony, cadmium, chromium, nickel, silver, and thallium above - .

. a NPDES permit.  Alternatively, air-stripping could be us}a(,ilh to: treal - the* groundwater.

“maximum contaminant levels (MCLs) were detected in all of thé groundwater samples. . All
other metals were either not detected or detected in concenrations below the respective MCLs._
Metals concentrations may have been affected by the presence of suspended solids, which is

_inherent in the sampling technique used. : ’

6.0 REMEDIAL QPTIONS RECOMNDATIONS

APEX's recommendations are based on information provided by this investigation and
_information provided to APEX by Caltrans. Due to the constraints of time and the Caltrans’
intent to begin construction activities in the project area, APEX recommends that Caltrans
remove the soil in the column and footing areas as planned for construction -activities.
Segregation of contaminated soil could significantly reduce disposal costs. The excavated soil
should be transported to the appropriate disposal facilities. A review of the analytical data
iridicates that the excavated contaminated soil should be disposed of in Class I landfill. "

Alternatives for treatment of petroléum hydrocarbon contaminated soil include, both on and

offsite incineration, bioremediation, and thermal desorption. To perform these treatments
onsite, sufficient room for the system and to store the soil would be required. The soil
contaminated with petroleum hydrocarbons may be recycled after treatment or possibly used
onsite for backfill. ' ] ' ‘

Treatment of metals contaminated soil is not recommended due to the high cost. In addition, -
metals contamination can prevent effective treatment of petroleum hydrocarbon contaminated -,

" soil. A comparison of remedial options for soil is presented as Table 13.

Non-contaminated soil can be disposed of at a Class 111 landfill or used for backfill on site.

-The appropriate disposal site(s) ‘should be determined by the analytical data and the selected

landfill's current acceptance requirements. The Jandfills may require additional laboratory \
analyses to profile the soil for acceptance. : - : R

If dewatering is required, during construction activities, around the boring with groundwater
:dentified at above the action levels, the water may require special environmental handling.

Hydrocarbon contaminated groundwater can be treated by passing fhrough\ an él(;@ivated carbon -
scrubber. This treatment frequently meets requirement for discharge to a sanitary sewer under .

However, this method is less effective then carbon in removing the less yolatile
In addition, treatment of the resulting effluent airstream is usually required. -- T

I

hydrocarbons. -
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RS The onsrte treatment of metaIs contammated water is not,recommen d 1€ {0, Collegtlon

E=a Al sl

and stablhzatron of metals contaminated groundwater ’forr« the purpos
treatment and drsposal fac111ty is. recommended . The: approprtate dtsposal method should be

~determined by the analytical data for the groundwater sample}and%thﬁeg requtrements of the
selected disposal facnlty BESA e B :

It should be noted that suspended solrds present in the groundwater samples may have effected
metals concentrations. If dewatering is required durmg construction act1v1t1es mstallatlon ofa.
groundwater monitoring ' well .and sampling forf metals’ is recommended More accurate
analysis of metals concentrations may show them to fall within acceptable parameters allowing .
discharge to the sewer system or the bay under a NPDES permit.” A comparrson of remedial -
options for groundwater removed dirong dewatermg is presented on Table 14 ‘
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TABLE 1

Bent, Boring, and Sample Depths

OAKLAND BAY BRIDGE
Oakland, California

Bent No. Column No. Boring No. Sample Depths
B24 1 B24C1 0,3
B24 2 B24C2 0,7, 11
B25 1 B25C1 0,7
B25 2 B25C2 3
B26 1 B26C1 0,3
B26 2 B26C2 0
B27 1 B27C1 0,5, 8
B27 2 B27C2 3,7, 11
B28 2 B28C2 0,2
B29 1 B29C1 0, 3, 16
B29 2 B29C2 0, 3, 16
B30 1 B30C1 0,3
B30 2 B30C2 0,3, 16
B31 1 B31C1 0,3,9,15
B31 2 B31C2 0,3, 15
B32 1 B32C1 0,3,9,15
B32 2 B32C2 0,3,9
B33 1 B33C1 0, 3, 14
B33 2 B33C2 0,3,9
B36 1 B36C1 0, 3, 14
B36 2 B36C2 0,3,6

APEX Environmental Recovery,

Inc.

Page 1

T.0. 04-04343K-01
Contract No. 53U495
Oakland Bay Bridge
Qakland, California
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TABLE 2 .
ANALYTICAL SUMMARY FOR SOIL
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
San Francisco - Oakland Bay Bridge

East Bay Spans

Sample No. Sample 418.1

Date {(ppm)
B24C1-0 12/30/93 600
B24C1-3 12/30/93 756 ~
B24C2-0 12/30/93 108
B24C2-7 12/30/93 50
B25C1-0 12/30/93 588
B25C1-7 12/30/93 1280
B25C2-3 12/30/93 1356
B26C1-0 12/30/93 152
B26C1-3 12/30/93 145
B26C2-0 12/30/93 2340
B27C1-0 12/30/93 400
B27C1-5 12/30/93 6500
B27C1-8 12/30/93 7800
B27C2-3 12/30/93 940
B27C2-7 12/30/93 8.4
B27C2-11 12/30/93 ND
B28C2-0 12/31/93 228
B28C2-2 12/31/93 65
B29C1-0 12/30/93 1300
B29C1-3 12/36/93 11
B29C1-16 12/30/93 ND
B29C2-0 12/30/93 4100
B29C2-3 12/30/93 ND
B29C2-16 12/30/93 ND
B30C1-0 12/29/93 34
B30C1-3 12/29/93 4.4
B30C2-0 12/30/93 2100
B30C2-3 12/30/93 ND
B30C2-16 12/30/93 4.4
B31C1-0 12/29/93 42
B31C1-3 12/29/93 12
B31C1-9 12/29/93 ND
B31C1-15 12/23/93 ND
B31C2-0 12729/93 3440
B31C2-3 12/29/93 8.8
B31C2-15 12/29/93 ND

Note: ND= Not Detected
NA = Not Analyzed

T.0. 04-04343K-01
Contract No, 530495

APEX Environmental Recovery, Inc. Page 1
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TABLE 2
ANALYTICAL SUMMARY FOR SOIL
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
San Francisco - Qakland Bay Bridge
East Bay Spans

Sample No. Sample 418.1
Date (ppm)

B32C1-0 12/29/93 16
B32C1-3 12/29/93 ND
B32C1-9 12/29/93 21
B32C1-15 12/29/93 244
B32C2-0 12/31/93 ND
B32C2-3 12/31/93 6
B32C2-9 12/31/93 48
B33C1-0 12/29/93 256
B33C1-3 12/29/93 ND
B33Cl1-14 12/29/93 4.8
B33C2-0 12/31/93 316
B33C2-3 12/31/93 22
B33C2-9 12/31/93 ND
B36C1-0 12/29/93 456
B36C1-3 12/29/93 ND
B36C1-14 12/29/93 ND
B36C2-0 12/31/93 8
B36C2-3 12/31/93 4
B36C2-6 12/31/93 ND

Note: ND= Not Detected
NA = Not Analyzed

APEX Environmental Recovery, Inc. Page 2
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TABLE 3
ANALYTICAL SUMMARY FOR §OIL

. VOLATILE ORGANICS
San Francisco - Qakland Bay Bridge :
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B24C1-0 B24C1-3 B24C2-0 B24C2-7 B24C2-11 B25C1-0
(ppm) 12/30/93 12/30/93 12/30/93 1/20/94 1/20/94 12/30/93

Acetone ND ND ND ND ND ND
Acrolein ND ND ND ND ND ND
Acrylonitsile ND ND ND ND ND ND
Benzene ND ND ND ND ND ND
Bromodichloromethane ND NP ND ND ND ND
Bromoform ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Cholorobenzene ND ND ND ND ND ND
Chloroethane ND ND ND ND ND ND
2-Chloroethyl vinyl ether ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND
Chloromethane ND ND ND ND ND ND
1,2-Dichiorabenzene ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND

. 1,4-Dichlorobenzene ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND
1,2-Dichlorocthane ND ND ND ND ND ND
1,1-Dichloroethenc ND ND ND ND ND ND
¢is-1,2-Dichloroethene ND ND ND ND ND ND
trans-1,2-Dichloroethene ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND
trans-1,3-Dichloropropene ND ND ND ND ND ND
Ethyibenzenc ND ND ND ND ND ND
2-Hexanone ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
4-Methyl-2-pentanone(MIBK) ND ND ND ND ND ND
Styrene ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND
Tetrachloroethene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichlorocthanc ND ND ND ND ND ND
Trichloroethene ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND
Vinyl Acetate ND ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND ND

. Xylene (total) ND ND ND ND ND ND

Notes: ND = Not Detected, NA = Not Analyzed,

T.0. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 1
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TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Ozkland Bay Bridge
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B25C1-7 B25C2-3 B26C1-0 B26C1-3 B26C2-0 B27C1-5
{ppm) 12/30/93 1/20/94 12/30/53 12/30/93 1/20/594 12/30/93
Acetone ND ND ND ND ND ND
Acrolein ND ND ND ND ND ND
Acrylonitrile ND ND ND ND ND ND
Benzene ND ND ND ND ND ND
Bromodichioromethane ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Cholorobenzene ND ND ND ND ND ND
Chioroethane ND ND ND ND ND ND
2-Chloroethyl vinyl ether ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND
Chioromethane ND ND ND ND ND ND
1,2-Dichlorabenzenc ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND
. 1,4-Dichlorobenzene ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND
1,2-Dichloroethane ND ND ND ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND ND ND
trans-1,2-Dichleroethene ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND
trans- 1,3-Dichloropropene ND ND NB ND ND ND
Ethylbenzene ND ND ND ND ND ND
2-Hexanone ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
4-Methyl-2-pentanone(MIBK) ND ND ND ND ND ND
Styrene ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND
Tetrachloroethene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND
Trichloroethene ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND
Vinyl Acelate ND ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND ND
Xylene (total) ND ND ND ND ND ND

Notes: ND = Not Detected, NA = Not Analyzed,

T.O. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 2




TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge -
East Bay Spans
8240 | Sample Number and Sample Date
ANALYTE B27C1-0 B27C1-8 B27C2-3 B27C2-7 B27C2-11 B23C2-2

{ppm) 12/30/93 12/30/93 1/20/94 12/30/93 1/20/94 12/31/93
Acctone ND
Acrolein
Acrylonitrile
Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Cholorobenzene
Chloroethane
2-Chlorocthyl vinyl ether
Chloroform
Chleromethane
1,2-Dichlorabenzene
. 1,3-Dichlorobenzene

1,4-Dichlorobenzene
Dibromochloromethane
1,1-Dichlorocthane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichlorocthene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachlorocthene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlorocthene
Trichlorofiluoromethane
Vinyl Acetate
. Vinyl Chloride

Xylene (total}

Notes: ND = Not Detected, NA = Not Analyzed,

§E5588885888588588885888883835285858838538388838
5858885858588 583588886588588588585585888¢8888383%8

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

§56558856585858888858858838588685385835383838388383%8
5585883858688 885888888588538685858535838538583883538
588558588558 88588888565555656656885886888¢8358

T.0. 04-04343K-01
Contract No. 53U495
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TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge v
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B28C2-0 B29C1-0 B29C1-3 B29C1-16 B29C2-0
{(ppmy) 12/29/93 12/30/93 12/30/93 12/30/93 1/20/94

Acetone ND ND ND ND ND
Acrolein ND ND ND ND ND
Acrylonitrile ND Nb ND ND ND
Benzene ND ND ND ND ND
Bromodichloromethane ND ND ND ND ND
Bromoform ND ND ND ND ND
Bromomcthane ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND
Cholorobenzene ND ND ND ND ND
Chlorocthane ND ND ND ND ND
2-Chloroethyl vinyl ether ND ND ND ND ND
Chloroform ND ND ND ND ND
Chloromethane ND ND ND ND ND
1,2-Dichlorabenzene ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND

. 1,4-Dichlorobenzene ND ND ND ND ND
Dibromochloromethanc ND ND ND ND ND
1,1-Dichlorocthane ND ND ND ND ND
1,2-Dichloroethane Nb ND ND ND ND
1,1-Dichlorocthene ND ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND ND
trans-1,2-Dichloroethene ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND
¢is-1,3-Dichloropropenc ND ND ND ND ND
trans-1,3-Dichloropropene ND ND ND ND ND
Ethylbenzene ND ND ND ND ND
2-Hexanone ND ND ND ND ND
Methylene chtoride ND ND ND ND ND
4-Methy!-2-pentanone(MIBK) ND ND ND ND ND
Styrenc ND ND ND ND ND
1,1,2,2-Tetrachlorocthane ND ND ND ND ND
Tetrachloroethene ND ND ND ND ND
‘Foluene ND ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND
Trichlorocthene ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND
Vinyl Acetate ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND

. Xylene (total) ND ND ND ND ND

Notes: ND = Not Detected, NA = Not Analyzed,

T.O. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 4
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TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B29C2-3 B29C2-16 B30C1-0 B30C1-3 B30C2-0 B30C2-3
(ppm) 1/20/94 1/20/94 1/20/94 1/20/94 1/20/94 1/20/94

Acetone ND ND ND ND ND ND
Acrolein ND ND ND ND ND ND
Acrylonitrile ND ND ND ND ND ND
Benzene ND ND ND ND ND ND
Bromodichloromethane ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Cholorobenzene ND ND ND ND ND ND
Chloroethane ND ND ND ND ND ND
2-Chloroethy! vinyl ether ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND
Chloromethane ND ND ND ND ND ND
1,2-Dichlorabenzene ND ND ND ND ND ND

. 1,3-Dichlorobenzene ND ND ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND
1,2-Dichlorocthane ND ND ND ND ND ND
1,1-Dichlorocthene ND ND ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND ND ND
trans-1,2-Dichlorocthene ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND
trans-1,3-Dichloropropene ND ND ND ND ND ND
Ethylbenzenc ND ND ND ND ND ND
2-Hexanone ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
4-Methyl-2-pentanone(MIBK) ND ND ND ND ND ND
Styrene ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND
Tetrachioroethene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
t,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND
Trichloroethene ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND
Vinyl Acetate ND ND ND ND ND ND

. Vinyl Chioride ND ND ND ND ND ND
Xylene (total) ND ND ND ND ND ND

Notes: ND = Not Detected, NA = Not Analyzed,

T.C. 04-04343K-01
Contract No, 5317495
APEX Environmental Recovery, Inc. Page 5



TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B30C2-16 B31C1-0 B31C1-3 B31C1-9 B31C1-15 B31C2-0
(ppm) 1/20/94 1/20/94 1/20/94 1/20/94 1/20/94 1/20/94

Acctone ND ND
Acrolein ND ND
Acrylonitrile ND ND
Benzene ND ND
Bromodichloromethans ND ND
Bromoform ND ND
Bromomethane ND ND
2-Butancne (MEK) ND ND
Carbon Disulfide ND ND
Carbon Tetrachloride ND ND
Cholorobenzene ND ND
Chloroethane ND
2-Chloroethyl vinyl ether ND
Chioroform ND
Chloromethane ND

1,2-Dichlorabenzene
1,3-Dichlorobenzene
. 1,4-Dichlorobenzene
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichlorocthane
1,1-Dichloroethene
cis-1,2-Dichlorocthene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone{MIBK)
Styrene
1,1,2,2-Teteachlorocthane
Tetrachloroethene
Toluene
1,1,1-Trichioroethane
1,1,2-Trichloroethane
Trichlorocthene
Trichlorofluoromethane
Vinyl Acctate

Vinyl Chioride
. Xylene (total)

556888558 858855855888865358588858585858638868888¢%
E86568888588583585853885855888858588886588888383¢
5888858888885 88888885588868868838388868583888
5688865868556 58885588558858588¢8858388885883883

5865855858888 3558888858588858388838¢8

§88865868888858583888858583838%8

Notes: ND = Not Detected, NA == Not Analyzed,

T.O. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 6
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TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco ~ Qakland Bay Bridge -
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B31C2-3 B31C2-15 B32C1-0 B32C1-3 B32C1-9 B32C1-15
{ppm) 1/20/94 1/20/54 1/20/94 1/20494 1/20/94 1/20/94

Acctonc ND ND ND ND ND ND
Acrolcin ND ND ND ND ND ND
Acrylonitrile ND ND ND ND ND ND
Benzene ND ND ND ND ND ND
Bromodichloromethane ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Cholorobenzene ND ND ND ND ND ND
Chlorocthane ND ND ND ND ND ND
2-Chloroethyl vinyl ether ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND
Chloromethane ND ND ND ND ND ND
1,2-Dichlorabenzene ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND

. 1,4-Dichlorobenzene ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND
1,1-Dichlorocthane ND ND ND ND ND ND
1,2-Dichloroethanc ND ND ND ND ND ND
i,1-Dichloroethene ND ND ND ND ND ND
¢is-1,2-Dichlorocthence ND ND ND ND ND ND
trans-1,2-Dichloroethene ND ND ND ND ND ND
i,2-Dichloropropane ND ND ND ND ND ND
cis-1,3-Dichioropropene ND ND ND ND ND ND
trans-1,3-Dichloropropene ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND ND
2-Hexanone ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
4-Methyl-2-pentanone(MIBK) ND NP ND ND ND ND
Styrene ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND
Tetrachloroethene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichlorocthane ND ND ND ND ND ND
Trichloroethene ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND
Vinyl Acctate ND ND ND ND ND ND
Vinyl Chicride ND ND ND ND ND ND

. Xylene {total) ND ND ND ND ND ND
Notes: ND = Not Detected, NA = Not Analyzed,

T.0. 04-04343K-01
Contract No. 53U495
APEX Environmental Recovery, Inc. Page 7
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TABLE 3

ANALYTICAL SUMMARY FOR SOIL

VOLATILE ORGANICS

San Francisco - Oakland Bay Bridge

East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B32C2-0 B32C2-3 B32C2-9 B33C1-0 B33Cl1-3 B33Cl1-14
(ppm) 12/31/93 12/31/93 12/31/93 12/29/93 12/29/93 1/20/94
Acctone ND ND ND ND ND ND
Acrolein ND ND ND ND ND ND
Acrylonitrile ND ND ND ND ND ND
Benzene ND ND ND ND ND ND
Bromodichloromethane ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND
Bromomethane ND ND ND ND ND ND
2-Butanone (MEK) ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Cholorobenzene ND ND ND ND ND ND
Chlorocthane ND ND ND ND ND ND
2-Chloroethyl vinyl ether ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND
Chloromethane ND ND ND ND ND ND
1,2-Dichiorobenzene ND ND ND ND ND ND
i,3-Dichlorobenzene ND ND ND ND ND ND
. I,4-Dichlorobenzene ND ND ND ND ND ND
Dibromochloromcthane ND ND ND ND ND ND
1,1-Dichlarocthane ND ND ND ND ND ND
1,2-Dichloroethanc ND ND ND ND ND ND
1,1-Dichlorocthens ND ND ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND ND ND
trans-1,2-Dichloroethene ND ND ND NB ND ND
I,2-Dichloropropane ND ND ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND ND ND
trans-1,3-Dichloropropene ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND ND
2-Hexanone ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
4-Methyl-2-pentanone{MIBK) ND ND ND ND ND ND
Styrene ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND
Tetrachloroethene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
1,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND
Trichlorocthene ND ND ND ND ND ND
Trichlorofluoromethane ND ND ND ND ND ND
Vinyl Acetate ND ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND ND
. Xylene (total) ND ND ND ND ND ND

Noter: ND = Not Detected, NA = Not Analyzed,

APEX Environmental Recovery, Inc.
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TABLE 3

ANALYTICAL SUMMARY FOR SOIL
YOLATILE ORGANICS
San Francisce - Qakland Bay Bridge

1,1-Dichlorocthane
1,2-Dichloroethane
1,1-Dichloroethene
¢is-1,2-Dichlorocthene
ltrans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
[trans-1,3-Dichioropropene
Ethylbenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone(MIBK)
Styrene
1,1,2,2-Tetrachlorocthane
Tetrachlorocthene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichlorocthane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate

Vinyl Chloride

Xylene (total)

R EEEEEEEEEEEEEEEEEE

5855358855388 55855655588888588885563¢56885838&383

R EEEEEEEEEEEEEEEEEEEEEE

5888888588888 58¢8688888588888¢8868585638888838838¢%

East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B33C2-0 B33C2-3 B33C2-9 B36C1-0 B36C1-3 B36C1-14
(ppm) 12/31/93 12/31/93 12/31/93 12/29/93 12/29/93 12/29/93

Acetone ND ND ND
Acrolein ND ND ND
Acrylonitrile ND ND ND
Benzene ND ND ND
Bromodichloromethane ND ND ND
Bromoform ND ND ND
Bromomethane ND ND ND
2-Butancne (MEK) ND ND ND
Carbon Disulfide ND ND ND
Carbon Tetrachloride ND ND ND
Cholorobenzens ND ND ND
Chloroethane ND. ND ND
2-Chloroethyl viny! ether ND ND ND
Chloroform ND ND ND
Chloromethane ND ND ND
1,2-Dichlorabenzene ND ND ND
1,3-Dichlorobenzene ND ND ND
1,4-Dichlorobenzene ND ND ND
Dibromochloromethane ND

5858558855388 5885888888585858588585858888¢838

Notes: ND = Not Detected, NA = Not Analyzed,

APEX Environmental Recovery, Inc.

Page 9
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TABLE 3
ANALYTICAL SUMMARY FOR SOIL

. VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge )
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B36C2-0 B36C2-3 R36C2-6
(ppmy) 12/31/93 12/31/93 12/31/93
Acetone ND ND ND
Acrolein ND ND ND
Acrylonitrile ND ND ND
Benzene ND ND ND
Bromodichloromethane ND ND ND
Bromoform ND ND ND
Bromomethane ND ND ND
2-Butanone (MEK) ND ND ND
Carbon Disulfide ND ND ND
Carbon Tetrachloride ND ND ND
Cholorobenzene ND ND ND
Chlorocthane ND ND ND
2-Chloroethyl vinyl ether ND ND ND
Chloroform ND ND ND
Chloromethane ND ND ND
1,2-Dichlorabenzenc ND ND ND
1,3-Dichiorobenzene ND ND ND
. 1,4-Dichlorobenzene ND ND ND
Dibromochloromethane ND ND ND
1,1-Dichlorocthane ND ND ND
1,2-Dichlorocthane ND ND ND
1,1-Dichlorocthene ND ND ND
cis-1,2-Dichlorocthene ND ND ND
trans-1,2-Dichloroethene ND ND ND
1,2-Dichloropropane ND ND ND
¢is-1,3-Dichloropropene ND ND ND
trans-1,3-Dichloropropene ND ND ND
Ethylbenzene ND ND ND
2-Hexanone ND ND ND
Methylene chleride ND ND ND
4-Methyl-2-pentanonc(MIBK) ND ND ND
Styrene ND ND ND
1,1,2,2-Tetrachlorocthane ND ND ND
Tetrachloroethene ND ND ND
Toluvene ND ND ND
1,1,1-Trichioroethane ND ND ND
1,1,2-Trichloroethane ND ND ND
Trichloroethene ND ND ND
Trichlorofluoromethane ND ND ND
Vinyl Acetate ND ND ND
Vinyl Chloride ND ND ND
| Xylene (total) ND ND ND

Notes: ND = Not Detected, NA = Not Analyzed,

T.0. 04-04343K-01
Contract No. 530495

APEX Environmental Recovery, Inc. Page 10
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| TABLE 4 4

1 ANALYTICAL SUMMARY FOR SOIL W: N o

: SEMIVOLATILE ORGANICS 1% ‘V“‘& ¢

E San Francisco - Oakland Bay Bridge Y o

E East Bay Spans

]

]

: 8270 Sample Number and Sample Date 3 8270 Sampie Number and Sample Date

: ANALYTE B24C1-0 BACI-3 B24C2-0 Buc2-T | ANALYTE BA4C1-0 B24C1-3 B24C2-0 BAC2-T

:- (ppm) 12/30/%4 12/30/54 12/30/94 13w B (ppm) 12/30/54 12/30/04 12/30/94 12730094

E N-Nitrosodimethylamine NA NA NA NA 43 Nitroanifine ND ND ND ND

; Phenol ND ND ND ND A Acenaphthene ND ND ND ND

: Bis{-2-Chlorocthy]) Ether ND ND ND ND 12,4-Dinitrophenol ND ND ND ND

: 2-Chlorophenol ND ND ND ND | Dibenzofuran ND ND ND ND

{ 1,3-Dichlorobenzene ND ND ND ND J4-Nitrophenol ND ND ND ND

; 1,4-Dichlorobenzene ND ND ND ND +12,4-Dinitrotoluene ND ND ND ND

S Benzyl Alcohol ND ND ND ND * | Fluoreae ND ND ND ND

i 1,2-Dichlorobeazene ND ND ND ND | Dicthylphthalate ND ND ND ND

2-Methyiphenol ND ND ND ND -14-Chlorophenyl-Phenyl Ether ND ND ND ND

; Bis(2-Chloroisopropyl) Ether ND ND ND ND < |4-Nitroaniline ND ND ND ND

; N-Nitroso-Di-n-propylamine ND ND ND ND :|4,6-Dinitro-2-Methylphenol ND ND ND ND

j 4-MethyIphenol ND ND ND ND - IN-Nitrosodiphenylamine ND N> ND ND

: Hexachloroethane ND ND ND ND *14-Bromophenyl-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND < |Hexachlorobenzene ND ., ND ND ND
Isophoronc ND ND ND ND {Pentachlorophenol ND ?'!,9 ND ND ND
2-Nitrophenol ND ND ND ND “{Phenanthrenc 1.05 ND ND ND
2,4-Dimethyiphenol ND ND ND ND {Anthracene ND &~ P ND ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND | Din-Butylphthalate ND 1/4, ND ND ND
2,4-Dichlorophenol ND ND ND ND  [Fluoranthens o7y ND ND ND
Benzoic Acid ND ND ND ND : { Benzidine NA 2@ 5 VA NA NA
1,2,4-Trichlorobenzene ND ND ND ND Ipyrene 063 ? & w ND ND
Naphthalene ND ND ND ND | Butylbenzylphthalate ‘y": ND ND ND
4-Chloroaniline ND ND ND ND “i{Benzo(a) Anthracene ND ND ND ND
Hexachlorobutadiens ND ND ND ND +13,3'-Dichorobenzidine ND ND ND ND
4-Chloro-3-Methylphenol ND ND ND ND ¢ |Crysene ND ND ND ND

2 2-Metbynapthalene ND ND ND ND +|Bis(2-Ethylhexy]) Phthalate ND ND ND ND

4 Hexachlorocyclopentadiene ND ND ND ND | Di-n-Octyl Phibatate ND ND ND ND

£ 2,4,6-Trichlorophenol ND ND ND ND 1 Benzo(b) Fluoranthene ND - ND ND ND

: 2,4,5-Trichlorophenol ND ND ND ND ' Benzo(k) Fluoranthenc ND ND ND ND

2-Chloronapththalene ND ND ND ND #|Benzo(a) Pyrene ND ND ND ND

2-Nitroaniline ND ND ND ND “{Indeno(1,2,3-cd) Pyrenc ND ND ND ND

: Dimethylphalate ND ND ND ND #|Dibenzo(a, b Anthracene ND ND ND ND
Acenaphthylene ND ND ND ND | Benzo(g, b, Peryleas ND ND ND ND
2,6-Dinitrotohiene ND ND ND ND

NOTE: ND = Not Detected NA =Not Analyzed

T.0. 04-04343K-01

Contract No. 530495
APEX Environmental Recovery, Inc. Page 1 .
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oskland Bay Bridge
East Bay Spans
8270 |Sample Number and Sample Date 8270 Sample Number and Sample Date
ANALYTE B24C2-11 B25C1-0 B25CI-7 B25C2-3 3 ANALYTE B2AC2-11 B25Ci-0 B25C1-7 B25C2-3
{ppm) 12530094 12/30/94 12/30/94 12/30/94 : {ppm) 12130194 12/30/%4 12730094 12130094

N-Nitrosodimethylamine NA NA NA NA 13-Nitroaniline ND ND ND ND
Phenel ND ND ND ND “JAcenaphthenc ND ND ND ND
Bis(-2-Chlorocthyl) Ether ND ND ND ND 12,4 Dinitrophenol ND ND ND ND
2-Chiorophenol ND ND ND ND | Dibenzofuran ND ND ND ND
1,3-Dichlorobenzeae ND ND ND ND - 14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND +'|2,4-Dinitrotoluene ND ND ND ND
Benzyl Alcobol ND ND ND ND [Florene ND ND ND ND
1,2-Dichlorebenzene ND ND ND ND A Dicthylphthalate ND ND ND ND
2-Methylphenol ND ND ND ND :{4-Chloropheayl-Phenyl Ether ND ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND ND :]4-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propy lamine ND ND ND ND - |4,6-Dinitro-2-Methylphenol ND ND ND ND
4-Methytphenot ND ND ND ND : IN-Nitrosodiphenylamine ND ND ND ND
Hexachlorocthane ND ND ND ND 'i}4-Bromopheny)-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND :{|Hexachlorobenzene ¥D ND ND ND
[sophorone ND ND ND ND | Pentachlorophenol ND ND ND ND
2-Nitrophenot ND ND ND ND | Phenanthrens ND ND ND ND
2,4 Dimethylphenol ND ND ND ND ;| Anthracene ND ND ND ND
IBis(-2-Chloroethoxy) Mcthane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND :{ Fluoranthene ND ND ND ND
Benzoic Acid ND ND ND ND “{Beazidine NA NA NA NA
1,2,4-Trichlorobenzene ND ND ND ND +|Pyrenc ND ND ND ND
Naphthaleac ND ND ND ND " [ Butylbeazylpbthalate ND ND ND ND
4-Chloroaniline ND ND ND ND *{Benzo(z) Anthracene ND ND ND ND
Hexachlorobutadiene ND ND ND ND i{3,3"-Dichorobenzidine ND KD ND ND
4-Chloro-3-Methylphenol ND ND ND ND - {Chrysene ND ND ND ND
2-Methynapthalene ND ND ND ND " | Bis(2-Ethylhexyl) Phthalate ND ND ND ND
Hexachlorocyclopentadiens ND ND ND ND % | Di-n-Octy] Phthalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND .| Benzo(b) Fluoranthene ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND Benzo(k) Fluoranthene ND ND ND ND
2-Chloronapththalene ND ND ND ND Benzo(a) Pyrene ND ND ND ND
2-Nitroaniline ND ND ND ND deno(l,2,3<d) Pyrene ND ND ND ND
| Dimethylphalate ND ND ND ND | Dibenzofa, by Anthracene ND ND ND ND
[Acenaphthylene ND ND ND ND | Benzo(g,h,i) Perylene ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND *

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed

Page 2
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date 2 270 |Sampie Nnmber and Sawple Date
ANALYTE BACL3 BC20 BZICLG B2ICL-S & ANALYTE B26C13 B26C2-0 B2IC1-0 B2ICL-5
(ppm) 12130/94 12/30/94 12/30/94 12/30/94 : {ppm} 12/30/94 12730194 12530/94 12730094
N-Nitrosodimethylamine NA NA NA NA +{3-Nitroaniline ND ND ND ND
Phenol ND ND ND ND “1 Acensphthene ND ND ND ND
Bis(-2-Chioroethyl) Ether ND ND ND ND : 12,4 Dinitrophenol ND ND ND ND
2-Chlorophenol ND ND ND ND | Dibenzofaran ND ND ND ND
1,3-Dichjorobenzenc ND ND ND ND 44-Nitrophenot ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND 12,4-Dinitrotoluene ND ND ND ND
Benzyl Alcohol ND ND ND ND : {Fluorene ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND iiDiethylphthalate ND ND ND ND
2-Methylphenol ND ND ND ND ::|d-Chlorophenyl-Pheayl Ether ND ND ND ND
Bis(2-ChloroisopropyD) Ether ND ND ND ND {4-Nitroaniline ND ND ND ND
|N-Nitroso-Di-n-propylamine ND ND ND ND 14,6-Dinitro-2-Methylphenol ND ND ND ND
4-Methylphenol ND ND ND ND s |N-Nitrosodiphenylamine ND ND ND ND
Hexachlorocthane ND ND ND ND 4-Bromopheayi-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND : {Hexachlorobenzene ND ND ND ND
Isophorone ND ND ND ND | Pentachlorophenol ND ND ND ND
2-Nitrophenol ND ND ND ND “{ Phenanthrens ND ND ND ND
2,4-Dimetiylphenol ND ND ND ND i | Anthracene ND ND ND ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND ;| Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND 2| Fluorantbene ND ND ND ND
Benzoic Acid ND ND ND ND | Benzidine NA NA NA NA
1,2,4-Trichlorcbenzene ND ND ND ND & |Pyrene ND ND ND ND
HNaphﬂnlme ND ND ND ND | Butylbenzylphthalate ND ND ND ND
4-Chloroaniline ND ND ND ND 1Benzols) Anthracene ND WD ND ND
Hexachlorobutadicne ND ND ND ND #13,3*-Dichorobenzidine ND ND ND ND
4-Chioro-3-Methylpbenol ND ND ND ND | Chrysenc ND ND ND ND
2-Methynapthalene ND ND ND ND | Bis(2-Ethylhexy]) Phthalate ND ND ND ND
Hexachlorocyclopentadicne ND ND ND ND #]Di-n-Octyl Phthalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND +{Benzo(b) Fluoranthene ND ND ND ND
2.4,5-Trichlorophenol ND ND ND ND ¥ | Benzaofk) Fluoranthene ND ND ND ND
2-Chloronapththalene ND ND ND ND “IBenzofa) Pyrens ND ND ND ND
2-Nitroaniline ND ND ND ND i|Indeno(l,2,3-cd) Pyrene ND ND ND ND
Dimethylphalate ND ND ND ND 4 ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed

Page 3
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date : 8270 Sample Number and Sample Date
ANALYTE B27C1-8 B27C2-3 B2IC2-7 B2IC2-11 | ANALYTE BZIC18 B2IC23 B27C2-7 BZIC2-11
(ppm}) 12730194 12/30/94 12/30194 123054 & {ppm) 12/30/9% 12/30/94 12730094 12/30/94
N-Nitrosodimethylamine NA Na NA NA 3| 3-Nitroaniline ND ND ND ND
Phenol ND ND ND ND Y Accnaphtheans ND ND ND ND
Bis(-2-Chlorocthyl) Ether ND ND ND ND {2, 4-Dinitrophenol ND ND ND ND
2-Chlorophenol ND ND ND ND < IDibenzofuran ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND “:|4-Nitrophenol ND ND ND ND
1,4-Dichlorobeazene ND ND ND ND {2,4-Dinitrotolucne ND ND ND ND
Beazyl Akohol ND ND ND ND *Fluorenc ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND ;| Dicthylphthalate ND ND ND ND
2-Methylphenol ND ND ND ND *{4-Chlorophenyl-Pheny] Bther ND ND ND ND
Bis(2-Chlorcisopropyl) Ether ND ND ND ND -|4-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND ', 4,6-Dinitro-2-Methylphenol ND ND ND ND
4-Methyiphenol ND ND ND ND :{|N-Nitrosodipheaylamine ND ND ND ND
Hexachlorocthane ND ND ND ND -Bromophenyl-Pheny! Ether ND ND ND ND
Nitrobenzene ND ND ND ND % {Hexachlorobenzene ND ND ND ND
Isophorone ND ND ND ND -*{ Pentachlorophenol ND ND ND ND -
: 2-Nitrophenol ND ND ND ND -+ |Phenanthrenc ND ND ND ND
i 2,4-Dimethylphenol ND ND ND ND | Anthiracene ND ND ND ND
& Bis(-2-Chloroethoxy) Methane ND ND ND ND Di-n-Butylphihalate ND ND ND ND
2,4-Dichlorephenol ND ND ND ND | Fiuoranthene ND ND ND ND
& Beazoic Acid ND ND ND ND “|Benzidine NA NA NA NA
3i 1,2,4-Trichlorobenzene ND ND ND ND {Pyrenc ND ND ND ND
5 Naphthalene ND ND ND ND | Butylbenzylphthalate ND ND ND ND
e 4-Chloroaniline ND ND ND ND : | Benzo(a) Anthracene ND ND ND ND
Hexachlorobutadicae ND ND ND ND 1{3,3"-Dichorobenzidine ND ND ND ND
4-Chloro-3-Meihylphenol ND ND ND ND  {Chrysene ND ND ND ND
2-Mcthynapthalene ND ND ND ND +|Bis(2-Ethylhexyl) Phihalate ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND :Di-n-Octyl Phthalate ND ND ND ND
2,4,6-Trichloropheaol ND ND ND ND “{Benzo(b) Fluoranthens ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND . {Benzo(k) Fluoranthene ND ND ND ND
2-Chloronapththalenc ND ND ND ND #{Benzo(a) Pyrenc ND ND ND ND
2-Nitroaniline ND ND ND ND i Hadeno(1,2,3-cd) Pyrenc ND ND ND ND
Dimethylphalate ND ND ND ND i|Dibenzo(a,h) Antaracene ND ND ND ND
Accnaphthylens ND ND ND ND | Benzo(g,h,D) Perylene ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND

NOTE: ND = Not Detected NA=Not Analyzed

APEX Environmental Recovery, Inc. Page 4
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Frandsce - Oskland Bay Bridge
East Bay Spans
8270 Sample Number and Ssmple Date 3 8270 |Sample Number and Sampie Date
ANALYTE B29C1-0 B2C1-3 B29C1-16 B25C2-3 ANALYTE B29C1-0 B29C1-3 B25C1-16 B29C23
{ppm} 123094 12/30/94 12/30/94 12/30/94 (ppm) 12/30/94 12/30/94 12/30/%4 12/30/94
[R-Nitrosodimethylamine NA NA NA NA {3-Nitroaniline ND ND ND ND
Phenol ND ND ND ND | Acenaphthene ND ND ND ND
Bis{-2-Chloroctby) Ether ND ND ND ND 42 4-Dinitrophenol ND ND ND ND
2-Chiorophenol ND ND ND ND | Dibenzofuran ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND £14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND “12,4-Dinitrotolucac ND ND ND ND
Benzyl Alcohol ND ND ND ND :1Fluorene ND ND ND ND
1,2-Dichlorobenzeac ND ND ND ND [i{ Dicthylphthalate ND ND ND ND
2-Mcthylphenol ND ND ND ND " |4-Chlorophenyl-Phenyl Ether ND ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND ND 414 Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND :14,6-Dinitro-2-Methylphenol ND ND ND ND
4-Methylphenot ND ND ND ND I N-Nitrosodiphenylamine ND ND ND ND
Hexachlorocthane ND ND ND ND *|4-Bromophenyl-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND - {Hexachlorobenzene ND ND ND ND
Isophorone ND ND ND ND “f Pentachlorophenol ND ND ND ND
\ 2-Nitrophenol ND ND ND ND -t | Phenanthrenc ND ND ND ¥D
g 2,4-Dimethylphenol ND ND ND ND “JAnthraceae ND ND ND ND
; 1Bis(-2-Chlorocthoxy) Methane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND *IFiuoranthene ND ND ND ND
Benzoic Acid ND ND ND ND ) Benzidine NA NA NA NA
1,2,4-Tricklorobenzene ND ND ND ND A Pyrene ND ND ND ND
Naphthalene ND ND ND ND ;| Butylbenzylphthalate ND ND ND ND
E 4-Chloroaniline ND ND ND ND “{Benzo(s) Antheacene ND ND ND ND
Hexachlorobutadiene ND ND ND ND “13,3"-Dichorobenzidine ND ND ND ND
! 4-Chloro-3-Methylpkenol ND ND ND ND #|Chrysene ND ND ND ND
2-Methynapthalene ND ND ND ND | Bis(2-EthylhexyD) Phthalate ND ND ND ND
Hexachlorocyclopentadiens ND ND ND ND A Di-n-Octyl Phthalate ND ND ND ND
2,4,6-Trichiorophencl ND ND ND ND ~1Benzo(b) Fluoranthene ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND ?|Benzo(k) Fluoranthene ND ND ND ND
2-Chlotonapththalene ND ND ND ND ;| Benzo{g) Pyrene ND ND ND ND
; 2-Nitroaniline ND ND ND ND “{Indeno(l,2,3-cd) Pyrene ND ND ND ND
Dimethylphatate ND ND ND ND *{Dibenzo(a,b) Anthracene ND ND ND ND
§ Acenaphthylenc ND ND ND ND | Benzo(g,h, ) Perylenc ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND g
i NOTE: ND = Not Detected NA=Not Analyzed
:
g
y
1
i T.0. 04-04343K-01
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; APEX Environmental Recovery, Inc. Page 5 ‘
=
]




TABLE 4

; ANALYTICAL SUMMARY FOR SOIL

g SEMIVOLATILE ORGANICS

5 $an Francisco - Oakland Bay Bridge

< East Bay Spans

i 8270 Satnple Number and Sample Date ; 5270 Sample Number and Szmple Date

E ANALYTE B29C2-16 B30C1-3 B30C2-3 B30CX-16 | ANALYTE B29C2-16 B30C1-3 B30C2-3 B30C2-16
! (ppm) 12/30/94 12/29/94 12/301% 123094 | {ppm) 12/30/94 12129194 12/30/94 12/30/94
_: |N-Nitresodimethylamine NA NA NA NA “13-Nitroaniline ND ND ND ND
i Phenol ND ND ND ND Y Acenaphthenc ND ND ND ND
Bis(-2-Chlorocthy!) Ether ND ND ND ND J2,4-Dinitrophenol ND ND ND ND
: 2-Chlorophenol ND ND ND ND : I Dibenzofuran ND ND ND ND
! 1,3-Dichlorobenzene ND ND ND ND : [4-Nitrophenol ND ND ND ND
: 1,4-Dichiorobenzene ND ND ND ND *:12,4-Dinitrotoluenc ND ND ND ND
4 |Benzyl Atcohol ND ND ND ND #|Fluorene ND ND ND ND
3 1,2-Dichlorobenzene ND ND ND ND I Diethylpbthalate ND ND ND ND
} 2-Methylphenol ND ND ND ND "14-Chioropheny!-Phenyl Ether ND ND ND ND
i Bis(2-Chloroisopropyl) Ether ND ND ND ND *|4-Nitcoaniline ND ND ND ND
i N-Nitroso-Di-n-propylamine ND ND ND ND f;.' 4,6-Dinitro-2-Methylphenol ND ND ND ND
! 4-Methylphenol ND ND ND ND + |N-Nitrosodiphenylamine ND ND ND ND
\ Hexachloroethane ND ND ND ND : 14-Bromophenyl-Phenyl Ether ND ND ND ND
4 Nitrobenzene ND ND ND ND * {Hexachlorobenzene ND ND KD ND
A Isophorone ND ND ND ND A Pentachlorophenol ND ND ND ND
. 2-Nitrophenol ND ND ND ND “| Phenanthrene ND ND ND ND
1 2,4-Dimethylphenol ND ND ND ND - Anthracen ND ND ND ND.
% Bis(-2-Chloroethoxy) Methanc ND ND ND ND : { Di-n-Butylphthalaic ND ND ND ND
i 2,4-Dichlorephenol ND ND ND ND 1 Fluoranthene ND ND ND ND
g Benzoic Acid ND ND ND ND =| Benzidine NA NA NA NA
i 1,2,4-Trichlorobenzene ND ND ND ND * |Pyrene ND ND ND ND
Naphihalene ND ND ND ND £IButylbenzylphthalate ND ND ND ND
! 4-Chioroaniline ND ND ND ND | Benzo(s) Anthracens ND ND ND ND
j i Rexachlorobutadiene ND ND ND ND +13,3"-Dichorobenzidine ND ND ND ND
G 4-Chloro-3-Methylphenol ND ND ND ND :{Chrysenc ND ND ND ND
: 2-Methynapthalenc ND ND ND ND 2| Bis(2-Ethythexyl) Phthalate ND ND ND ND
¥ Hexachlorocyclopentadicne ND ND ND ND | Di-n-Octyl Phthalate ND ND ND ND
3 2,4,6-Trichlorophenol ND ND ND ND {Benzo(b) Fluoranthenc ND ND ND ND
: 2,4,5-Trichlorophenol ND ND ND ND #{Benzo(k) Fluoranthene ND ND ND ND
. 2-Chloronapththalene ND ND ND ND *1 Benzo(a) Pyreac ND ND ND ND
1 2-Nitroaniline ND ND ND ND : Hadeno(1,2,3-¢d) Pyrene ND ND ND ND
Dimethylphalatc ND ND ND ND 2 I Dibenzo(a,b) Anthracene ND ND ND ND
4 Acenaphthyiene ND ND ND ND I Benzo(g,h,i) Perylene ND ND ND ND
1 2,6-Dinitrotoluene ND ND ND ND

? NOTE: ND = Not Detected NA =Not Analyzed
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date ,i 8270 Sample Number and Sample Date
ANALYTE B31C1-3 B3ICES B31C1-15 B32C20  E ANALYTE B31C1-2 B3iCL-9 B3LC1-L5 B32020
(ppm) 12129193 12/29/93 12729193 12/31/93 (ppm) 12/29/93 12/29/93 12/29/93 12/31/93

N-Nitrosodimethylamine NA NA Na NA | 3-Nitrosniline ND ND ND ND
Phenol ND ND ND ND A Accaaphthene ND ND ND ND
Bis(-2-Chloroethyl) Ether ND ND ND ND :12,4-Dinitrophenol ND ND ND ND
2-Chlorophenot ND ND ND ND | Dibenzofuran ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND . 14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzens ND ND ND ND :12.4-Dinitrotoluene ND ND ND ND
Benzyl Alcobol ND ND ND ND +Fluorene ND ND ND ND
1,2-Dichlorobenzeae ND ND ND ND | Diethylphthalate ND ND ND ND
2-Methylphenot ND ND ND ND -}4-Chiorophenyl-Phenyl Ether ND ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND ND " {4-Nitroanifine ND ND ND ND
N-Nitroso-Di-n-propylamine KD ND ND ND 14,6 Dinitro-2-Methylphenel ND ND ND ND
4-Methyipheaol ND ND ND ND - IN-Nitrosodiphenylamine ND ND ND ND
Hexachloroethane ND ND ND ND -J4-Bromopheny!-Phenyl Bther ND ND ND ND
JNitrobenme ND ND ND ND " |Hexachlorobenzenc ND ND ND ND
Isophorone ND ND ND ND ¥ Pentachlorophenol ND ND ND ND
2-Nitrophenol ND ND ND ND :|Phenanthrenc ND ND ND ND
2,4-Dimethylphenol ND ND ND ND | Anthraceac ND ND ND ND
Bis(-2-Chioroethioxy) Methane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND “{Fluoranthene ND ND ND ND
Benzoic Acid ND ND ND ND | Benzidine NA NA NA NA
1,2,4-Trichlorobenzene ND ND ND ND | Pyrene ND ND ND ND
[Naphthalene ND ND ND ND | Butyibenzylphthalate ND ND ND ND
4-Chioroaniline ND ND ND ND | Benzo(s) Anthracenc ND ND ND ND
Hexachlorobutadicne ND ND ND ND £13,3"-Dichorobenzidine ND ND ND ND
4-Chloro-3-Methylphenot ND ND ND ND “{Chrysene ND ND ND ND
2-Methynapthalens ND ND ND ND <| Bis(2-Etbylhexyl) Phthalate ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND | Di-n-Octy! Phthalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND 1 Benzo(b) Fluoranthens ND ND ND ND
2,4,5-Trichlorophenot ND ND ND ND "{Benzo(k) Fluoranthene ND ND ND ND
2-Chloronapththalenc ND ND ND ND | Benzo(a) Pyrene ND ND ND ND
2-Nitroaniline ND ND ND ND #{Indeno(1,2,3-cd) Pyrene ND ND ND ND
Dimethylphalate ND ND ND ND IDibenzo(a,h) Anthracene ND ND ND ND
Acenaphthylenc ND ND ND ND -iYBenzo(g,h,i) Perylene ND ND ND ND
2,6-Dinitrotoluenc ND ND ND ND

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed

Page 7
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Qakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date 4 8270 Sample Number and Sample Date
ANALYTE B32C2-3 B32C2-9 B33C2-3 B33C2-9 > ANALYTE B32C2-3 B32C2-9 B33C2-3 B33C2-9
{ppm) 12131/93 12/31/93 12/31/93 12/31493 {ppm) 1231793 1213193 1231493 12/31/93
[N-Nitrosodimethylamine NA NA NA NA  {3-Nitroaniline ND ND ND ND
Phenol ND ND ND ND | Accaaphthenc ND ND ND ND
Bis(-2-Chlorocthyl) Ether ND ND ND ND +12,4-Dinitrophenol ND ND ND ND
2-Chiorophenol ND ND ND ND | Dibenzofursn ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND “l4-Nitropheaol ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND “]2,4-Dinitrotolucac ND ND ND ND
Benzyl Alcohol ND ND ND ND . |Fluoreae ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND A Dicthylphthalaie ND ND ND ND
2-Methylphenol ND ND ND ND “14-Chloropheny}-Phenyl Ether ND ND ND ND
|Bis(2-Chlotoisopropyl) Ether ND ND ND ND “{4-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND 214,6-Dinitro-2-Methylphenol ND KD ND ND
4-Methylphenol ND ND ND ND | N-Nitrosodipheaylamine ND ND ND ND
Hexachlorocthane ND ND ND ND . |4-Bromophenyl-Phenyl Ether ND ND ND ND
INitrobenzene ND ND ND ND " IHexachlorobenzene ND ND ND ND
Tsophorone ND ND ND ND | Pentachiorophenol ND ND ND ND
2-Nitropheaol ND ND ND ND < Phenanthrene ND ND ND ND
2,4-Dimethylphenol ND ND ND ND 5 |Anthracene ND ND ND ND -
Bis(-2-Chlorosthoxy) Methane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND #Fluoranthene ND ND ND ND
Benzoic Acid ND ND ND ND A Benzidine NA NA NA Na
1,2,4-Trichlorobenzene ND ND ND ND +|Pyrene ND ND ND ND
Naphthalene ND ND ND ND i Butylbenzylphthalate ND ND ND ND
4-Chloroaniline ND ND ND ND “|Benzo(s) Anthracenc ND ND ND ND
Hexachlorobutadiene ND ND ND ND 13,3'-Dichorobenzidine ND ND N ND
4-Chloro-3-Methylphenol ND ND ND ND “JChrysenc ND ND ND ND
2-Methynapthalene ND ND ND ND <1 Bis(2-Ethylhexyl} Phthalate ND ND ND ND
jHexachlorocyclopentadiene ND ND ND ND | Di-n-Octyl Phthalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND “IBenzo(b) Fluoranthene ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND “{Benzo(k) Fluoranthene ND ND ND ND
2-Chloronapththalens ND ND ND ND " |Benzo(2) Pyrene ND ND ND ND
2-Nitroanifine ND ND ND ND +1indeno(1,2,3-cd) Fyrene ND ND ND ND
Dimethylphalate ND ND ND ND | Dibenzo(a, b} Anthracene ND ND ND ND
Acenaphthylene ND ND ND ND - Benzo(g, b,§) Perylenc ND ND ND ND
2,6-Dinitrotoluenc ND ND ND ND i

NOTE: ND = Not Petected

APEX Environmental Recovery, Inc.

NA=Not Analyzed
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TABLE 4
ANALYTICAL SUMMARY FOR $OIL
: SEMIVOLATILE ORGANICS
; San Francisco - Oakland Bay Bridge
E East Bay Spans
?l 8270 Sample Number and Sample Date 2 8270 [Sample Number and Sample Date
; ANALYTE B36C2-0 B36C2-3 B36C2-6 B30C2-0 ANALYTE B36C2-0 B36C2:3 B36C2-6 B30C2-0
i {ppm) 1231493 12/31/93 12/31/93 12/30/93 g {ppm) 12/31/93 12/31/93 12/31/93 12130093
"5 N-Nitrosodimethylamine NA NA NA NA : {3-Nitroaniline ND ND ND ND
i Phenol ND ND ND ND - {Acenaphthene ND ND ND ND
é Bis(-2-ChlorocthyD) Ether ND ND ND ND 2]2,4-Dinitrophenol ND ND ND ND
g 2-Chlorophenol ND ND ND ND | Dibenzofuran ND ND ND ND
5 1,3-Dichlorcbenzenc ND ND ND ND 4-Nitropheaol ND ND ND ND
' 1,4-Dichlorobenzene ND ND ND ND : 12,4-Dinitrotolucae ND ND ND ND
i Benzy! Aleohol ND ND ND ND :|Fluorens ND ND ND ND
: 1,2-Dichlorobenzene ND ND ND ND A Dicthylphthalate ND ND ND ND
A 2-Methylphenaol ND ND ND ND “{4-Chicrophenyl-Phenyl Ether ND ND ND ND
Bis(2-Chlorcisopropyl) Ether ND ND ND ND %14-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND |4,6-Dinitro-2-Methylphenol ND ND ND ND
4-Methylphenol ND ND ND ND - IN-Nitrosodiphenylamine ND ND ND ND
Hexachloroetbane ND ND ND ND :44-Bromophenyl Pheny! Ether ND ND ND ND .
Nitrobenzeae ND ND ND ND “{Hexachiorobenzene ND ND ND ND
Isophorone ND ND ND ND * [Pentachlorophenol ND ND ND ND
2-Nitrophenol ND ND ND ND ¢ |Pheanthreae ND ND ND ND
2,4-Dimethylphenol ND ND ND ND 3| Anthracene ND ND ND ND
y Bis(-2-Chlorocthoxy) Methane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
; 2,4-Dichlorophenol ND ND ND ND +{Fiuoranthene ND ND ND ND
; Beazaic Acid ND ND ND ND * | Benzidine NA NA NA NA
1,2,4-Trichlorobenzene ND ND ND ND Pyrene ND ND ND ND
: Naphthalene ND ND ND ND {Butylbenzylphthaate ND ND ND ND
4-Chloroaniline ND ND Np ND | Benzo(a) Anthracenc ND ND ND ND
Hexachlorobutadicne ND ND ND ND 213,3"-Dichorcbenzidine ND ND ND ND
4-Chloro-3-Methylphenol ND ND ND ND 2 Chiysenc ND ND ND ND
4 2-Methynapthalene ND ND ND ND 21 Bis(2-Ethylhcxyl) Phthalate ND ND ND ND
i Hexachlorosyclopentadiene ND ND ND ND | Di-n-Octy] Phihalate ND ND ND ND
3 2,4,6-Trichlorophenol ND ND ND ND | Benzo(b) Fluorantheae ND ND ND ND
2] 2,4,5-Trichlorophenol ND ND ND ND % {Benzo(k) Fluorantheae ND ND ND ND
3 2-Chloronapththalene ND ND ND ND :{Benzo(s) Pyrenc ND ND ND ND
| 2-Nitroaniline ND ND ND ND | Indenof1,2,3d) Pyreae ND ND ND ND
¥ Dimecthylphalate ND ND ND ND ibenzo(a,h) Anthracene ND ND ND ND
Accnaphthylene ND ND ND ND | Benzo(g, h,i) Perylene ND ND ND ND
2,6-Dinitrotoluens ND ND ND ND

NOTE: ND = Not Detected NA=Not Analyzed

T.0. 04-04343K-01

CmtnctN?. 530495
APEX Environmental Recovery, Ine. Page 9
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Frandiaco - Oakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date 270 Sample Number and Sample Date
ANALYTE B31C1-0 B31CL-3 B3LC20 B31C23 £ ANALYTE B3I1CL-D B3ICL-3 B31C2-0 B31C2-3
(ppm) 12129193 12/29/93 12/31/93 12/31/93 : (ppom) 12129193 12/29/93 12/31/93 1231093

N-Nitrosodimethylamine NA NA NA NA +|3-Nitroaniline ND ND ND ND
Pheaol ND ND ND ND ;| Acenaphthene ND ND ND ND
| Bis{-2-Chiloroethyl) Ether ND ND ND ND +'{2,4-Dinitrophenol ND ND ND ND
2-Chlorophenol ND ND ND ND 2 Dibenzofuran ND ND ND ND
1,3-Dichlorobenzens ND ND ND ND 1 14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzenc ND ND ND ND +12,4-Dinitrotoluene ND ND ND ND
Benzyl Aleoho ND ND ND ND |Fvorene ND ND ND ND
1,2-Dichlorobenzens ND ND ND ND £| Diethyiphthalate ND ND ND ND
2-Mecthylphenol ND ND ND ND :]4-Chloophenyi-Pheny] Ether ND ND ND ND
|Bis(2-ChloroisoyropyI) Ether ND ND ND ND “14-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND - 14,6-Dinitro-2-Mcthylphenol ND ND ND ND
4-Methylphenol ND ND ND ND :|N-Nitrosodiphenylamine ND ND ND ND
Hexachforocthane ND ND ND ND ‘. |4-Bromopheay]-Pheny! Ether ND ND ND ND
Nitrobenzene ND ND ND ND * Hexachlorobenzene ND ND ND ND
isophorone ND ND ND ND “lPontachlorophenol ND ND ND ND
2-Nitrophenot ND ND ND ND “{ Phenanthrene ND ND ND ND
2,4-Dimethylphenol ND ND ND ND A Anthracenc ND ND ND ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND -{Fluoranthene ND ND ND ND
Benzoic Acid ND ND ND ND ~|Benzidine NA NA NA NA
1,2,4-Trichiorobenzene ND ND ND ND - |Pyrene ND ND ND ND
Naphthaleae ND ND ND ND - |Butylbeazyphtbalate ND ND ND ND
4-Chloroaniline ND ND ND ND ;| Benzo(sy Anthracene ND ND ND ND
Hexachlorobutadiens ND ND ND ND ::13,3'-Dichorobeazidine ND ND ND ND
4-Chloro-3-Methylphenol ND ND ND ND #{Chrysene ND ND ND ND
2-Mecthynapthalene ND ND ND ND | Bis(2-Ethylhexyl) Phthaiate ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND ‘i Di-n-Octyl Phibalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND ::1Bonzo(b) Fluoranthenc ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND {Benzo(k) Fluoranthene ND ND ND ND
2-Chloronapththalcae ND ND ND ND “{Benzo(2) Pyrene ND ND ND ND
2-Nitroaniline ND ND ND ND ¢ 1indeno(l,2,3-cd) Pyrenc ND ¥D ND ND
Dimethylphalate ND ND ND ND > | Dibenzo(a,hy Anthracene ND ND ND ND
Acensphthylene ND ND ND ND :{Benzo(g,b,0) Perylenc ND ND ND ND
2,6-Dinjtrotolucne ND ND ND ND ]

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed

Page 10

.

T.O. 04-04343K-01
Contract No. 53U455




TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 |Sample Number and Sample Pate £ 8270 Sample Number and Sample Date
ANALYTE B3C2:15 B32C10 B32C1-3 FOTCE & ANALYTE B31C2-15 B32C1-0 B32CI-3 B32C1-9
{ppm) 12/29/93 1229793 12/29/93 12029193 | (ppm) 12/29/93 12/29/93 12129153 12129093

N-Nitrosodimethy Lamine NA NA NA Na 2]3-Nitrosniline ND ND ND ND
j Phenol ND ND ND ND | Acenaphthenc ND ND ND ND
| Bis(-2-Chlorocthyl) Ether ND ND ND ND -42,4-Dinitrophenol ND ND ND ND
5 2-Chiorophenol ND ND ND ND | Dibenzofuran ND ND ND ND
; 1,3-Dichlorobenzene ND ND ND ND + |4-Nitrophenol ND ND ND ND
E 1,4-Dichlorobenzenc ND ND ND ND 12,4 Dinitrotolusne ND ND ND ND
E Benzyl Alcohol ND ND ND ND #Fluorene ND ND ND ND
; 1,2-Dichlorobenzene ND ND ND ND } Diethylphthalate ND ND ND ND
;‘ 2-Methylphenol ND ND ND ND <}4-Chloropheayl-Fheayl Ether ND ND ND ND
; Bis(2-Chloroisopropyl) Ether ND ND ND ND - |4-Nitrosniline ND ND ND ND
; N-Nitroso-Di-n-propylamine ND ND ND ND ::}4,6-Dinitro-2-Methylphenol ND ND NI ND
5 14-Methylphenol ND ND ND ND AN-Nitrosodiphenylamine ND ND ND ND
j Hexachlorocthane ND ND ND ND ;.L 4-Bromophenyl-Phenyl Ether ND ND ND ND
F Nitrobcozene ND ND ND ND | Hexachlorobenzene ND ND ND ND

Isophorone ND ND ND ND ‘| Pentachlorophenol ND KD ND ND

2-Nitrophenol ND ND ND ND " {Phenanthrene ND ND ND ND

2,4-Dimethylphenol ND ND ND ND | Anthracene ND ND ND ND

Bis(-2-Chlorocthoxy) Mcthane ND ND ND ND * Di-n-Butyiphthalate ND ND ND ND

2,4-Dichlotophenol ND ND ND ND ? | Fluoranthene ND ND ND ND

Beazoic Acid ND ND ND ND i Benzidine NA NA NA NA

1,2,4-Trichlorobenzene ND ND ND ND [ Pyrene ND ND ND ND
Naphthaleae ND ND ND ND ;| Butylbenzylphthalate ND ND ND ND
) 4-Chloroaniline ND ND ND ND ‘Benzo(s) Asthracens ND ND ND ND
: Hexachlorobutadiene ND ND ND ND 213,3' Dichorobenzidine ND ND ND ND
§ 4-Chloro-3-Methylpheaol ND ND ND ND | Chrysene ND ND ND ND
] 2-Methynapthalene ND ND ND ND | Bis(2-Ethylhexy) Phthalate ND ND ND ND
1 Hexachloracyclopentadicne ND ND ND ND #{ Di-n-Octyl Phthalate ND ND ND ND

2,4,6-Trichlorophenol ND ND ND ND :{Benzo{b) Fluoranthene ND ND ND ND
> 2,4,5-Trichlorophenol ND ND ND ND | Benzo(k) Fluoranthene ND ND ND ND
i 2-Chloronapththalene ND ND ND ND "1 Benzo(a) Pyrenc ND ND ND ND
i 2-Nitroaniline ND ND ND ND £:{lodeno(1,2,3-cd) Pyrenc ND ND ND ND
: [Dimethytphalate ND ND ND ND | Dibenzoa,b) Anthracene ND ND ND ND

Acenaphthylene ND ND ND ND “1Benzo(g,h,i) Perylenc ND ND ND ND

2,6-Dinitrotoluenc ND ND ND ND 3

3
3
5
i
i
|
i
3
i)
1
't
&

o
<.
-

NOTE: ND = Not Detected

NA=Not Analyzed

T.Q. 04-04343K-01
Contract No. 530495

APEX Environmental Recovery, Inc. Page 11
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oskiand Bay Bridge
East Bay Spans
270 |Sample Number and Sample Date % 270 Sample Number and Sample Date
ANALYTE B32C1-15 B33Ci-0 B33C1-3 B33CI-14 ANALYTE B32C1-15 B33C1-0 B33C1-3 B33CI-14
{ppmn) 12/29/93 12/29/93 12/29/93 12/28/93 1 (ppm) 12/29/93 12729193 12/29/93 12/29193
N-Nitrosodimethylamine NA NA NA NA “13-Nitcoaniline ND ND ND ND
Phenol ND ND ¥D ND ] Acenaphthene ND ND ND ND
Bis(-2-Chlorocthyl) Ether ND ND ND ND +12,4-Dinitrophenol ND ND ND ND
2-Chlorophenol ND ND ND ND -{Dibenzofuran ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND * 14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzeas ND ND ND ND >12,4-Dinitrotoluene ND ND ND ND
Benzyl Aleohol ND ND ND ND +AFhuorene ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND | Diethylphthalate ND ND ND ND
2-Methylpheno] ND ND ND ND * 4-Chlorophenyl-Fhenyl Ether ND ND ND ND
{Bis(2-Chloroisopropyl) Ether ND ND ND ND i}4-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND :14,6-Dinitro-2-Methylpheno! ND ND ND ND
4-Methylphenol ND ND ND ND | N-Nitrosodiphenylamine ND ND ND ND
Hexachlorocthane ND ND ND ND 14-Bromopheayl-Pheay! Ether ND ND ND ND
Nitrobeazene ND ND ND ND {Hexachlorobenzene ND ND ND ND
jisophorone ND ND ND ND | Pentachlorophenot ND ND ND KD
2-Nitrophenol ND ND ND ND - Phenanthrene ND ND ND ND
2,4-Dimethyiphenol ND ND ND ND “{ Anthracene ND ND ND ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND :|Di-n-Butylphthalate ND ND ND ND
2,4-Dichlorophenol ND ND ND ND  |Fluoranthene ND ND ND ND
Benzois Acid ND ND ND ND *IBenzidine NA NA NA NA
1,2,4-Trichlorobenzene ND ND ND ND i|Pyrenc ND ND ND ND
Maphthalene ND ND ND ND | Butylbenzylphthalate ND ND ND ND
4-Chloroaniline ND ND ND ND | Benzo(s) Anthracene ND ND ND ND
Hexachlorobutadiene ND ND ND ND £13,3"-Dichorobenzidine ND ND ND ND
[4.Chloro-3-Methyiphenot ND ND ND ND #{Chrysene ND ND ND ND
2-Methynapthalenc ND ND ND ND Bis(2-Ethylhexyl} Phthalate ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ND 3{ Di-n-Octy] Phthalate ND ND ND ND
2,4,6-Trichlosophenol ND ND ND ND | Benzo(b) Fluoranthene ND ND ND ND-
2,4,5-Trichlorophenol ND ND ND ND | Benzo(k) Fluosanthene ND ND ND ND
2-Chloronspththalene ND ND ND ND | Benzo() Pyzeas ND ND ND ND
2-Nitroaniline ND ND ND ND > {Indeno(1,2,3-cdy Pyreae ND ND ND ND
Dimethylphalate ND ND ND ND - Dibenzo(a,h) Anthracene ND ND ND ND
Acenaphthylene ND ND ND ND #{Benzofg b, i) Perylenc ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND 5

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 |Sample Nomber and Sample Date % 8270 Sample Number and Sample Date
ANALYTE B36C1-0 B36C1-3 B36C1-14 B33Cl-14 | ANALYTE B36C1-0 B36C1-3 B36Ci-14 B33CI-14
{ppm) 12/29/93 12429193 1229193 1272993 B {ppm) 12/20/93 12729093 12/25/93 12129093

N-Nitrosodimethylamioc NA NA NA NA - ]3-Nitroanilinc ND ND ND ND
Phenol ND ND ND ND “{ Acenaphthene ND ND ND ND
Bis(-2-Chiorocthyl) Ether ND ND ND ND 212 4-Dinitrophenol ND ND ND ND
2-Chlorophenof ND ND ND ND 4 Dibenzofuran ND ND ND ND
1,3-Dichorobenzene ND ND ND ND {}4-Nitrophenol ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND 12,4 Dinitrotolucne ND ND ND ND
Beazyl Aleohol ND ND ND ND | Fiuorene ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND | Dicthylphthalate ND ND ND ND
2-Methylphenol ND ND ND ND : 14-Chiorophenyl-Phenyl Ether ND ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND ND :14-Nitroaniline ND ND ND ND
|N-Nitcoso-Di-n-propylamine ND ND ND ND +14,6-Dinitro-2-Methylphenol ND ND ND ND
4 Mecthylphenol ND ND ND ND | N-Nitrosodiphenylamine ND ND ND KD
Hexachlorocthane ND ND ND ND 4 |4-Bromophenyl-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND - | Hexachlorobenzene ND ND ND ND
tsophorone ND ND ND ND 4 Pentachlorophenol ND ND ND ND
2-Nitrophenol ND ND ND ND £|Phenanthrene ND ND ND ND
2,4-Dimethylpheaol ND ND ND ND :|Anthracene ND ND ND ND
Bis{-2-Chlorocthoxy) Methanc ND ND ND ND | Di-n-Butylphthalate ND ND ND ND
2 ,4-Dichlorophenol ND ND ND ND { Fluoranthene ND ND ND ND
Benzoic Acid ND ND ND ND | Benzidine NA NA NA NA
1,2,4-Trichlorobenzene ND ND ND ND #{Pyreac ND ND ND ND
[Naphthalene ND ND ND ND ] Butylbenzylphthatate ND ND ND ND
4-Chloroaniline ND ND ND ND | Benzo() Anthracene ND ND ND ND
Hexachlorobutadiene ND ND ND ND 43,3’ -Dichorobenzidine ND ND ND ND
4-Chloro-3-Methylphenol ND ND ND ND "Chrysene ND ND ND ND
2-Methynapthalene NI ND ND ND | Bis@-Etbylhexyl) Phthaiste ND ND ND ND
|Hexachlorocyciopentadiene ND ND ND ND ]Di-n-Octyi Phthalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND | Benzo(b) Fluoranthene ND ND ND ND
2,4,5-Trichiorophenol ND ND ND ND 1 Benzo(k) Fluorantheas ND ND ND ND
2-Chloroaspththalenc ND ND ND ND -{Beazo(a) Pyrene ND ND ND ND
2-Nitroaniline ND ND ND ND " {Indeno(1,2,3-cd) Pyrenc ND ND ND ND
|Dimethylphalate ND ND ND ND “{Dibenzo{a,h) Anthracene ND ND ND ND
[Acenaphihylene ND ND ND ND . Benzo(g,b,i) Perylene ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND %

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Onkland Bay Bridge
East Bay Spans
8270 |Sample Number and Sample Date 8270 Sampie Number and Sample Date
ANALYTE B28C2-2 B2631-0 B28C2-0 B29C20 [ ANALYTE B28C2-2 B2631-0 B2BC20 B29C2-0
(ppm) 12/31/93 12/30/93 12131193 12130193 {ppm) 12131/53 1230093 123193 12/30/93
N-Nitrosodimethylamme NA NA NA NA 243 Nitroaniline ND ND ND ND
Phenol ND ND ND ND “}Acenaphihene ND ND ND ND
| Bis(-2-Chlorocthyl) Ether ND ND ND ND 12,4-Dinitrophenol ND ND ND ND
2-Chlorophcaol ND ND ND ND 1 Dibenzofuran ND ND ND ND
1,3-Dichlorobeazene ND ND ND ND 14 Nitrophenal ND ND ND ND
1,4-Dichlorobeazene ND ND ND ND +{2,4-Dinitrotolucac ND ND ND ND
|Beazyi Alcohot ND ND ND ND | Fluorene 351 ND ﬁ(,'ﬁ ND ND
1,2-Dichlorobeazens ND ND ND ND | Dicthylphthalate ND n P ND ND
2-Mcthyiphenol ND ND ND ND > 14-Chiorophenyl-Phenyt Ether ND ND ND ND
; Bis(2-Chloroisopropyl) Ether ND ND ND ND 14 Nitroaniline ND ND ND ND
: |N-Nitroso-Di-n-propylamine ND ND ND ND 4,6-Dinitro-2-Methytphenol ND ND ND ND
4-Methylphenol ND ND ND ND *{N-Nitrosodiphenylamine ND ND ND ND
Hexachlorocthane ND ND ND ND - |4-Bromophenyl-Pheayl Ether ND ND ND ND
Nitrobenzene ND ND ND ND ii{ Hexachlorobenzene ND ND ND ND
Isophoronc ND ND ND ND ] Pentachlorophenol ND _ND. ND ND
i e
2-Nitrophenol ND ND ND ND [ Phenanthrene @ 21800, <3210 ND
2, 4-Dimethylphenoi ND ND ND ND “JAnthracen ) % 1G4 /q ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND ] Di-n-Butylphthalate ND D, ND ND
2.4-Dichiorophenol ND ND ND ND *{Fluorantenc 17400, %% v
Benzoic Acid ND ND ND ND “{Benzidine NA _NA-, NA oo™
1,2,4-Trichlorobenzene ND ND . ND ND = | Pyrens @ &ljdm> ;0' ND
Naphthalene 80P (s> ge0 (m>8%°  w i Butylbenzylphthalate ND ND ND . ND
4 Chloroaniline ND ND KD ND | Benzo(a) Anthracens ND Cao D 2.0 2.
Hexachlorobutadiene ND ND ND ND :13,3"-Dichorobenzidine ND ND -, ND ND
4-Chloro-3-Methylphenol ND ND ND ND - [Chirysene ND 4599 24 CTE20) zY
2-Methynapthalenc a1 > 5430 1500 ND | Bis(2-Ethythexyl) Phthalste ND ND s {40 Np
; Hexachlorocyclopentadiene \ND/ ND ND ND “|Di-n-Octyl Phihalate ND ND ND ND
; 2,4,6-Trichlorophenol ND ND ND ND | Benzo(b) Fluoranthene ND ND ND ND
‘ 2,4,5-Trichlorophenol ND ND ND ND 2| Benzo(k) Fluoranthene ND 2860 )2{7 ND_ ND
2-Chloronspihthalenc ND ND ND ND [ Benzo(a) Pyrene ND Q10 Sp.24e 0-2% w
2-Nitroaniling ND ND ND ND “1Indeno(t,2,3-cd) Pyreac ND ND ND ND
|Dimethylphalate ND ND ND ND I Dibenzo(a,h) Anthracene ND ND ND ND
|Acensphthylenc ND ND ND ND A Benzo(g b, Perylene ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND

g

NOTE: NI = Not Detected NA=Not Analyzed

s e

T.O. 04-04343K-01
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TABLE 4
ANALYTICAL SUMMARY FOR SOIL
SEMIVOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8270 Sample Number and Sample Date ¥ 8270 Sample Number and Sample Date

ANALYTE B28C2-2 B2631-0 B28C2-0 B2C2-0 | ANALYTE B23C2-2 B2631-0 B28C2-0 B29C2-0

(ppm) 12/31/93 1230193 12/31/93 12/30/93 (ppm) 12/31/93 12/30/93 1M31/93 12730093
|N-Nitrosodimcthylamine NA NA NA, NA 13 Nitroaniline ND ND ND ND
Phenol ND ND ND ND Acenaphthene ND ND ND ND
Bis(-2-Chlorocthyl) Bther ND ND ND ND -12,4-Dinitrophenol ND ND ND ND
2-Chicrophenol ND ND ND ND ' {Dibenzofuran ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND 14-Nitrophenol ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND ":2,4-Dinitrotoluene ND ND ND ND
Beazyl Alcohol ND ND ND ND IFluorene B 399w ND ND
1,2-Dichlorobenzene ND ND ND ND Dicthyiphthalate ND ND ND ND
2-Mcthylphenol ND ND ND ND J4-Chlorophenyl-Phenyl Ether ND ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND ND +14-Nitroaniline ND ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND ND . |4,6-Dinitro-2-Methyiphenol ND ND ND ND
4-Methylphenol ND ND ND ND -2 IN-Nitrosodiphenylamine ND ND ND ND
Hexachloroethane ND ND ND ND 4-Bromophenyl-Phenyl Ether ND ND ND ND
Nitrobenzene ND ND ND ND +{Hexachlorobenzene ND ND ND ND
Isophorone ND ND ND ND 1 Pentachiorophenot ND ND ND ND
2-Nitrophenol ND ND ND ND +| Phenanthrens 1790 21800 8210 ND
2 4-Dimcthylphenol ND ND ND ND HAntheacene ND 19 2z ND
Bis(-2-Chlorocthoxy) Methane ND ND ND ND - {Di-n-Butylphthalate ND ND ND ND

2 4-Dichlorophenol ND ND ND ND {Fluoranthene 1020 222 4010 ND
Benzoic Acid ND ND ND ND | Benzidine NA Na NA
1,2,4-Trichlorobenzene ND ND ND ND | pyrene 906 Cisaod28°°° 4130 ND
Naphtbalene s @ BP  cmd geo ND | Butylbenzylphthalate ND ND__ ND ND
4-Chloroaniline ND ND ND ND | Benzo(a) Aathracenc ND @ Ht-l Cwwd? w
|Hexachiorobutadicne ND ND ND ND +13,3"-Dichorobenzidine ND ND ND - ND
4-Chioro-3-Methylpkenol ND ) ND ND “IChrysene ND z.f 2-'/ ND
2-Methynapthalenc 419 5480 <1007 ND ¢|Bis2-Ethylhexyl) Phibalate ND ND ™ ND
Hexachlorocyclopentadicne ND ND ND ND I Di-n-Octyl Phihalate ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND | Benzo(h) Fluoranthene ND ND ND ND
2,4,5-Trichlorophenol ND ND ND ND - | Beazo() Fluoranthene ND {28600 2% WD ND
2-Chloronapththalene ND ND ND ND {Benzo(s) Pyrenc ND @ .26 DO ‘2e Np
2-Nitroaniline ND ND ND ND Indeao(l,2,3-cd) Pyrene ND ND ND ND
Dimethylphalate ND ND ND ND | Dibenuzo(a, b} Anthreecns ND ND ND ND
Acensphthylene ND ND ND ND <[ Benzo(g, b, Perylene ND ND ND ND

2,6-Dinitrotoluenc ND ND ND ND ;

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA =Not Analyzed
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ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCB'S

TABLE §

San Francisco - Oakland Bay Bridge

East Bay Spans

Sample Number and Sample Date
8080 B2.4C1-0 B24C1-3 " B24C2-0 B24C2-7 B24C2-11 B25C1-0
ANALYTE
{pph) 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93
Alpha-BHC ND 4 ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC 1z W  Np ND ND ND 11
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide 26 10~ ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND ND ND ND ND
Endosulfan T1 ND ‘y ND ND ND ND ND
4,4'-DDT 25 AU ND ND ND ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND 0 ND ND ND ND ND
Aroclor-1260 136 ”‘)\k ND 38 ND ND ND
Aroclor-1262 ND ND ND ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed
T.0. 04-04343K-01
Contract No, 53U495
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TABLE §

ANALYTICAL SUMMARY FOR SOIL

ORGANOQCHLORINE PESTICIDES AND PCB'S

San Francisco - Qakland Bay Bridge
East Bay Spans

Sample Number and Sample Date
8080 B25C1-7 B25C2-3 B26C1-0 B26C1-3 B26C2-0 B27C1-0
ANALYTE
{pph) 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93

Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC ND ND 208 WP 34 W0 o U 19 y o0
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND 0
Heptachlor Epoxide ND ND 53 J\0 7 Mo 770 69
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND ND ND ND ND
Endosulfan II ND ND ND ND ND ND
4,4'-DDT ND ND ND ND ND 4.8 6U
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND Nb ND
Aroclor-1260 ND ND 124 4% D 34 42 ND
Aroclor-1262 ND ND ND ND ND ND

NOTE: ND=Not Detected, NA=Not Analyzed

APEX Environmental Recovery, Inc.

Page 2
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TABLE 5
ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCB'S
San Francisco - Qakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B27C1-5 B27C1-8 B27C2-3 B27C2-7 B27C2-11 B28C2-0
ANALYTE
{pph) 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/31/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC ND ND ND ND ND 312 (09
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND 0
Heptachlor Epoxide ND ND ND ND ND 54 L\
Endosulfan I ND ND ND ND ND ND
4 4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND ND ND ND ND
Endosulfan II ND ND ND ND ND ND b
4,4'-DDT ND ND ND ND ND 32 bp°
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 ND ND ND ND ND 170 A7
Aroclor-1262 ND ND ND ND ND ND

NOTE: ND=Not Detected, NA=Not Analyzed

T.0. 04-04343K-01
Contract No, 53U495

APEX Environmental Recovery, Inc. Page 3
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ANALYTICAL SUMMARY FOR SOIL

TABLE 5

ORGANOCHLORINE PESTICIDES AND PCB'S
San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B28C2-2 B29C1-0 B29C1-3 B29C1-16 B29C2-0 B29C2-3
ANALYTE
{ppb) 12/31/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC 51 6.2 ND ND ND ND
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide 15 ND ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD 17 ND ND ND ND ND
Endosulfan 11 ND ND ND ND ND ND
4,4'-DDT 10 ND ND ND ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 62 ND ND ND ND ND
Aroclor-1262 ND ND ND ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed
T.O. 04-04343K-01
Contract No, 53U495

APEX Environmental Recovery, Inc. Page 4
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TABLE 5
ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCB'S
San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B29C2-16 B30C1-0 B30C1-3 B30C2-0 B30C2-3 B30C2-16
ANALYTE
{ppb) 12/30/93 12/29/93 12/29/93 12/30/93 12/30/93 12/30/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND 0 ND ND
Beta-BHC ND ND ND 15 W ND ND
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND 0\00 ND ND
4,4'-DDD ND ND ND 24 ND ND
Endosulfan II ND ND ND ND ND ND
4,4'-DDT ND ND ND 8.4 #,%° ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 ND ND ND 11 4% wp ND
Aroclor-1262 ND ND ND ND ND ND

NOTE: ND=Not Detected, NA=Not Analyzed

T.O. 04-04343K-01
Contract No. 530495

APEX Environmental Recovery, Inc. Page 5




TABLE 5
ANALYTICAL SUMMARY FOR SOIL.
ORGANOCHLORINE PESTICIDES AND PCB'S
San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B31C1-0 B31C1-3 B31C1-9 B31C1-15 B31C2-0 B31C2-3
ANALYTE
(ppb) 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND ND ND ND ND
Endosulfan II ND ND ND ND ND ND
4,4'-DDT ND ND ND ND ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 ND ND ND ND ND ND
Aroclor-1262 ND ND ND ND ND ND

NOTE: ND=Not Detected, NA=Not Analyzed

T.O. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 6




ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCB'S

TABLE 5

San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B31C2-15 B32C1-0 B32C1-3 B32C1-9 B32C1-15 B32C2-0
ANALYTE
{pph) 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93 12/31/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC ({.indane) ND ND ND ND ND ND
Beta-BHC ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND ND ND ND ND
Endosulfan Il ND ND ND ND ND ND
4,4'-DDT ND ND ND ND ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 ND ND ND ND ND ND
Aroclor-1262 ND ND ND ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed
T.O. 04-04343K-01
Contract No, 53U495
APEX Environmental Recovery, Inc. Page 7
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TABLE 5
ANALYTICAL SUMMARY FOR SOIL

ORGANOCHLORINE PESTICIDES AND PCB'S
San Francisco - Oakland Bay Bridge
East Bay Spans

Sample Number and Sample Date
8080 B32C2-3 B32C2-9 B33C1-0 B33C1-3 B33C1-14 B33C2-0
ANALYTE
{ppb) 12/31/93 12/31/93 12/29/93 12/29/93 12/29/93 12/31/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND 0
Beta-BHC ND ND ND ND ND 3.6 W
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND
Endosuifan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND 00
4,4'-DDD ND ND ND ND ND 52 AN
Endosulfan II ND ND ND ND ND ND (’)“909
4,4'-DDT ND ND ND ND ND 5.6
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychior ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND ‘\9
Aroclor-1260 ND ND ND ND ND 5%
Aroclor-1262 ND ND ND ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed
T.O. (4-04343K-01

Contract No. 53U495

APEX Environmental Recovery, Inc. Page 8



ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCB'S

TABLE §

San Francisco - Oakland Bay Bridge

East Bay Spans

Sample Number and Sample Date
8080 B33C2-3 B33C2-9 B36C1-0 B36C1-3 B36C1-14 B36C2-0
ANALYTE
(ppb) 12/31/93 12/31/93 12/29/93 12/29/93 12/29/93 12/31/93
Alpha-BHC ND ND ND ND ND ND
Gamma-BHC (Lindane) ND ND ND ND ND ND
Beta-BHC ND ND 14 ND ND ND
Heptachlor ND ND ND ND ND ND
Delta-BHC ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND
Endosulfan I ND ND ND ND ND ND
4,4'-DDE ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endrin ND ND ND ND ND ND
4,4'-DDD ND ND 13 ND ND ND
Endosulfan If ND ND ND ND ND ND
4,4'-DDT ND ND 26 ND ND ND
Endrin Aldehyde ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND
Chlordane ND ND ND ND ND ND
Toxaphene ND ND ND ND ND ND
Aroclor-1016 ND ND ND ND ND ND
Aroclor-1221 ND ND ND ND ND ND
Aroclor-1232 ND ND ND ND ND ND
Aroclor-1242 ND ND ND ND ND ND
Aroclor-1248 ND ND ND ND ND ND
Aroclor-1254 ND ND ND ND ND ND
Aroclor-1260 ND ND o5 ND ND ND
Aroclor-1262 ND ND ND ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed
T.0. 04-04343K-01
Contract No. 530495

APEX Environmental Recovery, Inc. Page 9




TABLE 5
ANALYTICAL SUMMARY FOR SOIL
ORGANOCHLORINE PESTICIDES AND PCRB'S
San Franeisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B36C2-3 B36C2-6
ANALYTE
{pph) 12/31/93 12/31/93
Alpha-BHC ND ND
Gamma-BHC (Lindane) ND ND
Beta-BHC ND ND
Heptachlor ND ND
Delta-BHC ND ND
Aldrin ND ND
Heptachlor Epoxide ND ND
Endosulfan I ND ND
4,4'-DDE ND ND
Dieldrin ND ND
Endrin ND ND
4,4'-DDD ND ND
Endosulfan II ND ND
4,4'-DDT ND ND
Endrin Aldehyde ND ND
Endosulfan Sulfate ND ND
Methoxychlor ND ND
Chlordane ND ND
Toxaphene ND ND
Aroclor-1016 ND ND
Aroclor-1221 ND ND
Aroclor-1232 ND ND
Aroclor-1242 ND ND
Aroclor-1248 ND ND
Aroclor-1254 ND ND
Aroclor-1260 ND ND
Aroclor-1262 ND ND

NOTE: ND=Not Detected, NA=Not Analyzed

APEX Environmental Recovery, Inc. Page 10
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TABLE 6
ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Oakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal TTLC| 10 X
24/25 50N | 24/2550S | 26/2750N | 32/3350N | 3050N B24C10 | B24C1-3 | B24C2-0 | B25C1-0
(ppm) 12/30/93 12/30/93 12/30/93 12/29/93 12/30/93 12/30/93 | 12/30/93 12/30/93 | 12/30/93
Antimony 500 | 150 NA NA NA 35 30 73 42 34 34
Arsenic 500 | 50 5.1 3.6 6.2 ND ND ND 4.1 3.8 2.4
Barium 10000 | 1000 NA NA NA 141 198 11 122 78 182
Beryllium 75 | 15 NA NA NA ND ND ND ND ND ND
Cadmium 100 | 10 1.9 1.7 2.1 3.9 1.4 ND 0.92 0.87 0.84
Chromium (Total) | 2500 | 560% 34 18 22 3 32 13 15 19 12
Cobalt 8000 { 800 NA NA NA 5.7 4.3 2.5 8.4 4.6 11
Copper 2500 | 250 NA NA NA 87 L4l 7.5 26 35 33
Lead 1000 [ 50 142 17900\ 353 1710 WW 650 11500 2PW 136 410 82
Mercury 20 2 NA NA NA ND ND ND ND ND ND
Molybdenum 3500 | 3500 NA NA NA 2.6 ND ND 1.2 ND ND
Nickel 2000 | 200 NA NA NA 32 24 5.4 18 15 18
Selenium 100 | 10 NA NA NA ND ND ND ND ND ND
Silver s00 | 50 NA NA NA ND ND ND ND ND ND
Thallium 700 | 70 NA NA NA ND ND ND ND ND ND
Vanadium 2400 | 240 NA NA NA 18 16 3.6 24 15 24
Zinc 5000 | 2500 131 222 232 468 160 45 34 120 33

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed
* Ten times the STLC for total Chromium is 5600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

Page 1
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TQLE 6

ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
Metal TILC| 10X
B25C1-7 B25C2-3 B26C1-0 B26C1-3 B26C2-0 B27C1-0 B27C1-5 B27C2-3 B28C2-0
(ppm) 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/31/93

Antimony 500 150 17 33 24 47 47 NA NA NA NA
Arsenic 500 50 ND ND ND 33 2.9 2.2 4.3 2.3 ND
Barium 10000 | 1000 48 178 80 138 124 NA NA NA NA
Beryllium 75 1.5 ND ND ND ND ND NA NA NA NA
Cadmium 100 10 ND 1.1 1.2 1.2 1.4 2.6 0.52 1.2 0.55
Chromium (Total) | 2500 | 560% 3.9 14 18 28 18 49 9.9 4.2 6.5
Cobalt 8000 800 3.8 10 5.6 1 11 NA NA NA NA
Copper 2500 | 250 9.8 27 37 30 38 NA NA NA NA
Lead 1000 50 1 31 930 124 89 299 17 372 923
Mercury 20 2 ND ND ND ND ND NA NA NA NA
Molybdenum 3500 | 3500 ND ND ND ND ND NA NA NA NA
Nickel 2000 | 200 7.1 18 21 25 19 NA NA NA NA
Selenium 100 10 ND ND ND ND ND NA NA NA NA
Silver 500 50 ND ND ND ND ND NA NA NA NA
Thallium 700 70 ND ND ND ND ND NA NA NA NA
Vanadium 2400 240 11 25 15 33 28 NA NA NA NA
Zinc 5000 | 2500 11 28 92 66 32 339 16 91 43

NOTE: ND = Not Detected

* Ten times the STLC for total Chromium is 5600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

NA=Not Analyzed

APEX Environmental Recovery, Inc.

Page 2
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TABLE 6
ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Oakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal TTLC| 10X
B28C2-2 B29C1-0 B29C1-3 B29C1-16 B29C2-0 B29C2-3 B30C1-0 B30CI1-3 B30C2-0
{(ppm) 12/31/93 12/30/93 12/30/93 12/30/93 12/30/93 12/30/93 12/29/93 12/29/93 12/30/93
Antimony 500 150 NA NA NA NA NA NA NA NA NA
Arsenic 500 50 ND 4.4 ND NB 2.6 ND ND 2.2 ND
Barium 10000 | 1000 NA NA NA NA NA NA NA NA NA
Beryllium 75 1.5 NA NA NA NA NA NA NA NA NA
Cadmium 100 10 0.65 1.9 ND ND 1.6 ND 1 ND 3.3
Chromium (Total) | 2500 | 560* 11 19 15 8 23 12 18 12 26
Cobalt 8000 800 NA NA NA NA NA NA NA NA NA
Copper 2500 | 250 NA NA NA NA NA NA NA NA NA J
Lead 1000 | 50 882 26 6.8 16 25 6.9 48 11 4520 = Wi
Mercury 20 2 NA NA NA NA NA NA NA NA NA
Molybdenum 3500 | 3500 NA NA NA NA NA NA NA NA NA
Nickel 2000 | 200 NA NA NA NA NA NA NA NA NA
Selenium 100 10 NA NA NA NA NA NA NA NA NA
Silver 500 50 NA NA NA NA NA NA NA NA NA
Thallium 700 70 NA NA NA NA NA NA NA NA NA
Vanadium 2400 240 NA NA NA NA NA NA NA NA NA
Zinc 5000 | 2500 39 85 10 6 43 8.8 276 9.2 290
NOTE: ND = Not Detected NA=Not Analyzed

* Ten times the STLC for total Chromium is 5600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

T.0. 04-04343K-01
Contract No. 53U495
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TABLE ¢
ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Oakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal TTLC} 10X
B30C2-3 B31C1-0 B31Ci1-3 B3iC1-9 B31C1-15 B31C2-0 B31C2-3 B31Ci-0 B32Ci-3
{ppm) 12/30/93 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93 12/29/93
Antimony 500 150 NA NA NA NA NA NA NA NA NA
Arsenic 500 50 ND 3.5 4.1 3.2 2.7 ND 3.2 3.8 ND
Barium 10000 | 1000 NA NA NA NA NA NA NA NA NA
Beryllium 75 7.5 NA NA NA NA NA NA NA NA NA
Cadmium 100 10 ND 1.1 0.59 ND ND 1.3 ND 1.4 ND
Chromium (Total) | 2500 | 560% 12 6.2 20 20 17 11 12 30 17
Cobalt 8000 800 NA NA NA NA NA NA NA NA NA
Copper 2500 | 250 NA NA NA NA NA NA NA NA NA
Lead 1000 50 8.1 73 9.8 9.3 6.7 168 5.9 31 7.6
Mercury 20 2 NA NA NA NA NA NA NA NA NA
Molybdenum 3500 { 3500 NA NA NA NA NA NA NA NA NA
Nickel 2000 | 200 NA NA NA NA NA NA NA NA NA
Selenium 100 10 NA NA NA NA NA NA NA NA NA
Silver 500 50 NA NA NA NA NA NA NA NA NA
Thallium 700 70 NA NA NA NA NA NA NA NA NA
Vanadium 2400 | 240 NA NA NA NA NA NA NA NA NA
Zinc 5000 | 2500 8.6 46 15 11 10 84 9.5 33 12

NOTE: ND = Not Detected
* Ten times the STLC for total Chromium is 5600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

NA=Not Analyzed

APEX Environmental Recovery, Inc.

Page 4
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TABLE 6
ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Qakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal TTLC{ 10X
B32C2-0 B32C2-3 B33C1-0 B33Ci-3 B33C2-0 B33C2-3 B36C1-0 B36C1-3 B36C2-0
{ppm) 12/31/93 12/31/93 12/29/93 12/29/93 12/31/93 12/31/93 12/29/93 12/29/93 12/31/93
Antimony 500 150 NA NA NA NA NA NA NA NA NA
Arsenic 500 50 2.9 ND 6.5 2.4 2.5 ND ND 2.5 2.3
Barium 10000 | 1000 NA NA NA NA NA NA NA NA NA
Beryllium 75 7.5 NA NA NA NA NA NA NA NA NA
Cadmium 100 10 0.56 0.52 1.4 ND L1 ND 1 ND ND
Chromium (Total) | 2500 | 560* I5 12 17 18 11 15 25 17 15
Cobalt 8000 800 NA NA NA NA NA NA NA NA NA
Copper 2500 250 NA NA NA NA NA NA NA NA NA
Lead 1600 50 11 11 347 6.2 249 85 4510 :HW 10 5.1
Mercury 20 2 NA NA NA NA NA NA NA NA NA
Molybdenum 3500 | 3500 NA NA NA NA NA NA NA NA NA
Nickel 2000 200 NA NA NA NA NA NA NA NA NA
Seleninm 100 10 NA NA NA NA NA NA NA NA NA
Silver 500 50 NA NA NA NA NA NA NA NA NA
Thallium 700 70 NA NA NA NA NA NA NA NA NA
Vanadiuvm 2400 240 NA NA NA NA NA NA NA NA NA
Zinc 3600 | 2500 11 5.1 48 11 114 12 191 12 11

NOTE: ND = Not Detected

NA=Not Analyzed
* Ten times the STLC for fotal Chromium is 5600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

APEX Environmental Recovery, Inc.

Page 5

T.C. 04-04343K-01
Contract No. 53U495



TABLE 6
ANALYTICAL SUMMARY FOR SOIL
TITLE 22 METALS
San Francisco - Qakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal TTLC}| 16X
B36C2-3 B32C1-0
(ppm) 12/31/93 | 12/29/93

Antimony 500 150 NA NA
Arsenic 500 50 ND 3.8
Barium 10000 | 1000 NA NA
Beryllium 75 7.5 NA NA
Cadmium 100 10 ND 1.4
Chromium (Total) | 2500 | 560% 16 30

Cobalt 8000 800 NA NA
Copper 2500 | 250 NA NA
Lead 1000 50 59 32

Mercury 20 2 NA NA
Molybdenum 3500 | 3500 NA NA
Nickel 2000 200 NA NA
Selenium 100 10 NA NA
Silver 500 50 NA NA
Thallium 700 70 NA NA
Vanadium 2400 t 240 NA NA
Zinc 5000 | 2500 11 33

NOTE: ND = Not Detected
* Ten times the STLC for total Chromium is S600 ppm which is greater than the TTLC. The actual STLC value is presented as a guideline.

NA=Not Analyzed

APEX Environmental Recovery, Inc.

Page 6

T.O. 04-04343K-01
Contract No. 53U495




TABLE 7
ANALYTICAL SUMMARY FOR SOIL
WET TEST FOR METALS
San Francisco - Qakland Bay Bridge
East Bay Spans

EPA Detection

Sample No. Sample Analyte Analytical | Concentration Limit

Date Method {ppm)
B24C1-0 12/30/93 Lead 7420 69 1.2
B24C1-3 12/30/93 Lead 7420 8 0.12
B24C2-0 12/30/93 Lead 7420 @ 0.12
B25C1-0 12/30/93 Lead 7420 0.12
B26C1-0 12/30/93 Lead 7420 18 0.48
B26C1-3 12/30/93 Lead 7420 3.2 0.12
B26C2-0 12/30/93 Lead 7420 2.9 0.12
B27C1-0 12/30/93 Chromium 7420 0.29 0.1
B27C1-0 12/30/93 Lead 7420 8 0.12
B27C2-3 12/30/93 Lead 7420 6 0.12
B28C2-0 12/31/93 Lead 7420 96 1.2
B28C2-2 12/31/93 Lead 7420 87 1.2
B30C2-0 12/30/93 Tead 7420 80 1.2
B31C1-0 12/29/93 Iead 7420 5.4 0.12
B31C2-0 12/29/93 Lead 7420 ND 0.12
B33C1-0 12/29/93 Lead 7420 7.6 0.12
B33C2-0 12/31/93 Tead 7420 94 1.2
B33C2-3 12/31/93 Lead 7420 69 1
B36C1-0 12/29/93 Lead 7420 249 4.8
24/25-50N-0 12/30/93 Lead 7420 3.1 0.12
24/25-508-0 12/30/93 Tead 7420 100 1.2
26/27-50N-0 12/30/93 Lead 7420 6.4 0.12
3050N-0 12/29/93 Lead 7420 26 0.48
32/3350-N-0 12/29/93 Lead 7420 39 1.2

70 pp Eh ""3

T.0. 04-04343K-01
Contract No, 538515
APEX Environmental Recovery, Inc. Page 1



TABLE 8
ANALYTICAL SUMMARY FOR GROUNDWATER
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
San Francisco - Oakland Bay Bridge

East Bay Spans
Sample No. Sample 418.1
Date (ppm)
B24C1W 12//30/93 0.2
B25C1W 12/30/93 0.14
B27C2W 12/30/93 ND

Note: ND= Not Detected
NA = Not Analyzed

T.0. 04-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 1



TABLE Y

ANALYTICAL SUMMARY FOR GROUNDWATER

VOLATILE ORGANICS
San Francisco - Oakland Bay Bridge
East Bay Spans
8240 Sample Number and Sample Date
ANALYTE B24C1-W B25C1-W B27C2-W B32CI-W
12/30/93 12/30/93 12/30/93 12/29/93
(ppm}
Acetone
Acrolein
Acrylonitrile
Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide

Carbon Tetrachloride
Cholorobenzene
Chlorocthane
2-Chloroethyl viny! ether
Chloroform
Chloromethane
1,2-Dichlorabenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dibromochloromethane
I,1-Dichlorocthane
1,2-Dichiorocthane
1,1-Dichloroethene
¢is-1,2-Dichloroethenc
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichleropropene
Ethylbenzene
2-Hexanone

Methylene chloride
4-Methyl-2-pentanone(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Teirachlorocthene
Toluene
1,1,1-Trichioroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate

Vinyl Chloride

Kylene (total)

5888888335335 85858588833356535558¢553535%4335%3
5885555585 5588585858886585535535885553833358885%33

5885538858558868888855533855885535358555%%533¢8

§6886558856535888535555883555855%38¢585388¢8¢884843

Notes: ND = Not Detected, NA = Not Analyzed

APEX Environmental Recovery, Inc.

Page 1

T.O. 04-04343K-01
Contract No. 531495




TABLE 10
ANALYTICAL SUMMARY FOR GROUNDWATER.
SEMIVOLATILE ORGANICS
San Frandisco - Oakland Bay Bridge
East Bay Spans
270 |Sample Number and Sample Date ¥ 8270 Sample Nomber and Sample Date
ANALYTE BUCI-W B5CLW BYIC2W ANALYTE BACL-W B25CIW BLIC2W
(ppm) 12730/93 12/30093 12/30/93 {ppm) 12/30/93 12730093 12630093

N-Nitrosodimethylamine Na NA NA - 13-Nitroaniline ND ND ND
Phenol ND ND ND I Accaaphthenc ND ND ND
Bis(-2-Chiorocthyl) Bther ND ND ND #42,4-Dinitropheanol ND ND ND
2-Chlorophenol ND ND ND - {Dibenzofuran ND ND ND
1,3-Dichlorobenzenc ND ND ND }4-Nitrophenol ND ND ND
1,4-Dichlorobenzene ND ND ND -12,4-Dinitrotoluene ND ND ND
Benzyl Alcohiol ND D WD - AFluorene ND ND i)
1,2-Dichlorobenzens ND ND ND | Dicthylphthalate ND ND ND
[ 2-Methylphenol ND ND ND 2 |4-Chlorophenyl-Pheayl Ether ND ND ND
Bis(2-Chloroisopropyl) Ether ND ND ND 7 |4-Nitroaniline ND ND ND
N-Nitroso-Di-n-propylamine ND ND ND :4,6-Dinitro-2-Methylphenol ND ND ND
4-Methylphenol ND ND ND 4 IN-Nitrosodiphenylamine ND ND ND
Hexachlorosthane ND ND ND » 4-Bromopheayl-Pheny] Ether ND ND ND
Nitrobenzene ND ND ND i|Hexachlorobeazene ND ND ND
Isophorone ND ND ND +{Pentachlorophenol ND ND ND
2-Nitrophenol ND ND ND | Phenanthrene ND ND ND
2,4-Dimethylphenol ND ND ND | Anthracene ND ND ND
Bis(-2-Chlorocthoxy) Methanc ND ND ND Di-n-Butylphthalate ND ND ND
2,4-Dichlorophenol ND ND ND | Fluoranthene ND ND ND
Benzoic Acid ND ND ND Benzidine NA NA NA
1,2,4-Trichiorobenzene ND ND ND Pyrene ND ND ND
Naphthalene ND ND ND Butyibenzyiphthalate ND ND ND
4-Chloroaniline ND ND ND -:{Benzofa) Anthracene ND ND ND
Hexachlorobutadiene ND ND ND :*|3,3"-Dicharobeazidine ND ND ND
4-Chloro-3-Methylphenol ND ND ND Chrysenc ND ND ND
2-Mcthynapthalene ND ND ND Bis(2-Ethyhexy) Phthalatc ND ND ND
Hexachlorocyclopentadicne ND ND ND £ IDi-n-Octyl Phthalate ND ND ND
2,4,6-Trichlorophenol ND ND ND " |Benzo(b) Fluoranthene ND ND ND
2,4,5-Trichlorophenol ND ND ND :1Benzo(k) Fluoranthenc ND ND ND
2-Chloronapththalene ND ND ND :{Benzofs) Pysene ND ND ND
2-Nitroaniline ND ND ND Indeno(1,2,3-cd) Pyrenc ND ND ND
Dimethylphalate ND ND ND ‘| Dibeazo(a,h) Anthracene ND ND ND
Acentaphthylens ND ND ND - Benzolg,h, i) Pecylene ND ND ND
2,6-Dinitrotolucne ND ND ND

NOTE: ND = Not Detected

APEX Environmental Recovery, Inc.

NA=Not Analyzed

Page 1

T.0. 04-04343K-01
Contract No, 530495




TABLE 11

ANALYTICAL SUMMARY FOR GROUNDWATER
ORGANOCHLORINE PESTICIDES AND PCB'S

San Francisco - Oakland Bay Bridge

East Bay Spans
Sample Number and Sample Date
8080 B24C1-W B25C1-W B27C2-W
ANALYTE .

(ppb) 12/30/93 12/30/93 12/30/93
Alpha-BHC ND ND . ND
Gamma-BHC (Lindane) ND ND ND
Beta-BHC . ND ND ND i
Heptachlor ND ND ND
Delta-BHC ND ND ND
Aldrin - ND ND ND
Heptachlor Epoxide ND ND ND
Endosulfan I ND ND ND -
4,4'-DDE ND ND ND
Dieldrin ~ ND ND ND
Endrin ND ND ND
4,4'-DDD ND ND ND
Endosulfan II ND ND ND
4,4'-DDT ND ND ND
Endrin Aldehyde *~ ND ND ND
Endosulfan Sulfate ND ND ND
Methoxychlor ND ND ND
Chlordane ND ND ND
Toxaphene ND’ ND ND -
Aroclor-1016 ND ND ND
Aroclor-1221 ND ND ND
Aroclor-1232 ND - ND ND
Aroclor-1242 ND ND ND
Aroclor-1248 ND ND ND
Aroclor-1254 ND ND ND
Aroclor-1260 ND ND ND
Aroclor-1262 - ND ND ND
NOTE: ND=Not Detected, NA=Not Analyzed

- T.0. 04-04343K-01
Contract No. 531495
Page 1

APEX Environmer_ntal Recovery, Inc.



TABLE 12

ANALYTICAL SUMMARY FOR GROUNDWATER
TITLE 22 METALS
San Francisco - Qakland Bay Bridge
East Bay Spans
Sample Number and Sample Date
Metal B24C1W B25CIW B27C2W
(ppm) 12/30/93 12/30/93 12/30/93
Antimony 0.75 0.35 0.57
Arsenic 0.001 ND ND
Barium ND ND ND
Beryllium ND ND ND
Cadmium 0.08 0.08 0.06
Chromium (Total) 0.2 0.21 0.17
Cobalt 0.59 0.57 0.39
Copper 0.08 0.07 0.05
Lead 0.27 0.21 0.11
Mercury ND ND ND
Molybdenum 0.22 0.17 ND
Nickel 0.61 0.59 0.36
Selenium 0.002 ND ND
Silver 0.08 0.07 0.05
Thallium 0.76 0.74 0.54
Vanadium ND ND ND
Zinc ND ND ND

NOTE: ND = Not NA=Not Analyzed

T.O. 4-04343K-01
Contract No. 53U495

APEX Environmental Recovery, Inc. Page 1



TABLE 13
COMPARISON OF REMEDIAL OPTIONS FOR SOIL()
OPTION EFFECTIVENESS | LONG TERM | ESTIMATED COST | COMMENTS
LIABILITY
Excavation and | Very effective in Yes $2,572,000.00 This option can be rapidly implemented. It is also the
Disposal removing both only option that successfully handles the metals
hydrocarbons and contamination.
metals.
Thermal Very effective on No $172,000.00 This method would allow returning the soil to the site to
Desorption hydrocarbons. Not be used as backfill. However it is not effective for
effective on metals metals.
Insitu Unknown No Unknown The effects of shallow brackish groundwater on insitu
Bioremediation bioremediation have not been sufficiently studied.
Extensive pilot testing would be required. In addition,
remediation would have to be completed prior to starting
construction activities,
Exsitu Very effective on No $2,230,000.00 to Exsitu bioremediation can successfully breakdown
Bioremediation | hydrocarbons. $3,090,000.00 hydrocarbons in soil. In some cases, limited biochemical
Limited depending on results | fixation of metals has been documented. This option
effectiveness on of pilot study would require extensive pilot testing and a fairly large
metals. area to perform the treatment. ’
Notes: (1) This table is based on data collected during this investigation and on information provided by Caltrans. Costs are given as estimates for the

purpose of comparison ontly, A volume of 17,142.3 tons was used for these estimates.

TO No. 04-04343K-01
Contract No. 530495
Oakland Bay Bridge
East Bay Spans
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TABLE 14
COMPARISON OF REMEDIAL OPTIONS FOR GROUNDWATER REMOVED DURING DEWATERING(
OPTION EFFECTIVENESS LONG TERM COST COMMENTS
LIABILITY
Stabilization Very effective on both Yes $2.50 per This option can be rapidly implemented. It is also the
and Disposal hydrocarbons and gallon only option that successfully handles the metals
metals contamination. .
Carbon Very effective on No $0.25 per This method might allow discharge of the water to the
absorption hydrocarbons. Not gallon sewer system or the bay under a NPDES permit. Metals
effective on metals concentrations would have to fit RWQCB parameters
Air stripping Very effective on No Dependenton { The wvolatile component of the groundwater
volatile organics, less volume. contamination does not appear to justify this method.
effective on semi- Treatment unit | In addition, treatment of the resulting effluent air stream
volatile hydrocarbons. cost of would be required. Metals concentrations would have to
Not effective on metals approximately | fit RWQCB parameters
$100,000
Notes:

(1) This table is based on data collected during this investigation and on information provided by Caltrans. Costs are given as estimates for the

purpose of comparison only. The volume of water to be treated or disposed was not available at the time this table was assembles.

T.O No. 04-4343K-01
Contract No. 53U495
Qazkland Bay Bridge
East Bay Spans
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SMARTER SOLUTIONS FOR A CLEANER TOMORROW

APPENDIX A:
- Field Procedures

A.1 Drilling Procedures

A truck-mounted drilling rig equipped with 6.00 inch outside drameter contmuous flight
hollow-stem augers was used to complete the s011 bonngs

PP

Soil samples were obtained at 1 foot below ground surface (bgs) and in 3-feet intervals

.thereafter until the termination of the borings. An additional sample at the bottom of each

boring was also collected.

The borings were logged and sampled by‘ an APEX geologist worldné under the direct
supervision of a California State Registered Civil Engineer. The field geologists used the
Unified Soil Classification System to log the samples.

To avoid cross-contamination of soil samples, all samplers were cleaned with decontaminant

solution, rinsed with clean water, rinsed a third time in de 1omzed water, and allowed to air
dry before obtaining each sample.

All augers were steam cleaned prior to use. Decontamination water and soil cuttings were
collected and sealed in 55 gallon drums which were labeled with the boring number and date
of collection, The boreholes were backfilled with bentonite chips.

A.2 Soil Sampling . .

Soil samples were collected starting at the surface, and then depending on the depth of the
boring at approximately 3 foot intervals to the termination of the boring, The hollow-stem

-auger drilling utilized a modified California split-barrel lined with three six-inch by two-inch
diameter stainless steel sample retainers to obtain soil samples. At each sample depth, the .

sampler was advanced 18 inches driven by a 140 pound hammer with a 30 inch free fall. The

hand auger was loaded with one sample retainer to collect soil samples from the hand augured o

borings. _ ,' , AN i, «; i

The number of blows required to advance the auger was recorded for the evaluatron of sorl
densrty and consistency. When three sleeves were used, the upper. two stamless steel sarnple
retainers. were retained to describe soil lithology utilizing the. Umﬁed Sorl Class1ﬁcat10n
System (USCS) and to conduct field screening with an Orgamc Vapor Analyzer (OVA) The
lower sample retamer was submitted for chemrcal analyses. Upon recovery, the ends of the

xi-v{
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- | lower sainple tube was covered w1th Teﬂon ; -
~ . labeled, logged on a Cham-of-Custody record, and placed in cold storage unul dehvered to the

laboratory for analyses, The Cham-of-Custody documentat:lon accompamed the samples to the
Iaboratory ' . y ST .

AJ3 '_ Groundwate'r Sarnpling

Groundwater samples were collected when free ﬂowmg groundwater was encountered w1th1n o
the boreholes during drilling of the soil borings. Samples were collected using disposable .
Teflon bailer lowered into the open bore hole. The groundwater sample was then decanted
from the bailer into appropriate sample containers. Each sample was labeled, logged on a
Chain-of-Custody record, and placed in cold storage until delivered to the laboratory for

analyses. The Chain-of-Custody documentation accompanied the samples to the Jaboratory.
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SMARTER SOLUTIONS FOR A CLEANER TOMORRGW
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. BORING NO. B27CZ2 SHEET _1_OF _1
L - ‘

@ - |3|.|.|u|FELD ENGNEER N MURTHA _ DATE BEGAN 12/30/93
Z| & |2|&|s|E |EoTED BY N. MURTHA _ GROUND SURFACE ___ SOIL
< O Z |3 | & | S | CHECKED BY _G. KIRKPATRICK
= < = | < o
a m m|lwn|D|a
LJ
[a)

DESCRIPTION
- 0
3 Medium brown, somewhat moist, SILT and Gravel with brick and
4 ml/ Asphalt debris. FID=0

-1 11 am

- 3 - g Groundwater encountered ot 3 feet.

17 mi/ Medium brown, wet, SILT and Gravel with brick and Asphalt debris

L - 15 gm FID=0

50 |-
)
- 5 — D_.
I
L. 4 O
@ =
1 E=
= 6 ‘ Light gray, wet, Silty SAND, minor shells
O 8 sm [{[{{II} FiD=0
- - i‘— 13 Tl -
s
L

- 1

- 10 —

[tH{l Light gray, wet, Silty SAND, minor shells
sm [ F'O=0

|15

TOTAL DEPTH 12.5 FEET.
. NOTES: 6 INCH HOLLOW STEM AUGER
SYIRONMENTAL CUENT CALTRANS T.0.#04-—-04343K0]
-4 PROJECT NO. 153DT

LOCATION OAKLAND BAY BRIDGE
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. BORING NO. B26C1 SHEET 1 OF 1
L =
@ - |3|u||u|FED ENGNEER N MURTHA  DATE BEGAN 12/30/93
2| & |2|z || |ComE sy N. MURTHA __ GROUND SURFACE __ SOL
Q Sl=21uv ]S CHECKED BY _G.KIRKPATRICK
T <t “l < Ll
E m (a8 w o o
J
0
DESCRIPTION
- 0
g 3 | Dark brown, somewhot moist SILT with Sond, Grovel ond trash
— 17 m debris, FID=0
I
-~ ) 10
(I
=
- s
O
}..__
=
- % Dark brown, moist to wet, SILT with Sand, Gravel and trash
50 ml debris. Insufficient sample for FID.
- 3,5 ¥ Groundwater encountered at 3.5 feet.
- Refusal at 4 feet, relocated 5° west, refusal again ot 4 feet
= 5 -
- 8 -
|_ 10
TOTAL DEPTH 4.0 FEET.
" NOTES: 6 INCH HOLLOW STEM AUGER
YIRONMENTAL CLIENT CALTRANS T.0.# 04-04343KO01
PROJECT NO. 153501
v LOCATICN Oakland Bay Bridge




- BORING NO. B25C1 7 SHEET 1 OF 3
L =
. j 8 Wiy | w FIELD ENGINEER N. MURTHA DATE BEGAN 12/30/93
z T | 2|a || g |EDITED BY N. MURTHA __ GROUND SURFACE SOIL
O E| =S| ¢ | Q| CHECKED BY_G.KIRKPATRICK
T << - | <t A <
E m m|ln ol a
LJ
)
0 DESCRIPTION
11 Dark to medium brown SILT with Sand, Grave! ond trash debris
FiD=0
12 ml
- - 18
- 3 No recovery ot 3 feet.
- 3.5 S:-Z 4 Groundwater encountered at 3.5 feet.
13 ml
- 4 = (N 1
Q.
I
| 5 - O
b
=
=
- 4 O
!_
=
L
| m
- 8 Auger refusal at 8 feet.
Dork to medium brown SILT with Sand, Gravel and trash debris, wet
24 m FID=0
50
|10
TOTAL DEPTH 9.0 FEET.
. NOTES: 6 INCH HOLLOW STEM AUGER
4YIRONMENTAL CLIENT CALTRANS T.0.# 04-04343K01
PROJECT NO. 1530T
v LOCATION Oakland Bay Bridge




. _ BORING NO. B27C1 SHEET 1 OF 1
L
w z
- ot § W | ;| w | FIELD ENGINEER _N. MURTHA DATE BEGAN 12/30/93
= ¢ | =|&Z|c|E |EDITED BY N. MURTHA __ GROUND SURFACE SOIL
L O B2 | vi| O |CHECKED BY _G.KIRKPATRICK
= < oot . [n'e
a (a8} m|wv D a
GJ
(]
0 DESCRIPTION
12 Dark ‘bfown. somewhat moist, SILT with Sand, Clay, ond trash debris,
17 mil Insufficient recovery for FID
- N 20
Q.
I
L ] O
L)
b
B O Trash debris in cuttings, sample depth changed to 5 feet
|._.
=
Lid
- (&8
- 5 - ¥ Groundwater encountered ot 5 feet,
14 Dark brown, wet, SILT with Sand, Clay, and trosh debris
19 ml FID=0
L 29
- 8 -
18
292 mi Dark brown, wet, SILT with Sand, Clay, ond trosh debris
27 FID=0
Refusal ot 8 feet, relocated 4' North, refusal ot 9.5 feet
10
TOTAL DEPTH 9.5 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER
ONMENTAL CLIENT CALTRANS T.0.# 04-04343K01
PROJECT NO. 15307
9 LOCATION Oakland Bay Bridge




. BORING NO. B29C1 SHEET _1 OF _1
L =
i :_“j B w v | W FIELD ENGINEER _N. MURTHA DATE BEGAN 12/30/93
% C | 2|& |G| T |EDTeD BY N. MURTHA _ GROUND SURFACE _ CONCRETE
. ) Z1=| ¢ | © | CHECKED BY _G.KIRKPATRICK
=l & [@|6| 5| &
0
o
DESCRIPTION
- 0 50 ASPHALTIC CONCRETE
-1 JHlili Poor recovery
L g t Yellow brown, slightly moist, Silty SAND with Grovel
L 4 I
O 4 J{HH# Light gray, slightly moist, Silty SAND
p sm FID=0
] Wy 3 HIHTE
| E
Z
1 O
}_..
=
-9 W
]
N 11} Groundwater encountered at 9.5 feet.
'... Vs 2 sm {1 No recovery at 9 feet.
L 10 — i Light gray, wet, Silty SAND, from cuttings
_15_.
] 2 sm Light gray, slightly moist, Silty SAND with minor shells
4 {lli} Fio=
I 5 FID=0
- 20

TOTAL DEPTH 17.5 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER

NMENTAL CLIENT CALTRANS T.0.# 04-04343K0t1

VER'
PROJECT NO. 153DT
v LOCATION Oakland Bay Bridqge

Q




. BORING NO. B26CZ2 SHEET _1 OF 1
LIJ "—-
o z
t - 31 w i | i { FIELD ENGINEER _N. MURTHA DATE BEGAN 12/30/93
E L | ©1& | G| 2| EDTED BY N. MURTHA  GROUND SURFACE SOIL
3] Z | = | | O CHECKED BY _G.KIRKPATRICK
I < “ | < .| @
f—
o m o {>ota
]
o
0 DESCRIPTION
5 Medium brown, somewhat moist, SILT aond Gravel
4 ml/ FID=0
] 4 gm
U
B
I
)
- 3 g Groundwater encountered at 3 feet,
Ll
3
= 2 No recovery ot 3 feet.
] Z 2
O
i__
wA S
Ll
-5 4 M
g Refusal at 8 feet due to heaving Saonds and Gravel
|10
TOTAL DEPTH 8.0 FEET,
NOTES: 6 INCH HOLLOW STEM AUGER

CLIENT CALTRANS T.0.# 04-04343K01

PROJECT NO. 153DT
LOCATION Oakland Bay Bridge




. BORING NO. B25CZ2 SHEET 1 OF 1
L =
Q j 8 W | W FIELD ENGINEER _N. MURTHA DATE BEGAN 12/30/93
Z E 121a |G| g |EDITED BY N. MURTHA _ GROUND SURFACE SOIL
3 Z| = 1| 4 | © | CHECKED BY _G.KIRKPATRICK
T < ?_, <C |
= w | Do
o m (aa]
a
DESCRIPTION
~ 0
6 Medium brown, somewhat moist, SILT with Gravel
10 sm i FiD=0
L g 4 11
2.5
=~ 3 - g Groundwater encountered at 3 feet.
6 Medium brown, wet, SILT with Asphalt debris
6 sm {{[I{] Fib=0
P RS 10
(1
® S
1)
- 5 s ]_L]
=
=
| O
i__..
=
Lot
m
Refusal at B feet
[ 8 -
|10
TOTAL DEPTH 8.0 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER
@
CLIENT CALTRANS T.0.# 04-04343KO01

PROJECT NO. 1530T

LOCATION QOakland Bay Bridqe




. BORING NO. B30CZ2 SHEET _1_OF _1
1) =
‘ j 3| w vl FIELD ENGINEER _N. MURTHA DATE BEGAN 12/30/93
2 ¢ |2 & | ¢ | & | EDITED BY N. MURTHA _ GROUND SURFACE SOIL
Q S| =1 v | © | CHECKED BY _G.KIRKPATRICK
T < | < . (1’
*0__ o M| - a
Ll
(]
DESCRIPTION
- O
12
L 4 A 9 sm Light to medium gray, slightly moist, Silty SAND
10 FID=0
I N
Q.
S . . . . . .
'S 3 Light to medium gray, slightly moist, Silty SAND
3 sm FID=0
S B y
=
prd
|1 O
}.._
P
- 1 L
a .
. 8 — Refusal ot 8 feet, relocated 4° N and continued
.- Y ) | Groundwoter encountered at 9 feet.
2 sm {|[[|{] No recovery at 9 feet.
_.10_- 3 |
_.15~
- 36 WY Light gray, wet, Silty SAND
25 sm N Fibmo” ’
- 25
- 20
TOTAL DEPTH 17.5 FEET,
NOTES: 6 INCH HOLLOW STEM AUGER

N VIRONMEN.‘_TAI.

CLIENT CALTRANS T.0.# 04--04343KO1

PROJECT NO. 153PT

LOCATION Ookland Bay Bridge




a BORING NO. B24C2 SHEET _1_OF _1
Lt =
W - [ 3|u || w |FED ENGNEER_N. MURTHA _ DATE BEGAN 12/30/93
z i ClE |G = | EDITED BY N. MURTHA GROUND SURFACE SOIL
S | EI3 | & | © | CHECKED BY _G. KIRKPATRICK
I <C o< . o2
.y M ®|wv ||
(]
O
DESCRIPTION
- 0
8 mi/ Dark brown, somewhat moist grading to wet, SILT and Gravel with
15 Sand, FID=0
—- 1 - 8 gm
1.5 g Groundwater encountered ot 1.5 feet.
- 3 - No recovery at 3 feet.
4 Dark brown, wet, SILT and Gravel with Sond
- 2 gm
Y
T
L. 4 O
o
4 k=
= 12 ml/ Dark brown, wet, SILT and Gravel with Sand
O 11 gm FID=0
- T I— 6
prd
L
- 1 D
= 10 -
17 ml/ Dark brown, wet, SILT and Gravel with Sand
9 gm FID=0
-] 4
15
TOTAL DEPTH 12.5 FEET.
I NOTES: 6 INCH HOLLOW STEM AUGER

HVIRONMENTAL

CLIENT CALTRANS T.0.# 04-04343KO01

PROJECT NO. 153DT
LOCATION Oakland Bay Bridge




DEPTH INiET

o

15

20

BORING NO. B31C2 SHEET _1_OF 1
i....
=
= 3 | w | | w | FIELD ENGINEER _N. MURTHA DATE BEGAN 12/29/93
& |S2|& | S| & |EDITED BY N. MURTHA  GROUND SURFACE ___ SOl
O Z1= | 5| © | CHECKED BY _G.KIRKPATRICK
< 1< . (1o
m m|Wn o | a
DESCRIPTION
13 Light gray to yellow gray, slightly moist, Siity SAND with Gravel
12 sm |{ 1 FiD=0
13 YK
U
QO
) 3 Light gray to yellow gray, slightly moist, Silty SAND with Gravel
4 sm FID=0
Ll 5
=
=
O
1 =
Z
-~ J
(A
- 3___2 Groundwoter encountered at 9 feet.
2 J |
. 4 sm No recovery at 9 feet.
4 Light gray to yellow gray, wet, Silty SAND, from cuttings
N 27 H|I| Light gray to yeliow gray, wet, Silty SAND with Gravel
30 sm [{[[{{|| FID=10
. 38
TOTAL DEPTH 16.5 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER

CLIENT CALTRANS T.0.# 04-04343K01

PROJECT NO. 153DT

LOCATION Qokland Bay Bridge




_ BORING NO. B31C1 SHEET 1 OF 1
wl —
=
@ - |3 ||y |FED ENGNEER N MURTHA _ DATE BEGAN 12/29/93
z| % |[S|a|¢|E |EDIEDBY N. MURTHA _ GROUND SURFACE ___ SOIL
- O ZE|1=| &G | © | CHECKED BY _G.KIRKPATRICK
— < 1 < . n
o m miwn D) Q
Ll
(]
DESCRIPTION
- 0 5 Light gray, slightly moist, Silty SAND with Gravel
L - 6 sm FID=0
7p) 7
L 1 Q
T |, it
-1 © 6 sm I Light gray, slightly moist, Silty SAND
L 4w 8 FID=0
—
. 5 =
O
T N
P
Lo
- O
.- g Groundwoter encountered at 9 feet.
L 10 4 om I Light groy, wet, Silty SAND with Gravel
7 : FID=0
A 6
_.15_
%g sm L] Light groy, wet, Siity SAND with Gravel, and minor shells
A f{lin] Fb=0
25
- 20
TOTAL DEPTH 16.5 FEET.
. NOTES: 6 INCH HOLLOW STEM AUGER
\gsgg&asznrgrru. CUENT CALTRANS T.O.# 04—043431'(01
=4 PROJECT NO. 15307
9 LOCATION Oakland Bay Bridge




. BORING NO. B32C1 SHEET 1 OF 1
] =
=
b - B | w | | wFED ENGINEER _N. MURTHA DATE BEGAN 12/29/93
z L | 2|& (G| & |EDTED BY N. MURTHA GROUND SURFACE SOIL
- & Z|1 = | ¢ | © | CHECKED BY _G.KIRKPATRICK
< = | < . 474
e m @l | &
L
(]
DESCRIPTION
-0 3 T Light gray, Silty SAND with Gravel ond Asphalt debris
sm FiD=0
5 i
= 9 A1
- 4 W0
o
] (I) 3 HIlI|§ Light gray, somewhat moist, Silty SAND
I 7 sm l{l{[|}] FiD=0
L 4 1
-5 4 &
Z
- 4 O
|___
T =
L
| m
.-— E HIj Groundwoter encountered at 9 feet.
] 2 sm |[[lH|] Light gray, wet, Silty SAND with minor shells
10 7 {1t FID=0
15 8 HI[[I| Light gray, wet, Silty SAND with minor sheils
10 sm | FID=0
- 11 Ihe
....20 5
TOTAL DEPTH 186.5 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER
VIRONMENTAL CLIENT CALTRANS T.0.# 04-04343KO01
Qi PROJECT NO. 153DT

¢ LOCATION Ockland Boy Bridge




_ BORING NO. B33C1 SHEET _1 _OF __1
'—
=
‘ - 3| w gl w FIELD ENGINEER __N. MURTHA DATE BEGAN 12/29/93
z| & 2|z |s|& |EpTeD BY N. MURTHA __ GROUND SURFACE ___SOIL
O Z| = | 4| S |CHECKED BY _G.KIRKPATRICK
L <L 51 < V| @
o m o wn 2 O.
|34}
o
DESCRIPTION
- 0 4 [ITIHf Dark gray brown, slightly moist, Silty SAND with Grovel and Asphoit
4 sm [ill{|} debris, FID=0
~ 1 - 4
" 2 f{[l|] Light gray., somewhat moist, Silty SAND
| 3 sm g Fib=0
R 3 I
- 5 -
e 2
0.
-1 L
@ -
7] 3 Groundwater encountered ot 10 feet.
104 X 4 sm No recovery at 9 feet.
} 5 Dark gray brown, wet, Silty SAND with Graovel and Asphaolt debris,
— tal from cuttings
I
. 4 Z
O
I N
Z.
— — LL.J ”I
m 27 sm W[} Dark gray brown, wet, Silty SAND with Gravel and Asphalt debris
30 W Fio=0
~ 135 30 T
- 20
TOTAL DEPTH 15.5 FEET.
. NOTES: 6 INCH HOLLOW STEM AUGER
SYIRONMENTAL CLIENT CALTRANS T.0.# 04-04343K01
-4 PROJECT NO. 153DT

9 LOCATION Oakland Bay Bridge




. BORING NO. B30C1 SHEET _1_OF _1
M| e
=z
b ;.' alw o | w FIELD ENGINEER _N. MURTHA DATE BEGAN 12/29/93
A L | @& |G| g |EDTED BY N. MURTHA GROUND SURFACE SOIL
- O Z| 3| ¢ | © | CHECKED BY _G.KIRKPATRICK
= << | <€ . [0
. o m|v | D] o
LJ
O
DESCRIPTION
- 0 1 Light yellowish gray, slightly moist, Silty SAND
P 1 sm | FiD=0
- 1 W
0
S - 6 1t Light yellowish gray, slightly moist, Silty SAND
&) 5 sm FID=0
L] 5
-5 =
pr
L 4 O
I___
- ] Z
Lt
| M
Groundwater encountered at 9 feet.
.-— STZ 2 No recovery at 9 feet.
3 sm Light yellowish gray, wet, Silty SAND, from cuttings
- 10 4
....15_
- 16 29 [} No recovery ot 16 feet due to heaving Sands.
16 sm Light yellowish gray, wet, Silty SAND, from cuttings
-] 10
- 20
TOTAL DEPTH 17.5 FEET.
. NOTES: 6 INCH HOLLOW STEM AUGER
yyimonmENTAL CLIENT CALTRANS T.0.# 04-04343K01
PROJECT NO. 15301
¢ LOCATION Oakland Bay Bridge




'_ BORING NO. B29C2 SHEET 1 OF 1
[
=
‘ 3 | 38| w | | w|FIELD ENGINEER_N. MURTHA _ DATE BEGAN 12/30/93
z L [9]& || T |EPITED BY N. MURTHA ___ GROUND SURFACE _ CONCRETE
O Z| = | ¢ | © | CHECKED BY _G.KIRKPATRICK
'_:E s e < . o
oM m | D o
[
L
O
DESCRIPTION
- 0 3R ASPRALTIC CONCREIE
-1 o Light yellowish gray, slightly moist, Silty SAND with Gravel, from
' cuttings
T
4 O
17 IIif Lignt yellowish gray, slightly moist, Silty SAND with Gravel
w8 Nl Fo=o
5| Z
E_..
o =
L
L 4
.—— S-_Z 3 || Groundwoter encountered at 9 feet.
10 5 sm {|ilit]] No recovery ot 9 feet.
9 Light yellowish gray, wet, Siity SAND with Gravel, from cuttings
I FID=0
_..15._
- 8 sm [ Light yellowish gray, wet, Silty SAND with Gravel
S 1 it} Fip=0
9
- 20
TOTAL DEPTH 17.5 FEET.
b NOTES: 6 INCH HOLLOW STEM AUGER
EgpyRONMENTAL CLIENT CALTRANS T.0.# 04-04343KO01
-4 PROJECT NO. 153DT
v LOCATION Ookland Boy Bridge




. BORING NO. B24C1 SHEET 1 OF 1
L) =
! ; a1 w oW FIELD ENGINEER N. MURTHA DATE BEGAN 12/30/93
= L “la | G| & |EDITED BY N. MURTHA GROUND SURFACE SOIL
- ' Z1=2 1| | ©|CHECKED BY _G.KIRKPATRICK
= < e’} < : o
o om om wy =2 a.
wi
()
DESCRIPTION
- 0
9 Dark brown, somewhat moist grading to wet, SILT with Sand and
14 ml Gravel, some Asphalt debris observed, FID=0
——— 9
. 2~ ¥ Groundwater encountered at 2 feet.
W
Q.
- 1 I
)
1 mi Dark brown, wet, SILT with Sond aond Grovel, some Asphalt
lL!_—' 112 debris observed, FID=0
t pr
@ °
=
. 5 -
L]
M
Refusal at 6 feet
L. 6 -
— 8 —
10
TOTAL DEPTH 8.0 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER

. VJRONMENYTAL

CLIENT CALTRANS T.0.# 04-04343K01

PROJECT NO. 153DT
LOCATION Oakland Boy Bridge




DEPTH I.EET

]
o

- 20

BORING NO. B36Cl1 SHEET _1 OF 1
—
=z
é 3l w v | u FIELD ENGINEER _N. MURTHA DATE BEGAN 12/29/93
Y | 2] || & |EDITED BY N. MURTHA GROUND SURFACE SoIL
Q &12 | vi| S |CHECKED BY _G.KIRKPATRICK
_’ -
45} @ | v} Do
DESCRIPTION
1 I Light gray, slightly moist, Silty SAND with Asphalt debris. Insufficient
] 1 sm | sample for FID
1
4 W0
o 2 Light gray, somewhat moist, Silty SAND with Asphalt debris
1 T 2 sm FID=0
O 2
1w
4 =
=
4 O
I......
d
1 L
AN
] 1 Groundwater encountered ot 10 feet.
4 X 1 sm No recovery at 9 feet.
1 Light gray, wet, Silty SAND with Asphalt debris, from cuttings
] 14 sm Light gray, wet, Silty SAND with Asphalt debris
N 3 FID=0
TOTAL DEPTH 15.5 FEET.
NOTES: 6 INCH HOLLOW STEM AUGER

CLIENT CALTRANS T.0.# 04-04343K01

PROJECT NO. 1530T
LOCATION Oackland Bay Bridge
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SMARTER SOLUTIONS FOR A CLEANER TOMORROW



