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June 22, 1998
Ms. Susan L. Hugo

Alameda County Department of Environmental Health

1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502

Re: Risk-Based Corrective Action
Shell Service Station
3420 San Pablo Avenue
Qakland, California
WIC # 204-5508-5306
Cambria Project # 240-0554-11

Dear Ms. Hugo:

On behalf of Shell Qil Products Company (Shell), Cambria Environmental Technology, Inc., (Cambria)
has reviewed the project files and prepared this risk-based corrective action (RBCA) analysis fo1f' the site
referenced above. Specifically, the objective of this evaluation was to assess the potential risk that
residual hydrocarbons in soil and ground water underlying the site may have on the health and éafety of
future occupants of the commercial building that is being constructed on site. |

INTRODUCTION

This report documents a RBCA analysis performed by Cambria for the site referenced above. Ceﬂmbria’s
analysis was based on RBCA guidelines for petroleum release sites set forth by the American Society
for Testing and Materials (ASTM E-1739-95"), and utilized the RBCA Spreadsheet System developed-
by Groundwater Services, Inc. (GSI, 1995%),

On January 27, 1998, Paul Waite, Peter McKereghan, and Sampath Rangarajan of Cambria met with
Susan Hugo and Madhulla Logan of the Alameda County Department of Environmental} Health
(ACDEH) to discuss the site. At the meeting, it was agreed that Shell would conduct a modified
risk-based corrective action (RBCA) analysis to evaluate the potential risk presented by residual
hydrocarbons in soil and ground water to the future occupants of the building. Although the preliminary
analysis indicated that there should be no significant risk to building occupants, it was also agrfsed that
Shell would install the vapor extraction piping beneath the building to prevent hydrocarbon vapors from
accumulating inside of the building if the situation changes. As part of the risk analysis, Cambria would
develop ground water site-specific target levels (SSTLs) for site constituents of concern (COCs). If, in

ASTM Designation E 1739-95 (Revised December 1996): Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites, American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428, ‘

Tler 2 RBCA: Spreadsheet System and Modeling Guidelines, 1995: Ground water Services, Inc., 2211 Norfolk, Suite
1000, Houston, TX 77098-4044,
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the future, COC ground water concentrations in monitoring wells near the building exceed the SSTL
concentrations, an assessment of the indoor air COC concentrations may be conducted, and, if necessary, the
vapor extraction piping may be used to abate any COC vapors present.

SITE BACKGROUND

The site is a Shell service station undérgoing renovation located at the southeast corner of the intersection of
35" Street and San Pablo Avenue in OQOakland. Property use in the site vicinity isT mixed
residential/commercial. Primary surface water bodies in the vicinity of the site are the San Francisco Bay,
which is located approximately 1.1 miles west of the site, the Oakland Inner Harbor approximately 2.0 miles
south of the site, and Lake Merritt, a tidal lake, approximately 1.4 miles southeast of the site.

The station is currently not in operation. Site renovation activities include replacing product dispensers and
piping, grading the site, installing a canopy, and constructing a commercial training center and'a retail
gasoline station on site (Attachment A). Currently, ground water quality beneath the site is monitored
quarterly by nine monitoring wells (six on-site and three off-site wells). Monitoring weils MW-3 and MW-6
were abandoned due to construction activities in December 1997 and will be replaced, as described in
Cambria’s December 4, 1997, letter to Susan Hugo of ACDEH.

A brief summary of previous soil and ground water investigations at the site is presented below. This
information has been compiled from reports by previous consultants, including Ensco Environmental
Services, Inc. and Delta Environmental Consultants, Inc.  Soil analytical data from previous investigations
are presented as Attachment B. Boring logs and geologic cross-sections for the site are included as
Attachment C. Ground water analytic data are included as Attachment D.

December 1984 Dispenser Leak: In December 1984, gasoline-saturated soil was discovered bengath the
pump island area. A review of inventory records indicated a loss of approximately 2,500 gallons of super
unleaded and 1,500 gallons of regular gasoline.

1985 Tanks Replacement: In January 1985, the steel underground storage tanks (USTs) and the product
lines were replaced with double-walled fiberglass tanks and double-walled, fiberglass product lines,

1988 Soil Borings: In August 1988, Ensco Environmental Services, Inc., (Ensco) drilled five soil borings
(B-1 through B-5) to a maximum depth of 20.5 feet (ft). Total petroleum hydrocarbons as gasoline (TPHg)
was detected at a maximurm concentration of 1,400 parts per million (ppm) at 5 £t depth in boring B-1, located
at the north end of the UST pit. Benzene was also detected at a maximum concentration of 1.9 ppmtin this
sample (Attachment B).

1989 Monitoring Wells Installation: In April 1989, Delta Environmental Consultants (Delta) of I!ﬁancho
Cordova, California, drilled and installed four on-site monitoring wells, MW-1 through MW-4, TPHg was



Ms. Susan Hugo

June 22, 1998 CAMB RIA

detected at a maximum concentration of 850 ppm at 5.5 ft depth in boring MW-1. The maximum benzene
concentration of 1.2 ppm was also detected in this sample. Monitoring well MW-1 is located adjacent to the
soil boring B-1, where the maximum TPHg and benzene in soil were previously detected (Attachment B).

1990 Monitoring Wells Installation: In January 1990, Delta drilled and installed five additional monitoring
wells, MW-5 through MW-9, Monitoring well MW-5 was drilled to a depth of 26.5 ft below ground surface
{bgs) and monitoring wells MW-6 through MW-9 were drilled to depths of 21.5 ft bgs. Monitoring wells
MW-35 through MW-8 were located on site, and well MW-9 was located off site to the north, on 35" Street,
TPHg was detected at a maximum concentration of 6.1 ppm in soil at 10.5 ft depth in well MW-9. Benzene
was detected at a maximum concentration of 0.078 ppm in soil at 5.5 ft depth in well MW-7 (Attachment B).

1991 Monitoring Wells Instalfation: In Qctober 1991, Delta drilled and installed monitoring wells MW-10
and MW-11 off site. TPHg was detected at a maximum concentration of 1.8 ppm in soil at 10 ft depth in
boring MW-10. The maximum benzene concentration of 0.06 ppm was also detected in this soil sample
(Attachment B).

1997 Station Renovation: Since mid-1997, the station has been undergoing renovations for subsequent
development as a training center and as a retail station. As part of the site renovation, in June 1997, Armer-
Norman and Associates of Walnut Creek, California (Armer-Norman), demolished the station building and
removed one 550-gallon waste oil UST, and two gasoline dispensers and associated piping. The gasoline
USTs were not uncovered during these activities. During the fall of 1997, two residential buildings, located
immediately east of the site, were demolished and the entire lot was regraded in preparation for building
construction.

1997 Soil Sampling: As presented in Cambria’s report dated December 5, 1997, Cambria collected ﬁwo soil
samples from the sidewalls of the waste oil tank pit and ten soil samples from beneath the former dispensers -
and gasoline product piping on June 26, 1997 (Figure 1). TPHg was detected at a maximum concefitration
of 120 ppm in sample P-8 at 2.5 ft bgs, which was collected beneath the product piping. The maximum
benzene concentration of 0.13 ppm was detected at 2.5 ft depth in piping sample P-1. Ma;ximum
concentrations of other constituents detected were: chromium at 38 ppm at 7 ft depth in the waste oil tank pit
sample TP-S-7, lead at 2,000 ppm in piping sample P-7-2.0, nickel at 34 ppm in tank pit sample TP-S-7, and
zinc at 33 ppm in tank pit sample TP-S-7 (Attachment B).

1998 Construction Activities: Shell is in the process of constructing a new commercial building at the site.
During construction of the building, perforated plastic piping was installed beneath the foundation of the
building. If necessary and appropriate the piping may be used to remove hydrocarbon vapors, should they
accumulate beneath the building.

Soils removed from the lot during grading and footing excavation have been hauled to the Laidlaw ifacility
in Buttonwillow, California, for disposal. These activities will be detailed in a future report to the A¢DEH.
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SITE CONDITIONS

A summary of site conditions, developed from information presented in previous investigation reports, is
presented in the following paragraphs.

Regional Geology and Hydrogeology: The site lies within the East Bay Plain ground water basin. The East
Bay Plain basin covers an area of about 114 square miles in Western Alameda County. Unconsolidated
deposits consisting of older alluvium, “Merritt Sand”, bay mud, interfluvial basin deposits, fluvial ﬁcposits,
and younger alluvium comprise the ground water reservoir (Hickenbottom and Muir, 1988). Maximum
aggregate thickness of these deposits is about 1,100 fi. Bedrock forms the bottom and eastern boundaries of
the basin. The older alluvium unit is considered the principal water-bearing zone of the basin. Ground water
in this zone is mostly under confined conditions due to the presence of clay and other fine-grained material
overlying more permeable sand and gravel units.

Loecal Geology: The site is underiain by silty clay, sandy clay, and gravelly sand of low to high eptimated
permeability to the total explored depth of 31.5 ft (Attachment C).

Historic Depth to Ground Water: Ground water beneath the site has ranged from 4 to 13 ft depth and
generally flows westward (Attachment D).

Area Well Survey

In December 1988, Delta conducted an area well survey within a 1-mile radius of the site by reviewing the
files at the Department of Water Resources (DWR). Delta identified a total of 32 wells within thi$ radius.-
The nearest municipal well is located about 2,500 northwest of the site. The nearest domestic well is located
about 2,500 southwest of the site. Results of the area well survey are included as Attachment E. The City
of Qakland receives its potable water supply from the East Bay Municipal Utility District (EBMUf)).

RISK ASSESSMENT OBJECTIVES

The need for a RBCA analysis at this site is driven by the presence of residual petroleum hydrocarbon
compounds beneath the site. Given the future commercial land use of the site, Cambria analyzed the risk
associated with potential exposure of site occupants to the subsurface hydrocarbons under a commercial use
scenario.
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Accordingly, Cambria’s specific objectives for this study were:

+ To quantify the potential human health risks posed by chemicals detected beneath the site to
future occupants of the new on-site building; and

» If necessary, to define risk-based soil and/or ground water cleanup levels protective of human
health as set forth by the State of California and the U.S. Environmental Protection Agency
(USEPA).

RISK ASSESSMENT

As previously indicated, Cambria’s risk assessment followed RBCA guidelines set forth by ASTM for
petroleum release sites. The ASTM RBCA process is summarized below, with specific details of this
assessment,

Overview of RBCA Process

The RBCA process is the integration of site assessment, remedial action selection, and monitoring with
USEPA-recommended risk and exposure assessment practices. This creates a process by which corrective
action decisions are made in a consistent manner that is protective of human health and the environment. The
RBCA process is implemented in a tiered approach, involving increasingly sophisticated levels of data
collection and analysis. Upon completion of each tier, the results are evaluated and, if warranted, assumptions
of the current tier are replaced with site-specific data and the analysis proceeds to the next tier.

In the first of the three tiers (Tier 1), a look-up table is used to develop numerical cleanup goals based on very
conservative contaminant transport and exposure assumptions. If this initial conservative screening indicates
acceptable risk, the site generally poses little danger to human health and no additional work is necessary.
However, if the initial screening shows unacceptable risk levels, then the reviewer may proceed to a more
site-specific, less-generalized Tier 2 evaluation to establish a more accurate set of site«smciﬁc%cleanup
guidelines. Similarly, if the Tier 2 evaluation shows unacceptable risk, the reviewer may proceed to a more
sophisticated and specific Tier 3. The three tiers are described in detail below.

Tier I Evaluation: Cambria first reviews the risk associated with the chemicals of concern (COCs) observed
beneath a site by comparing site-specific representative COC concentrations to highly conservative, generic,
risk-based screening levels (RBSLs) that are developed from default parameters and equations and a
generalized conceptual site model. The Tier 1 process uses simplified equilibria models for COCs, addresses
both direct and indirect exposure pathways, and anticipates various potential property use caftegories
(residential and commercial/industrial).
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Tier 2 Evaluation: Site-specific target levels (SSTLs) for soil and ground water cleanup are Hased on
site-specific physical soil conditions and points of exposure. Both RBSL and SSTL values represent
concentration limits for constituents within the source zone. However, SSTLs differ from RBSLS in the
following ways:

. Site-specific data are used to calculate risk-based clean up goals (SSTLs);

. SSTLs are based on the assumption that human exposure to affected media may occur at a $eparate
"point of exposure” (POE), not just at the source zone; and

. The effects of natural attenuation during lateral transport from the source to a downgradient POE are
considered in the SSTL calculation; they are not in the RBSL calculations.

Tier 3 Evaluation: A Tier 3 evaluation can be conducted if the reviewer believes that the SSTLs produced
by the Tier 2 effort remain unrealistically high. A Tier 3 is a sophisticated site-specific analysis that can
incorporate, if necessary, a full range of exposure and toxicological considerations.

Conceptual Site Model

Cambria’s approach to performing this risk assessment include developing a conceptual site model (CSM)
for the risk assessment, conducting Tier I and Tier 2 analyses, and documenting the need, if any, for future
corrective action at the site. As the initial step in quantifying the human health risks due to COC exposure,
Cambria developed a CSM of COC occurrence, transport, and potential exposure. This CSM is based on
review of all available hydrogeologic data for the site. Specifically, Cambria reviewed soil and ground water
quality, ground water level, and geologic data. In addition, we evaluated future land use and surface features
at the site.

Exposure Pathways and Sensitive Receptors

Because the site will be used for commercial purposes, Cambria assumed a commercial land use scenario on
site and a conservative target risk level of 1x10°. Because hydrocarbons were detected in unsaturated soil
and ground water beneath the site, volatilization of COCs from these media were considered complete
exposure pathways. Accordingly, Cambria’s CSM includes potential exposure of site occupants (outdéor and
indoor) to COC emissions from underlying soil and ground water. Complete exposure pathways and thé CSM
for this site are shown in Figure 2.

Seiection of Representative COC Concentrations
COCs in Soil: The historical maximum BTEX soil concentrations were detected nearly ten years ago during

the August 1988 site investigation (i.e. 1.9 ppm benzene at 5 ft depth in boring B-1; Attachment B).
Assuming natural degradation, we estimate a current corresponding benzene concentration of less
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than 0.02 ppm.® In June 1997, additional soil samples were collected at the site (Figure 1). The maximum
benzene concentration detected in these soil samples was 0.13 ppm (Attachment B). Based on the éssumed
degradation of petroleum hydrocarbons detected in 1988, we considered the maximum concentrations of
benzene, toluene, ethylbenzene, and xylenes (BTEX) detected in soil samples collected during the most recent
(June 1997) sampling event to be representative of site conditions. As shown in Attachment B, no pgtroleum
hydrocarbons or halogenated volatile organic compounds were detected in the two waste oil tank pit samples
collected beneath the footprint of the planned new building. Therefore, our use of 1997 maximurn BTEX
concentrations as representative of conditions beneath the building is conservative.

COCs in Ground Water: Historically, hydrocarbons have been detected in on-site ground water monitoring
wells (Attachment D). The planned commercial building will be located on the eastern portion of the:site and
the footprint of the building will overlie the location of former monitoring wells MW-3 and MW-6 (Figure
1). Therefore, to assess the risk to future occupants of this building, we used the maxim\nﬁ BTEX
concentrations detected in these two wells during the past four sampling events (i.e. since January 1997).

Monitoring wells MW-3 and MW-6 were destroyed to facilitate construction of the building (Figure 1). Upon
completion of construction, Shell plans to install new monitoring wells to replace MW-3 and MW-6. Future
ground water monitoring data from the new wells may be used in conjunction with the SSTLs presented in
this RBCA analysis to evaluate the potential risk to future occupants of the building. Our CSM:for this
evaluation and the summary considerations for the risk assessment are presented in Table 1. A generic CSM
flowchart is presented in Figure 2.

Assurming first-order decay and a degradation half-life of 730 days (ASTM E 1739-95).

7



Ms, Susan Hugo

June 22, 1998 CAMERIA

Table 1 - Assumptions for Risk Assessment

ltem

Cantaminant Source .
Media: -. .

_

Potential Chemicals of Concern BTEX All chemicals detected in representative
(COoC); samples.

Representative COC Soqi&e :
Concenirations in Unsaturate

Soik:

Representative COC Source benzens: 0.5 | Maximum BTEX concentrations deiectad in
Concentrations In toluene: 0.1 | monttoring wells MW-3 and MW-6 during
Ground Water: ethylbenzene: 0.84 | 1997.

xylenes:

Target Carcinogenic
Risk Level:

Non-Carcihogenic 1.0 Consistent with ASTM default value.
Hazard Quotient:

Benzane Slope Factor:

All concentrations in ppm, aquivalent to milligrams per Kitogram for scil and milligrams per liter for ground water.

Tier 1 Analysis

Consistent with the tiered approach adopted by the ASTM RBCA guidelines, Cambria initially quantified the
risk associated with the site COCs by performing a Tier 1 evaluation. As outlined in ASTM E-1739-95, the
site-specific COC source concentrations are compared to highly-conservative, generic Tier 1 RBSLé, which
are based on simplified equations and generalized site conditions. Although a target risk level of 1x10% is
commonly associated with the commercial receptor scenario, we conservatively assumed a more stringent risk
level in this RBCA analysis. Table 2 contains the results of our comparison of representative COC source
concentrations to Tier 1 RBSLs.

As shown in Table 2, the exposure scenarios exceeding the Tier 1 standards for BTEX compounds are
benzene volatilization from both subsurface soil and ground water to indoor air. In addition, the
representative benzene soil concentration is nearly equivalent to the Cal-EPA RBSL. for benzene volatilization
from subsurface soil to outdoor air assuming a 1x10° target risk level and a commercial receptor scenario;
hence, we included this exposure pathway in our Tier 2 analysis. These three scenarios served as tﬁe basis
for our Tier 2 analysis.
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Table 2 - Results of Tier 1 Analysis for BTEX Compounds

B Bepreseﬁllgative" '
oncentration

- Repre ;htative
- Concentrations vs. Tier 1

Exposure Receptor Risk
Pathway Scenario

Volatilization
from soil to Commercial ix10° 0.457 0.132 0.13 X
outdoor air

Volatilization
from soil ta
indoor air

Volatilization
from ground
water to outdoor
air

Volatilization
from ground
water to indoor
air

Toluene

Volatilization. .
fromsoilto =
outdoorair - - -

Volatlllzation
from soil to Commercial HQ=1 545 54.5 1.6 X
Indoor air

Volatlilzation
from ground -
water to outdoor

air o

Volatilization Commerclal HQ=1 85 85 0.11 X
from ground
water to indoor
air
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Exposurer‘ ’
Pathway ‘
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Volatilization
from soil to
outdoor air

Commercial

Volatitization
fromsaolito - -
indoor air-

i
Ca
&

“ Commerglal

Volatilization
from ground
water to outdoor
air

Commerclal

Volatillzation
from ground
water to indoor.
alr :

RES 0.38

Volatllization
from soil to
outdoor alr

Xylenes

Volatilization
from soil to
indoor air

Commercial

Volatilization .-
from ground
water to outdoor
alr -

Volatilization -
fram ground -
water to indoar .
alr -

All concentrations in ppm; equivalent to milligrams per kilogram for scil and milligrams per liter for water.

ABSL = Risk-Based Scraeening Leval.

Cal EPA Banzene RBSL = 0.29*{USEPA Benzene RBSL) to account for Cal-EPA benzene slope factor (Table 1).
Cal EPA ABSLs and USEPA RBSLs are the same for toxicants (toluene, sthylbenzene, and xylenes).

Target Risk Level applicaile for carcinogens (benzane).
HQ = Hazard Quotient; applicable for toxicants {toluene, ethylbenzene, and xylenes).

>8 = Salected risk level Is not exceeded for all possible dissolved levels of the constituent.
RES = Selected risk level is not exceeded for pure compound prasent at any concentration,

RES 1.8 X

10
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Tier 2 Analysis

In Cambria’s Tier 2 analysis, we re-evaluated the exposure scenarios failing the generic Tier 1 analysis by
using site-specific data as input into GSI's RBCA Spreadsheet System. Standard exposure scenarios inherent
to the ASTM risk evaluation employ additional conservative assumptions consistent with state and federal
guidelines. Risk-related input parameters, such as duration and frequency, are selected to repiesent the
maximally exposed individual and are not an accurate portrayal of time spent at a place of residence or
business. The quantitative effect of these uncertainties contributes to overestimation of the overall potential
health risk, Because ingestion of ground water beneath the site is not likely, we did not consider this §exposure
pathway. Our assigned values for key input variables and our justification for use of these values are
summarized in Table 3 below and in Attachment F. Results of our calculation of site-specific infiltration rates
from precipitation data and soil moisture contents are included in Table A and Table B, reSpecti\:zely. The
results of our Tier 2 analysis are summarized in Table 4 and Attachment F.

Table 3 - Assigned Key Parameter Values

Parameter
Depth to Ground
Water (DTW) .
Total soil porosity cmfem?® of 0.38 0.48 Typical for site soils such as clay/silty and sar:1dy clay
(6,) soil (Rawls af al., 1982). ’
Infiltration raté af :
watar through soll )
Volumetric water cm?- .12 0.38 Calculated fram the USEPA equation and the_
Content {6,) water/om®- infillration rate (Soll Screening Guldance, USEPA,

s0il 1996) {Table B).

Alr content in the . |
vadosa zone (68,) - |

Areal crack fraction | cm'- 0.01 0.001 Standard for a2 new commercial building (TAG, 1997).
In building cracks/em?-
foundation/walls total area

Enclosed space alr* |“1/se
exchange rate. > (1/h

Nge )

Enclosed space cm 15 13.6 Based on propased bullding specifications. Qoncrets
foundation slab thickness for the bullding Is about 5 inches®.
thickness _J

USEPA, OSWER, May 1996; cal B
Rawls af &f., Estimaﬂn%'soil watat propert
Schroader at al,; 1994 HELP: Hydrolagic 1
Technical Advisory Comymiliee ?’lf ACH1997
{1) Alr exchange rates and (2) g i

commerclal buliding, 1997

11
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Table 4 - Results of Tier 2 Analysis for Benzene

Ex}:osura
Pathway

from goil to™
cutdoor alr an
gite

anatilizatlom SO

Voiatilization
from soil to
indoor alr on s!le

Commarcial

Vo!atlilzatlcn

- fram ground .
water to Indoor
air on site

Cdminarclab

All concentrations in ppm; equivalent to m
Representative concentrations are 95% U
SSTL = Slte-specific target level.
Cal-EPA SSTL {for benzene) = USEFA SSTL*0.29 to account for Cal-EPA benzene slope factar (Tabls 1)
RES = Solacted risk level Is not exceeded for pure compound present at any concentration.

g for soil and mg/L for ground water.
L on the mean value.

As shown below in Table 5, the risk associated with potential exposure to the site-specific benzene source
concentration is significantly less than the target risk level set forth by the USEPA.

Table 5 - Comparison of Risk Levels

Exposuﬁe Sqenqrid

Volatllization of benzerie r
soll Into on-site outdoor air

hultdlng

Volatilization of benzene from
soil to on-site commercial

Volatillzatlon of benzan {ro
ground water to on-gitg
commercial building °

1x107

12

Potentia! health risk assoclated with site-speciﬂé source
concentration Is below target risk lavel.
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DISCUSSION

Consistent with ASTM standards, Cambria’s risk assessment employed a conservative approach to
mathematical formulation and parameter estimation. The effects of both the ASTM process and our parameter
value selections on our conclusions are discussed below.

Inherent Conservatism of AS'I'M Model

Fate and Transport Modeling: The GSI RBCA Spreadsheet System used by Cambria employs a series of
simplified fate and transport models for predicting COC concentrations at points of exposure. The gimplified
analytic nature of these models often result in over-estimated COC exposure point concentrations. Hence,
use of these models may result in over-estimation of health risks.

Toxicological Data: Several aspects of the toxicological data employed in the ASTM RBCA proceés contain
a high degree of uncertainty that affect estimation of risk and delineation of SSTLs. These uncertainties arise
in two primary areas. First, slope factors used in this assessment correspond to the 95% upper confidence
levels (UCL) on the low-dose portion of the chemical’s dose-response curve, as extrapolated from I:ligh-dose
human or animal response data using the EPA linearized multistage model (LMS). This assumption means
actual risks are likely to be lower than the risk estimates calculated in this assessment.

Second, results of animal studies are often used to predict the potential human health effects of a (}:hemicai.
Extrapolation of toxicological data from animal tests is one of the largest sources of uncertainty in the human
health risk evaluation process. There may be important, but unidentified differences in uptake, metabolism,
distribution, and elimination of chemicals between a test species and humans. Animal studies are usually
conducted under high-dose conditions, whereas humans are rarely exposed to such high doses. The dose level
itself may be responsible for the observed carcinogenic effects. Also, animal lifetimes tend to be less than.
two years, while assumed human life expectancy is 70 years.

Interpretation of Risk Levels: The excess lifetime cancer risk used to evaluate carcinogenic compounds is
often misunderstood. For example, a risk level of one-in-one million (1 x 10°) associated with exposure to
a particular chemical is often misconstrued as an expectation that one out of a million people exposed to the
chemical will be stricken with cancer. In actuality the carcinogenic risk is not an actual risk, but rather a
mathematical estimate of potential risk based on conservative scientific assumptions used in the risk
assessment process. The Food and Drug Administration (FDA) uses conservative estimates such as this to
ensure that the risk is not understated. However, the target risk level varies depending on the éxposure
scenatio being commercial or residential.

13



Ms. Susan Hugo

June 22, 1998 CAM]B RIA

Uncertainties Associated with Combinations of Conservative Assumptions: Uncertainties from the various
sources discussed above are additive, hence the overall effect of using conservative assumptions in each step
of the risk assessment process potentially results in significant overestimation of potential risks/hazards and
an underestimation of action levels. Accordingly, evaluation of applicable SSTLs must be viewead with an
understanding of the uncertainty and conservatism involved, and how these effect risk estimations. Cambria’s
evaluation consistently incorporated conservative assumptions for selection of parameters used to calculate
risk, while attempting to maintain a reasonable, site-specific evaluation. |

SUMMARY

Cambria’s Tier 2 risk assessment demonstrates that the risk associated with exposure to hydrocarbons in soil
and ground water beneath the new on-site building is acceptable. As shown in Table 4, benzene
concentrations in soil and ground water beneath the vicinity of the building are below the Tier 2 California
EPA SSTLs.

Ground water monitoring at the site will continue. Shell plans to install new monitoring wells to replace
former monitoring wells MW-3 and MW-6, which were destroyed prior to construction of the on-site building
(Figure 1). If the concentrations of COCs in ground water from the new monitoring wells exceed the
California EPA SSTLs, the site conditions will be re-evaluated and the potential risk to building dccupants
will be reassessed. As shown in Table 4, the California EPA SSTL for benzene is 2 mg/l. The SSTLs for
toluene, ethylbenzene, or xylenes can be calculated, using the Tier 2 methodology presented in this report,
if the concentrations of those constituents exceed their Tier 1 California EPA RBSLs (Table 2). As a possible
mitigation measure, a vapor extraction system was installed beneath the commercial building to extract
hydrocarbon vapors, should they accumulate beneath the structure. If necessary, the vapor extractidn system
should further reduce the potential risk of hydrocarbon vapor inhalation by indoor occupants.

14
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CLOSING

Cambria appreciates your continued assistance to this case. Please call Paul Waite at (510) 420-0700 if you

have any questions or comments,

Sincerely,
Cambria Environmental Techneology, inc.

“Paul Waite

Project Engineer A ]
: ST/ L EY T
4 CBRIMED w2
7 FIVEIFTO-
GEOLGGIST
Peter . McKg¢reghan, CHG OLOGISY

Principal Hydrogeologist

Figures: 1 - Monitoring Well and Soil Sampling Location Map (June 1997)
2- Conceptual Site Model
Tables: Table A - Infiltration Rate Calculation

Table B - Soil Moisture Calculations

Attachments: A - Figures by Previous Consultants
B- Soil Analytic Data
C- Boring Logs and Geologic Cross-Sections
D - Ground Water Analytic Data
E - Area Well Survey

F- Tier 2 RBCA Results

cc: A.E. (Alex) Perez, Shell Oil Products Company, P.O. Box 8080, Martinez, California 94533.
Ray Newsome, Shell Oil Products Company, P.O. Box 8080, Martinez, California 94533,

GMNOAKI2ARBCARbea wpd
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Environmenjtal Technology, Inc.
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Figure 1. Ground Water Monitoring Well Locations - Shell Service Station, WIC #204-5508-5306,

3420 San Pablo Avenue, Qakland, California
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Environmental Technology, inc.

SECONDARY

PRIMARY . RELEASE SOURCE EXPOSURE
SOURCE MECHAN'SM . {ON-SITE, UNLESS _ ROUTE

SPECIFIED)

Commarclat

-
-
-

O
(it
Commerciat Residentjal
I - - T [ S |
NOTES: Potential Receptor - Human -
fi bgs = Feet below ground surface &

Figure 2. Conceptual Site Model with Exposure Pathways - Shell Service Station WIC # 204-5508-5306, 3420 San Pablo Avenue, Oakland, CA
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Table A: Infiltration Rate Calculation
Shell Service Station WIC # 204-5508-5306, 3420 San Pablo Avenue, Oakland, California

P

Month Average Runoff Infiltration
Precipitation Q (in) I(in)
P (in)
January 4.7 3.60 L
February : 3.94 2.86 1.08
March 3.20 217 1.03
April 1.72 0.86 0.86
May 0.59 0.09 0.50
June 0.18 0.00 0.18
July 0.04 0.00 0.04
August 0.06 0.00 0.06
September 0.27 0.00 0.27
October 1.26 0.50 0.76
November 2.82 182 1.00
December 4.08 3.00 1.08
Yearly Total 22.87 14.90 7.97
Infiltration
Rate (in/hr) = 0.00091 = 20,2 cm/year
Calculptions:

Monthly precipitation averages (P) arc from records between January 1919 and June 1597 at
Betkeley, California

Runoff (Q) calculated by the following equation: Q = (P-0.25)%/(P+0.85) where

P = Precipitation, S = Waler retention parameter, calculated by the equation: 8 = (1,000/CN) - 10
§=1.11

CN = the curve number for roads and right of way with moderate runoff potential = 90

Runoff equation valid only when P>0.2S. Else, runoff assumed to be zero,

Infiltration (}) = P-Q

otes:
Evapotranspiration not considered in the above calculation

References;
(1) Schroeder et al., The Hydrologic Evaluation of Landfill Performance Medel, Version 3

EPA/600/R-04/168b, September 1994,
(2) Water Quality Assessment: A Screening Procedure for Toxic and Conventional Pollutants
in Surface and Ground Water - Part I {Revised 1985); BPA/600/6-85/002A

FAPROIECTASHELL\OAK3420\RBCAVMNFILTRATION.XLS
12/13/97 Page 1 of 1
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Table B: Soil Parameter Calculation
Shell Service Station WIC # 204-5508-5306, 3420 San Pablo Avenue, Qakland, California

Parameter Value

Total Porosily {n} 0.46

Infiltration Rate I {cm/year) s 20.2

{Tnble A)

Saturated Hydraulic Conductivity (Ky) I8

(m/year)

Constant 1/(2b+3) for clay/silty clay © 0.042

Moisture Content (M.C.) 0.38

Air Content (A.C.) 0.08
otes

Saturated hydraulic conductivity calculated as the average value for clay/silty and sandy clay (see VADSAT reference below)
Constant 1/(2b+3) for clay/silty and sandy clay soils (see USEPA Refercnce below) ‘

Calentations:
Moistuie Content caleulated by the following equation (USEPA reference cited below):

M.C. = n(l/K,, )*(1/2b+3)

Air content calculated by the following equation

AC =(n-MC)

Referencees:

(1) APY, 1994: VADSAT: A Monte Carlo Model for Assessing the Effect of Land-Disposal Exploration
and Production Wastes on Groundwater Quality

{2) USEPA, 1996: Soil Screening Guidance: Technical Background Document

FAPROIECTASHELLVOAK3420\RBCAumoisturecalc. XL.S

5/8/98

Page 10f 1
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Figure 1. Soil Sampling Locations - Shell Service Station WIC #204-5508-3306, 3420 San Pablo Ax:(enue,
Qakland, California '
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Sample

Number
B-1-19
B-1-2¢
B-1-3¢
B-1-44
B-2-1¢
B-2-24

B-3-1-2-3¢
{composite)

B-4-1-2-3¢
(composite)

B-5-1-2-3¢
(composite)

NOTES:

Sample

Depth (ft)
5-5.5
9.5-10
15-15.5
20-20.5
5-5.5
10-10.5
5, 10 and t5

5, 10 and 15

5, 10 and 15

8Ethylene dibromide,
b} ,2-dichloroethane,

“Total petroleum hydrocarbons as gasoline.

Date
Sampled Benzene
08/08/88 1.90
08/08/88 NA
08/08/88 NA
08/08/88 NA
08/08/88 1.50
08/08/88 0.70
08/08/88 NA
08/08/38 NA
08/08/88 NA

TABLE 2

Soil Chemical Analysis
Concentrations in parts per million (ppm)

Toluene

42.00
NA
NA
NA
16.00
3.30
NA

NA

NA

9%0il samples collected by Ensco Environmental Services,.Inc,

®Not analyzed.
fNot detected.

9501l samples collected by Deita Environmental Consuitants, Inc.

Ethyl-
benzene

43.00
NA
NA
NA
35.00
7.80
NA

NA

NA

Xylenes
120.00
NA
NA
NA
33.00
48.00
NA

NA

NA

EDB® EDC® TPH®
NAY NA  1,400.00
NA NA - 80.00
NA NA <5.0
NA NA <5.0
NA NA  550.0
NA NA  580.00
NA NA <50
NA NA <5.0
NA NA <5.0

Total
fead

NA
NA
NA
NA
NA
NA
NA

NA

NA



Sample
Number

MW-1-19
MW-1-29
MWw-2-29
MW-3-29
MWw-4-29
MWw-5-1°
MW-6-18
MWw-7-189
Mw-8-18
MW-9-29

NOTES:

Sample
Depth (ft)

5.5-6
10.5-11
10.5-11
10.5-11
10.5-11
5.5-6
5.5-6
5.5-6
5.5-6
10.5-11

2Ethylene dibromide.
1,2-dichloroethane.

“Total petroleum hydrocarbons as gasoline,

Date

Sampled

04/11/89
04/11/89
04/10/89
04/10/89
04/10/89
01/19/90
01/19/90
01/19/9G
01/18/50
01/18/90

TABLE 2-Continued

Soil Chemical Analysis

Concentrations in parts per miltion (ppm)

Benzene

1.2
<0.05
0.4
<0.002
<0.002

ND
0.078
ND
ND

Toluene

14
1.9
1.5
0.010
0.005
ND
ND
ND
ND
ND

oil samples collected by Ensco Environmental Services, Inc.

eNot analyzed.
fNol detected.

830il samples collected by Delta Environmental Consultants, Inc.

Ethyl-
benzene

19
1.9
1.7

0.008
0.004

ND
ND
0.21
ND
0.39

Xylenes

100
16

15
0.069
0.031
ND
ND
ND
ND
0.14

EDB®
<0.2
<0.5
<0.2

D0

<00e
NA
NA
NA
NA
NA

NA
NA
NA

Total
Lead

B W e e

NA
NA
NA
NA



’@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

5 Oct 23, 1‘99?%

: Drive Matrix Descript:  Soil Received;. Oct 24, 1961
2 Rancho Cordova, CA 95670 Analysis Method: EPA 5030/8015,/8020 Analyzed: 10/29-30/915
Attention: Lisa Ranger First Sample #:  110-4496 Reported: = Nov 2,
o

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 801 5/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description Hydrocarbons Benzene Toluene Benzene Xylenes
mg/kg mg/kg  mg/kg mg/kg mg/kg
(ppm) (ppm) (ppm) (ppm) (ppm)
110-4496 MW-10-5 1.4 0.015 0.0060 0.010 0.0080
110-4497 MW-10-10 1.8 0.060 N.D. 0.027 0.0070
110-4498 MW-11.-5 N.D. N.D, N.D. N.D. N.D.
110-4499 MW-11-10 N.D, N.D. N.D. N.D. N.D.
110-4500 ABCD N.D. N.D. N.D, N.D. N.D.
Detection Limits: 1.0 0.0050 0.0050 0.0050 0.0050

Low to Medium Boiling Polint Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

(O Ouep o
Malle A. Springer ' .

Project Manager 1104485.0LT <3>



CAMBRIA
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Table 1. Soil Analytic Data - Petroleum Hydrocarbons with BTEX and MTBE - Shell Service Station WIC# 204-5508-5306,
3240 San Pablo Avenue, Oakland, California

——

Sample ID Sample Date TPPH as Gas MTBE Benzene Tolnlene Ethyl Benzene Xylenes TEPH as Diesel Notes
Location Sampled (mgke) (mgfkg) (mg/kg) (mg/kg) (mgkg) (mg/kg) {mg/kg)

Disp-1-2.5 Dispensers 6/26/97 84 16 0.054 0.046 0.0094 0.21 —

Disp-2-2.0 Dispensers 6/26/97 51 7.9 0.075 1.6 0.38 1.6 -

TP-N-7 Waste Oil Tank Pit 6/26/97 <1.0 <0.025 <0.0050 <0.0050 <0.0050 <0.0050 — ab

TP-8-7 ‘Waste 0il Tank Pit 6/26/97 <10 <0.025 <0.0050 <0.0050 <0.0050 <0.0050 — ab

P-1-25 Product Lines 6/26/97 39 0.82 0.13 0.051 0012 0.032 —

p2-25 Product Lines 6/26/97 17 0.33 0.035 0.079 0.063 0.11 —

P-3-25 Product Lines 6/26/97 16 0.092 0.028 0.059 0.019 0.026 —

P-4-40 Prodnct Lines 6/26/97 19 <0.050 0.041 0.053 <0.010 0.078 -

P-5-4.0 Product Lines 6/26/97 3.1 0.028 0.016 0.0054 <0.0050 0.018 -

P-6-2.5 Product Lines 6/26/97 <1.0 <0.025 <0.0050 <0.0050 <0.0050 <0.0050 -—

P-7-20 Product Lines 6/26/97 4.5 <0.025 0.040 0.0097 0.0095 0.053 —

P-8-25 Product Lines 6/26/97 120 <0.62 <0.12 0.43 0.33 0.42 —

SP-(1,2,3,4) Comp Tank Stock Pile 6/26/97 — - <0.0050 <0.0050 <0.0050 <0.0050 - cdef

SP-5 Piping Stock Pile 6126197 5.6 - 0.046 0.012 0.025 0.088 250

SP-6 Piping Stock Pile 6/26/97 1.2 — 0.028 0.012 0.015 0.046 290

SP7 - - Piping Stock Pile 6/26/97 53 — <0.0050 0,011 0.011 0.053 340

SP-8 Piping Stock Pile 6/26/97 3.5 - 0.087 0.11 0.037 0.025 140

FFROIECTISHELL\OAK324MSOILTBLLXLS Page 1 of 2



CAMBRIA

Table 1. Soil Analytic Data - Petroleum Hydrocarbons with BTEX and MTBE - Shell Service Station WIC# 204-5508-5306,
3240 San Pablo Avenue, Qakland, California

Sample ID Sample Date TPPH as Gas MTBE Benzene Tolulene Ethyl Benzene Xylenes TEPH as Diesel Notes
Location Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Abbreviations Notes

TPPH as Gas = Total Purgeable Petroleum Hydrocarben zs Gasoline by Modified EPA Method 8015 a = All Halogenated Velatile Organics EPA Method 8010 were below detection limits

TEPH as Diesel = Total Extractable Petroleum Hydrocarbons 25 Diesel by Modified EPA Method 8015 b = Fuel Fingerprint : Motor il by Modified EPA Method 8015 was below detection Himit

Benzene, Tolulene, Ethyl Benzene, and Xylenes by EPA Method 2020 ¢ = AJl Polychlorinated Biphenyls by EPA Method 8080 were below detection Limits

MTBE = Methy] tert-Butyl Ether by EPA Method 8020 d = TCLP Metal Barivm detectzd at 0.80 mg/L by EPA Method 6010/7470,

TCLP = Toxicity Characteristic Leaching Procedire all other analytes tested below detaction krmits -

mgfkg = milligrams per kilogram e = All TCLP Semuvolatiles by EPA Method 5270 were below detection Limits

<n = Below detection lmit of n mg/kg f= All TCLP Voiatiles by EPA Method 8240 were below detection limits

- =Not Analyzed

FPROJECTSHELL\OAE32MSOILTEL1XLS Page20f 2




CAMBRIA

Table 2. Soil Analytic Data - TRPH, Cyanide: Reactive, Sulfide: Reactive, pH, and Organic Lead - Shell Service Station WIC# 204-5508-5306,

3240 San Pablo Avenue, Qakland, California

Sample ID Sample Date TRPH Cyanide: Reactive Sulfide: Reactive pH Organic Lead
Location Sampled (mgkg) (mg/kg) (mg/kg) (mg/kg)

5p-1 Tank Stock Pile 6126197 <l5 — — — -—

Sp-2 Tank Stock Pile 626/97 <15 — — — —

SP-3 Tank Stock Pile 6/26/97 <15 — —_ — —_

sp4 Tank Stock Pile 6/26/97 <15 — —_ — —

§P-(1,2.3,4) Comp Tank Stock Pile 6126/97 - <0.50 <13 75 -

5P-(5,6,7,8) Comp Piping Stock Pile 6/26/97 — — — —— <50

Abbreviations and Notes:

TRPH = Total Recoverable Pewrolenm Hydrocarbons by EPA Method 418.1

Cyanide: Reactive by EPA Method SW-846, Chapter 7, Section 7.3

Sulfide: Reactive by EPA Method 9030
Organic Lead by California LUFT Method
mg/kg = milligrams per kilogram

<n = Below detection Hrit of n mg/kg

--- = Not Analyzed

F-PROSECT\SHELIMOAKS24NSOILTBL2 X1S

Pagelof1



CAMBRIA

Table 3. Soil Analytic Data - Total Metals - Shell Service Station WIC# 204-5508-5306, 3240 San Pablo Avenue, Oakland, California

—— —

Sample ID Sample Date Cadmiom Chromium Lead Nickel Zing
Location Sampled (mgfkg) (mg/kg) (mgfkg) (mg/kg) (mg/kg)
Disp-1-2.5 Dispensers 6/26/97 - — 538 - —
Disp-2-2.0 Dispensers 6/26/97 — — 9.6 — —_—
TP-N7 Waste Ol Tank Pit 6/26/97 <05 18 <50 14 16
TP-$-7 Waste Oil Tank Pit 6126197 <0.5 38 6.4 T3 33
P-1-2.5 Product Lines 6/26/97 - - 74 — —
P-2-25 Product Lines 6/26/97 - - 7.4 —_ —
P-3-2.5 Product Lines 6/26/97 - - 6.9 — -
P-4-4.0 Product Lines 6/26/97 - - T4 — —
P-5-4.0 Product Lines 6/26/97 — - 74 - -
P-6-23 Product Lines 6726157 - — 33 — —
P-7-2.0 Product Lines 6/26/97 - - 2,000 —_ —
P-g-25 Product Lines 6/26/97 - — 8.2 — —

aJ
|

Abbreviations and Notes:

Total Metals by EPA Method 6010
mgkg = milligrams per kilogram

<n = Below detection limit of n mg/kg
- = Not Analyzed

F:PROJECT\SHELINOAK3Z40\SOILTBL XLS Page 1 of 1
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Boring Logs and Geologic Cross Sections
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Q‘",, ensco PROJECT NAME: SHELL STATION BOAINGNO. B -§1
environmental 3420 SAN PABLO AVE. al
”, services, Inc. OAKLAND, CA DATEDRILLED: 8/B/8 8

PROJECT NUMBER: 1859G B LOGGED BY:

Zz
Q

~l sl B4l 28 g2
El Wl 28l 27 § 2
| E|a%| 8 =|w &
= g = SOil. DESCRIPTION wl X a
& 52 &8 2| =<
rad ol 215 § > % :

- |__Asphalt - 2°, baserock - 4 |
1 cL SILTY CLAY, very dark gray (7.5YR 3/0), slight

petroleum odor, moderately high plasticity, stitf, moist

SILTY CLAY, datk gray {10YR 4/1), some angular ,
B-1-1 27 CH brown gravel sized fragments, petroleum odor, 185
moderately high plasticity, very stiff, moist,

SILTY CLAY. olive gray to gray (5Y 52 to 7.5Y 5/0),
localized fine grained sands, some angular gravel up 1o
1.5 across, petroleum odor, moderate plasticity, very
stitf, moist

L 3 1 Ty 1.1 .1

cL

SANDY CLAY, mottied browns (10YR 5/4 1o 10YR
14 cL 5/8).some fine to medium sands and angular, medium
. gravels, no petroleum odor, stiff, moist to very moist

SILTY CLAY, mottied reddish yeliow to light yellow
18- (7.5YR 6/8 1o 2.5Y 6/4), locally sandy &reas, some

J CL | oravels, no petroleum odor, very stiff, moist 1o very

19 molst 8/8/88, Groundwater
encountered - 19 &t

Bottom of boring «20.5 feet




e T WM LWV T DWW RITY W b W Wb

”,, ensco PROJECT NAME: SHELIéETATION BORING NO.‘ B-2
3 N PA AVE. -
%W e e, SARLAND, gA. "V parepmuie0:8/8/88
. PROJECT NUMBER:1 859G |  LOGGEDBY! RAG

NG

SOIL DESCRIPTION

DEPTH (ft.)
140 ft/1bs.

UNIFIED SOIL
LASSIFICATION

SAMPLE No
BLOWS/FOOT

WATER LEVEL

OVA READ
ppm

Asphait - 2°, baserock - 9°

SILTY CLAY, very dark gray (7.5 3/0), some fine
prained sands and gravels, moderately high
piasticity, petroleum odor, siiff, moist

e —

SILTY CLAY to SANDY CLAY, gray (2.5Y 5/0),
fine grained sands, some subangular graveis up
1o 0.5° across, petroleum odor, very stiff,
moist

SILTY CLAY, mottied light gray to 8/8/88,

grayish brown (7.5YR 60 to 10YR Groundwater

5/2), some medium to coarse encountered - 8 L.
grained sands and gravels up to

0.5" across, petroleum odor, very

stiff, moist

Bottom of boring = 10.5 feet

SUPERVISEDANDAPPROVEDBY& ==



P

, ensco

’Q” environmental

’

services, Inc.

PROJECT NAME: SHELL STATION
3420 SAN PABLO AVE.
OAKLAND, CA

PRAOJECT NUMBER:1859G -

BORINGNO. B-3
DATEDRILLED: 8/8/8 8

B-3-1

t
it 1 _mer—r—y_ 1 t I

30

=
— -, =] ol o
2| 2| 84| 8¢ B2
Sl w| £ @ o wla
- ol S : o [+ 4 ‘3 E
£ g Sol 28 SOIL DESCRIPTION w e &
ow 7 < | <
i ' Asphalt - 2°, baserock - 6* ﬂ
17 SILTY CLAY, very dark gray (7.5YR 3/0), localized
CH fine grained sands, no petroleum odor, moderately

high plasticity, stiff, moist

CH

SILTY CLAY, mottied strong brown to brownish
yeliow (7.5YR 6/6 to 7.5YR €/5), localized fine
grained sands and angular to subangutar gravels up
10 0.5" across, no petroloum odor, moderately high
plasticity, very stiff, moist

CL

SANDY CLAY, motiled brownish yellow to yellowish
brown (10YR 6/8 to 10YR 5/8), fine grained sands,
no petroleum odor, stiff, moist 1o very moist

SANDY CLAY to CLAYEY SAND, mottied light gray to
dark brown (10YR 7/1 1o 10YR 3/8), fine grained
sands up 1o 60%, no petroleum odor. stiff to
medium dense, wet

8/8/88, Groundwater
encountered - 19 f{t,

Bottom of boring = 20.5 fest

SUPERVISED AND APPROVED BY RG.C.EG o507 ).
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"’, ensco PHOJE‘E:T“N;MEZ SHEI'J—. -STTA'—I'ION . BORNGNO. B-4
environmental 3420 SAN PABLO AVE. ;
.‘,, services, inc. OAKLAND, CA DATEDRILED:8/8/88

PROVECT NUMBER:1859G LOGGEDEY: | RAG

SOIL DESCRIPTION

140 1t/s.

UNIFIED SOL
LASSFICATION

BLOWS/FOOT

o
-

W ATER LEVEL
T OVAREADING

Asphalt - 2°, baserock - 4"

_ SILTY CLAY, very dark gray {7.5YR 3/0), localized fine
grained sands, no patroleum odor, moderately high
plasticity, stitt, moist

SANDY CLAY, mottled gray to strong brown
{7.5YR 5/0 to 7.5YR 5/6), fine to medium
grained sands up 10 40%, angular to subangular
gravels up to 0.5° across, locally very sandy and
gravelly, no petroleum odor, very stiff, moist

LT % 1

L L.l

SANDY CLAY, mottied brown to yellowish brown
(10YR /3 to 10YR 5/6), fine grained sand, locally
very sandy and very clayey, no petroleum odor,
hard, moist

Localized very gravelly beds, very stiff

Root holes containing free water

8/8/88, Groundwater
encountered - 19 f1.

‘Bottom of boring = 20.5 feet

SUPERVISED AND APPROVED B'YR.G.C.EM CEA 7

b .
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-
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e

DEPTH (1)

SAMPLE No

& ensco

environmental
services,

BLOWS/FOOT

140 ft/ibs.

inc.

UNIFIED SOIL
CLASSIFICATION

Pm;ECT NAME: SHF:-ELL STATION
3420 SAN PABLO AVE,
OAKLAND, .CA

PROJECT NUMBER: 1 859G

SOIL DESCRIPTION

BORINGND. B-5

WATER LEVEL
OVAREADING &

DATE DRILLED: 8/8/8 8

_LOGGEDBY: RAG

Asphall - 2. baserock - 4.

O
x

SILTY CLAY, very dark gray (7.5YR 3/0), localized
fine grained sands, no petrcleum odos, moderalely
high plasticity, stiff, moist

SANDY CLAY, mottied grayish brown to yellowish
brown (10YR 5/2 1o 10YR 5/8), fine to coarse sand
up to 40%, locally abundant gravels up to 0.5"
across, no petroleum odor, very stiff, moist

SANDY CLAY, mottied gray to brownish yellow
(10YR &/1 to 10YR 6/8), fine grained sands up to
30%, root holes, no petroleum odor, low plasticity,
hard, moist

SANDY CLAY, motiled yeliow browns (10YR 5/4 to
10YR 5/8), fine grained sands up to 40%, locally
abuntant gravels up to 0.5° across, no petroleum
odor, stiti, moist 10 very moist, free water in root
holes

8/8/88, Groundwiter
encountered - 19 L.

Decreasing sand, very stifi

SUPERVISED AND APPROVED BY RG./.C

Bottom of boring = 20.5 feet




L

PROJECT NAME / IOCATION PROJECT BORING SHEET
/ NUMBER: 40-88-666 | NUMBER: MwW-1 1 0oF 2
CONTRACTOR: . DRILLING |
3420 a?ﬁn %blo Avenue West Hazmat Drilling METHOD: H.S.A.
dakland, _
DRITIER: DRILLING
Randy Reidhead RIG: CME-55
START: 8:00 COMPLETED: 4~11~89/10:30
LIAND SURFACE LOGGED BY: |
CWNER: Shell 01l Cowpany ELEVATION: 100.00 (relative) Hal HanSﬁn
YHHRI T J—
HEH OU|MT |MC | DEPM DESCRIPTIONS OF MATFRIALS OBSERVATTON
f, E E W ¥ E E 0 AND CONDITIONS INSTRUMENT:]  NOTES
E |EX 8§ |E(er) E(Yn) Ly UNITS: Tip odoxr
.3 ASPHALT AND ROAD BASE {
+ CAY verygaﬁ(gray highly -
2T plastic, S1Ight1y Moist, o
4 o
CA I{Wl % gg- 18 5--_-]- SANDY CIAY; dark -1 1100 Strong odor
) 6—— & Y moist, sand fina to—
7~ the bottom of the unit (CL) -—
s T _
g..'”r -
ca |wn] 12/ | 210.04 18 10 ~— —1 375 $1ight odo
2 Pe// 11.5 + 4 i *
11 —— -
12 - f— —
T ] |
13 - - |
141 . -
ca |l 6/6/ 15.0+ 17 15 130 |Slight odor
3 9//| 16.5 4  SILTY CraY; dark yell - o
16| broun, poterately plastic, vell
17-1-  at The bottom of &S?B(EE? -
18 —J— =]
19-1- --] .
+ |
ca | mn 20.0- 1% 20 -1 3 Very slight
V1) |39:8 I : )i A
21 21 - -
2 '1E- “ |
2——'— — !
23T - |
WATER IEVEL DATA PROFESSICHAL GEOLOGIST
DATE
TIME
SIGNATURE
GWL
CASING
DEPTH TYPED NAME




PROJECT NAME / IOCATTCN

3420 San Pablo Averme
Oakiarnd, CA

PROJECT
NUMBER: 40-88-666

m_lsrm 2 OF 2

QONTRACTOR:

West Hazmat

DRILLING |
MEHDD: ! Ho S .A.

IRTLIER:

Randy Reichead

RIG:  CME-55

START:

8:00/4~11-89

CIIIPIEI‘ED:: 10:30/4~11~89

E

CWNER

Shell 0il Coupany

SURFACE
ELEVATION: 100.00 (relative)

10GGED_BY:
Hal Hansen

b= |

oo ] e b+ 4]

ololkc{wtd

o laglye 4 2)

=Oorw
hHZgoN

IR0
B2

HEuI>n
5-40011125

1“& 4 I

DESCRIPTIONS OF MATERTALS

s R—

AND CONDITIONS

OBSERVATTON
INSTRUMENT:|  NOTES
UNTTS: Tip

8
it

§
NN
%

1+

25 —
26 —

C&%AVELIH SMID. brown, ver.y

T i

tol/4inch

27 -~
28 =
29 —
30 —
31 -
32 —~
33 —
34 —
35 -
36 —
37 —~
38 —
39 —
40
41 —
42 ~
43 —
44 —
45 ~
46 ~
47 ~

[ i b 2 L
lllllIlll|l|l'llfilllll!liillll

!‘I'I—lrl:l:l:l.

Total Depth 25.0 feet

oo b b bbb b e o oo b,

— Lost sanpie No odor

WATER LEVEL DATA

PROFESSIONAL GEOLOGIST

SIGNATURE

TYPED NAME




PROJECT NAME / IOCATION

3420 San Pablo Averue
Oakland, CA

PROJECT
NUMBER: 40-88-666

BORING
NUMBER: MW-~2

SHEET |

1 OF 1

West Hazmat

3
METHOD:  H,

S.A,

DRILLER:

Randy Reidhead

RIG:

CME-55

START:

8:00/4-10-89

CCMPLETED: s»-45/4-1o-ag

2

;
§

SURFACE
EILEVATION: 100.29 (relative)

LOGGED BY:

Halﬂanéen

THHIRIR T —
MBEMMOU|MT |MC | DEPH CESCRIPITIONS OF MATERIAIS 1onsmmm
EF}E wg E Eo AND CONDITIONS INSTRUMENT: NOTES
E |E 5 |E(ft) E(Ym) 1= 47 UNTTS: Tip |
+.T ASPHALI AND ROAD BASE - )
ke o m. Vety ll.igll -
2 ~4— plasﬁic, sl cﬂhtly moist y'
3 -+ o sard (CH) . .
4 r . -
ca 6 5.0~ |18 5 - mde.lia ow plas- -4 25 Moderate
11*.!'12 %é/ 6.5 6T gi‘g{g gh 3 isgl . ‘odor
ST £ the uni 4
8 —]
9.l -
ca w2l 9/ |10.0417 10 —— -1 75 Moderate
2 16/ 11-5 - - |m
14 11—~ I |
12 41— —
I*- -y
13 —}— -
14 —— — _
4/5/1 15.0~1 16 15 0 No odor
& 1:;5-12 '// 16.5 6T SILTY CIAY; dark %w%% -
- Eici " ﬁa Stz p -
17 - tcwagbdttan tha s -
J @ _
19 —— - |
-F -y
CA | m#2| 12/ | 20.0- 17 20 0 No odor
4 ! %é 21-5 21 - ml mth 20-0 fwt -
221 —_
23 =}— -

FROFESSIONAL GBEOLOGIST

DATE
SIGRATURE
GWL
CASING
DEPTH TYPED NAME




PROJECT NAME / IOCATION PROJECT BORING smﬁ;-}
/ NUMBER: 40-88-666 | NOMBER: MW-3 g 1 0r 2
s DRILLING |
3420 San Pablo Averue West Hazmat METHOD: @ H.S.A.
Gakland, CA » -
Randy Reidhead RIG: ~ (ME-55
START:  11:00/4~10~89 mmmrm:{ 1:00/4~10-89
1AND SURFACE LOGGED BY:|
OMNER: Shell 011 Company ELEVATION: 100.00 (relative) Hal Han
ﬁ%g Eg gtls §§ onsmvm‘xaﬁ GENERAL
MAMMOUIMT (MC | DEPMH DESCRIPTIONS OF MATERTALS 1 OBSERVATION
PEPHWNI|P PO AND CONDTTIONS INSTRUMENT: NOTES
LILR T{L LYn SCALE
E |ER S |E(ft)|E(dn)| 1%= 4/ UNITS: Tip
v ASPHAIT AND ROAD BASE - ’
2 -—_4-— plaséiverzlgéﬂitﬂy mo highly_a
3 = ~—
4 —)
c |13 %/ 5.0- | 18 5. Jo No odor
= A 61— s CIAY; olive brown wi
T S elie pen e,
7~ ? ty,
a1 slighty moist CL) T
o 1. o
ca |mn| 13/ [10.0- 18 10 ~J— —0 No odor
~2 | 237 .5 - ]
21" - -
12 ]
13 1~ n
14 J smwcmn elloa,%ﬂ. ' '
3 ]
(o} !-_II:;B y 16137 17 :‘:Tr Todier: ta}.nalgw 5% c -: 0 No odor
17 -~ -
hk 1
18 —f—- ——
19 - ]
A 4
ca |19l 3/8/] 20.0 15 20 1 — —0 No odor
"‘4 21:5 - <
21 =} -
22 = i
) 23 e -

DATE
SIGNATURE
GHL
CASING
DEPTH TYPED NAME




PROJECT NAME / YOCATION PROJECT BORING |
/ NUMBER: 40-88-666 | NIMBER: MW~3 srmﬁ:r 2 OF 2
CONTRACTOR: DRIILLING |
3420 San Pablo Avenme West Hazmat Drill METHOD: H.S.A.
Oakland, CA - i ?
* Randy Reidhead RIG: CME-55
START: 11:00/4-10-89 COMPLETED: 1:00/4-10-89

IAND SURFACE LOGGED_BY:

OWNER: Shell 0il Company EIEVATION:100.50’ (relative) Hal Hansen
STSNBC|SI |SR mgg‘
AVIAULOG|{AN |AE. OBSERVATY
MPAMMou|lMT (ME | oEPH DESCRIPTICNS OF MATERTALS OBSERURBTON
g H g W g g E 0 AND CONDITIONS INSTRUMENT: NOTES
E |E 8 |E(£t) E(Yn) 1= 4/ UNITS: oder

23 1. h
24 i
ca | mwal 25/ | 25.0- 14 25 T c;m g8 1o No odor
-5 2?/ 26.5 + %f%%ic )
42 26 - —
27 - -
28 —|— —
29 1. -
ca [ v 18/ | 30.0 15 30 1o No odor
-6 235 31.5 1 Total Depth 30.0 feet )
39 31~ -
32 T -
33 - -]
E -
34 —}— —
35 - -
36— -
37 -} -
18 -F— -
391 -]
40 —}— —_
41 - -
42 —
43 - -
T .
44 —tem _—
45 g -
‘r -
WATER IEVEL DATA PROFESSIONAL GEOLOGIST

DATE
TIME =
GWL
CASING
CEPTH TYPED NAME




PROTECT NAME / IOCATION PROJECT BORING SHERT
/ NUMBER: 40-88-666 | NOMBER: Mi—4 | 1 oF 2
CONTRACTOR: IRIIIING
3420 San Pablo Avenue West Hazmat Drilling METHOD:  H.S.A.
Oakland, CA :
Randy Reidhead RIG: CME-55
START:  2:30/4-10-89 OCMPLETED: 6:30/4~10-89
LAND SURFACE TOGGED BY:
OWNER: Shell 01l Campany ELEVATION: 99.03’ (relative) Hal Hansen
g%i Eg g%'i%- OBSERVATT! iGﬁ:t«lERM..
'1’,”"?‘ ou M |MC DEPTH rmm%m:sor*&gmnm | OBSERVATTON
L AL Ty an SCALE SONDITT INSTRUMENT:.  NOTES
E |E 8 | E(et)| E(dn)| 1%= 4 UNTTS: odor
L] . ASTHALT AND ROAD EASE -
2 -1 y plastic, sl %{;Y' —
5T moist, no sand  (CH) -
4._"r. — ‘
e |mual 17/ | 5.0- | 18 5 17 Slight odor
-], 255 6.5 4+ sy ; dark . Stign
32 6—::—- g y s 1 ty, -
7—— (CL ! 7 -
gt _ -]
2 l- SILTY CIAY; dark owish -
o | a4l 6/0/] 10.0+ 17 10 ~f— brown, -0 No odor
~2 1.5 + es, modarately e, o :
11—~ mo (L) ~
12 1 ]
13 —f- J
14 SANDY : ‘
ca | maiaf 8/9/] 140417 15 - mﬁm%y? anstTé'isPno , 0 No odor
-3 15.5 T b 4 a Ccoarse -
16 —}— sand at the of the —f
17.:-__ unit (au) '
18 1 —
19 —t— -
ca | meaf 9/8/] 20.0- 15 20 -F 1o No odor
e EALER: X -
21 «d -
22 e —
231~ -
WATER LEVEL DATA PROFESSIONAL GEOLOGIST
DATE
TIME
SIGRTURE
GWL
CASING
DEPTH TYPED NAME




PROTECT NAME / ILOCATION PROJECT BORTNG Sﬂﬁﬁl‘ 2 OF
/ NUMBER: 40-88~666 | NUMBER: MW-4 | 2

CONTRACTOR: DRTLLING |
3420 San Pablo Avenue West Hazmwat Drilling METHOD: - H.S.A.
Cakland, CA TRITIER: ;

IRITLING
Randy Reidhead RIG: ~ CME-55
STARP:  2:30/4-10-89 OCMPLETED: 6:30/4-10-89

Bl

IOGGED BY;
Hal

SURFACE
ELEVATION: 99.03 (relative)

;
:
|

onsmm&l
CEPTH DESCRIPTIONS OF MATERTAIS L
AND CONDITIONS INSTRUMENT':

SCALE
1= 47 UNITS: ‘ Cdor

Ll
1 falele]
ZH

GENERAL
OBSERVATTION
NOTES

iR

g
g

vy R
_ pweesy

'§<oomw

-— B

mig R0

23 ]
24
LA E A R M
26 -

27 -
28 -
29 ]
caA | Ml 19/ | 30.0- 17 30 -
-6 |22/ | 315 ng

12
23 ]
34 -]

W

3} 2’ " _

[
0 No odor
to 1", some c fines

0 No odor
Total Depth 31.5

36 —
37 —
38 —

bbb b bbb e b 18

WATER 1EVEL DATA PROFESSIONAL GEOLOGIST

S TYPED WA




PROJECT NAME / TOCATION mmsasﬁsmms SHEET 1 OF 2
S She o & CDNIRA‘ : TRITIING ;
O Avenie CTOR:
Oakland, CA West Hazmat Drilling METHOD:  H.S.A.
DRILIFR: |
Randy Reidhead RIG: ME-75
START: 12:15/01-19-90 COMPLETED:| 2:40,/01-19-90
LAND SURFACE TOGGED BY:
OWNER: Shell Oil Cowmpany ELEVATION: 20.91 Hal HaBYnsen
FERIR S
o
MAMMOUMT \KC | DePm DESCRIFLIONS OF MATERIALS | OBSERVATION
LIvH T!L Ly | scas o ’
E [ER §|E(et)|Edn)| 1= 2 UNITS: pam
1T Asphalt road base 4
= CLAY; v dar hi <
2 _j.___ las{'..‘l.c, sl:.ghtl?rrggist ghly
31 -
T =
a|w-9/ |B.0~| 18 51 sanDy SANDY CIaY; y roun, —| 50 Slight odor
5-112/ | 6.5 4+ astJ.c sll
7| ¥ 6 —— mg?ta(cz, r slightly
o -
8_1 _ —
91 -
ca {mi 12/ | 10.0- 18 101~ saturated —Jo |
5= 1// 11.5 + . ™ odor
2 {9 11 - |
121 —
13 - -
+ .
14 —— —
ca |w 5/ [15.0d4 18 15 - Jo No odor
5 72 16.5 | | ]
i 6T Srirv cray; dark éﬁmsn" sh ]
17 4~  brown, moderatel yypl -
+ saturated (CL) |
18 —— —
191 -
ca w44/ }20.04 18 20 —— —o No odor
=47 (215 il ]
3 21
22 —— —
.{._ s
23 -
WATER LEVEL DATA GEOLOGIST
DATE 2
i : 4‘22 Wl W prgon
GWL 7.89 ST
. Hal Hansen
CASING
OEPTH | 25’ TYFED NAME




PROJECT NAME / IOCATION

Cakland Shell
3420 San Pablo Averne
Cakland, CA

!

:
NUMBER: 40-88-666 | NUMBER: MW-5 j 2 |OF 2
CONTRACTCOR: DRTILIING
West Hazmat Drilling METHOD: H.8.A.
DRIIIER:
Randy Reidhead RIG: . (ME-75

START: 12:15/01=19-90

CCMPLETED: 2:40/01-19-90)

=
E

|

SURFACE,
ELEVATION: 20.91

LOGGED BY3
Hal Hansen

HERE N
 tadd v Lol
HpPgRen
ol glesd
nHZCOoO0
ﬂhwzwm
:1 H2k n
RN
g<onmw

1= 47

DESCRIPTIONS OF MATERTALS
AND CONDITIONS

CONTAMINANTS

OBSERVATICN

GENERAL
OBSERVATION
NOTES

1| R

2
U
S

25.0+
26.5

N

25 —

GRAVELLY SAND; brown, course-:

sand turated, mino
mmiﬁﬁﬁmm(ﬁn *

27 -

26—

30 -]

Total Depth at 26.5 feet

et b et b b b e b

No odor

WATER LEVEL DATA

02-02

2140

7.89

CASING
DEPTH 25’




PROJECT NAME / IOCATION

Cakland Shell
3420 San Pablo Averne
Cakland, CA

.
NUMBER: 40-88-666 | NUMBER: MW-6 L oF 2
CONTRACTOR: o DRILLING |

West Hazmat Drilling METHOD: H.S.A.
DRILIER: |

Randy Reidhead RIG: QME-75

START: 9:00/01-19~50

CCMPLETED: 1:00/01-19~90

LAND ) SURFACE IOGGED BY:
OWNER: Shell 0il Company ELEVATICN: 22.32 Hal Hagﬁen
i?i?j%% AN [AE %B@ CENERAL
MEMMOU(MT [M¢ | pepm DESCRIPTIONS OF MATERTALS ° OBSERVATION
PHPHWN |P PO AND CONDITIONS INSTRUMENT:| ~ NOTES
L 1L 7L LYV | SCAIE OUM |
E (ER 8 |E(£t)| E(in)| 1"= 47 ONITS: ppm
LT Asphalt road base .
21— hlghiy a{astlc, sllgﬁtly ]
3-T -
. )
ca w10/ |5.0- | 13 51 SANDY CIAY: greenish Jo No odor
6- 5 6.5 1 moderately plastic, sﬁgg{:ly-
1l }38 6—+—- moist (CL¥ —
7 1 -
gl —_
91 N
ca |mi-H 9/ {10.04 1s 10 -} Color change to yellowish —J 14 Slight odor
6- lé/ 11.5 + brown yel . o
2 12 11— -
12 e _
131  saturated ]
14
ca |mi-Hs/ [15.04 18 15 -  sIIIY SIITY CIAY; Xellow:.sh brown,— 0 No oder
6- |8/ |16:5 + &
3 |1 16 —fun saturated)( —-ﬂ
T
17 - -
18 —fe- —_
19 -
CA 5,/ 20.0-1 18 20 0 No odor
e |77 1215 i Total Depth at 21.5 feet -
i |7 21 7
22 1 —
23 - -
-1.. -
WATER LEVEL DATA GEOLOGIST
DATE | 02-02 /% /
% L o L
TIME | 11:41 e
GWL, 7.86 ST
- Hal Hansen
CASING
DEPTH | 207 TYFED NAME




PROJECT NAME / LOCATTON PROJECT EBORTNG SHEET 1 OF 1
NUMBER: 40-88-666 | NUMBER: MW~ ‘a

g T T

Q : :

Caklard, CA West Hazmat Drilling METHOD:  H.S.A.
DRILLER: |
Randy Reidhead RIG: CME~75
START: 11:00/01-19-90 OOMPLETED: 12 : 00/01~-19~90)

1AND SURFACE LOGGED BY:

OWNER: Shell 0il Company ELEVATION: 20.36 Hal Ha?éen
gYSNBCISL (SR s
MHMMO U MT {MC | DEPMH DESCRIPTIONS OF MATERTALS Lt OBSERVATION
PHPHBWN|P PO AND CQONDTTIONS INSTRUMENT:)  NOTES
L ILE T|L LV | SCAIE oM
E |E 8 | E(£t)| E(in)| 1%= 4’ UNITS: ppm

1T Asphalt road base J
+  CIAY; w k. hi
2 plastic?ns’l%tlgr?gist hly 1
+ @ 1
3 —
4 —
CA | MW~ 16/ | 5.0~ | 18 5 SANDY CIAY;: ?reem.sh Jos Moderate
7= 22; 6.5 + moderately plastic, s%gt\{{:ly - odor
1 |30 6 —— moist (CIX —
ST 1
o1 K
9 - -
.|. . -
CA | Mw- 9 10.0- 218 10 «—+— Color change to yellowish 85 Moderata
Vi 1%/ 11.5 T brovwn ¥ T odor
e o Saﬂl]‘.'atai 1
12 —f— —ay
13 -
14 -1 — —]
caln g; 15.04 18 154 4 s Slight odor
3 |10 ) 16 —— STITY CIAY; yellowish brown, —
T+ mMxerately plastic, saturated -
17 4 (CL) —
18 1':- ]
19 —— —
ca |mve/ [20.04 18 20 —}— —Jo No odor
7- |87 |21.5 + ]
4 {14 21 —— -
22 - — Total Depth at 21.5 feet  —
23 ~t—~ -
WATER LEVEL DATA GEOLOGIST
DATE | 02-02 2 ;
m 11:52 W s
- SIGNATURE
GWL, 8,91
Hal Hansen

CASING

DEPTH | 20/ TYPED NAME




PROJECT NAME / IOCATION PROJECT BORING SFERT
/ NUMBER: 40-88-666 | NUMBER: MW-8 BT 1 oor 2
Cakland Shell CONTRACTOR: o TRITLING |
3420 San Pablo Avermue West Hazmat Drilling METHOD: H.S.A.
Oaklard, CA
DRIIIER:
Randy Reidhead RIG: QIE-75
START: 2:30/01~18-90 COMPLETED: 3:45/01-18-90
LAND SURFACE IOGGED BY:
OWNER: Shell 0il Company ETEVATION: 20,95 Hal Hansen
sTsNBclsI Isr CONTAMLNANT
AYAULO|AN |AE OBSERVATION| GENERAL
MAMMOU|MT |McC | pEpm DESCRIPTIONS OF MATERTALS —| OBSERVATTON
PEHPBWN|P PO AND CONDITIONS INSTRUMENT:|  NOTES
L L T|L LV | scae OVM
E |E S |E(£t)| E(in)| 1"= 4/ UNITS: ppm
1T Asphalt rcad base .
- CIAY; w dark hi ¥
2T plastic: L1ignt1y moise W]
+ () 4
3 - ]
4._|.l.:__ ]
ca 1 16/ | 5.0~ | 18 5 . - 3 Slight odor
8- | 27/ | 6.5 + SANDY CIAY;
k4 61 moderatery plastis siohtiy ]
;1 moist (CC 3
a _ —
o T k
ca {mi- 112/ | 10.0- 18 10 —— saturated — 100 | Moderate
g- | 137 | 11.5 + . odor
2 |19 11 - —
12— —
13 -
144 — —]
aa |14/ [15.0 18 15 ]~ Jdo 1o odor
1Y ) 16 — —]
17 —+— SIITY CIAY; dark vellowish -
+ brown, slic%htly anstic, .
18 «j~— saturated {CL) -
19 ..]r -] .
—j g
CA [MW-{9/ |20.0-] 18 20 —— — 0 No odor
8- 1%/ 21.5 + 1
4 |1 21 —— -
e - 1
22 —— Total Depth at 21.5 feet - .
23 - |
+ -
WATER IEVEL DATA GEOLOGIST
DATE | 02-02 2. {%é
TIME | 11:49|
— — SIGNATURE,
: Hal Hansen
CASING
DEPTH | 20’ TYPED NAME .




PROJECT NAME / IOCATION PROJECT BORING SHEET
NUMBER: 40-88-666 | NUMBER: MW-9 | L oF 2
Oakland Shell CONTRACTOR: TRITLING
3420 afﬁn &gblo Averme West Hazmat Drilling METHOD:  H.S.A.
ca]:]‘ f
DRILLFR: |
Randy Reidhead RIG:  (ME-75
START: 12:30/01~19-90 COMPLETED: 2:00/01-19-90
TAND SURFACE TOGGED BY:
CWNER: Shell Oil Coapary ELEVATION: 21.19 Hal Ha%en
REZURS|RE 3B SRR
3 GENERAL
MHMMOU|MT |MC | DEPm PESCRIPIIONS OF MATERTALS —| OBSERVATTON
LILH T{L LV | SCGALE S MENTS  NOTES
E |ER 8 (E(et)|E(in)] 17= 47 ONITS: pom
1.1 Asphalt road base -
4 crav; very dark highly -
2 ;(J]d%?{:ic?xglighly%{ét ohly -
R R R
4—:— -
ca|mid9/ |5.0-1] 10 5~ SANDY CIAY; yellowish brown,] 0 No odor
9~ |23/ 1 6.5 i tel i i ]
=12 7/ 6 1 m(@¥ plastic, sllgtrtl_y_
7 -
- - —
9] ]
4. 4
ca | M- %cls; 10.0- 18 10— —] 30 Slight odor
2 | 3% 11 - -
- -
121~ —]
13 - ~
14 T —
e {wds/ |1s.04 18 151~  SIITY CLAY; dark yellowish —| 0 No odor
9= ?’é/ 16.5 T brown, slightly plastic 1
3 16 --;-- saturated {CL) -
17 -HF- -
18 —— —
19 - -
ca | i 20.04 18 20 - — ~Jo | Mo odor
4 ) 21— ~
22 -3— Total Depth at 21.5 feet —f
23 -] -
1- B
WATER LEVEL DATA GEOLOGIST
DATE | 02-02 Mﬂ /
TIME | 11:43
SIGNATURE,
GHL 9.02
Hal Hansen
CASING
DEPTH | 207 TYPED NAME




ROTEC 40-88-666 MW-10
Oakland Sheil 1
2420 San Pablo West Hazmat HS.A 10"
Oakland, California '

Tom Wright Acker
9:00 am. 10/23/91 10:45 aum.. 10/23/91
Landowner: City of Oakland
Charles K. Almeida
1 [ --------—--Asphalt/Road Base------r--eeuue T~
2 T -1
3 ——t ——
4 —re ——
+ -
CA MW- | 720- | 565 | 16 5 =1 CLAY; silty dark gray, medium plasticity;—— 55
101 | 25 T ayicdy Y ey plastiely ]
51 +
7 = 3_
81 T
9 —p— —
CA MW- 7-12- 10- 18 10 == - =
10-2 21 115 T CLAY; silty, some coarse grained sand 4 213
11 ~— and .23* diameter angular grains, very —
I~ moist (CL) -
12 =
131 T
14 — o
CA | MW. | 4815 | 15- | 18 15 —— - 118
103 16.5 T CLAY,; silty gray green, medium to coarse—
16 —1— gravely sand, minor fragments; very moist——
T %CL) T
17 ——= —)
e T
19 -1 q_
cA | MW- [ 615  20- 18 20 —— I 51
104 20 215 T SANDY SILT; clayey tan brown, ve% ]
21 —{— fine grained sand, solt; very moist (ML) —~
22 —f=--m-e—-Total Depth at 21.5 ft.----e--ammne-s1—
23 -
4 -+
BOREHOLE WATHR LEVEL DAT,
102351 Sheet 1 of T
10:50 a.m.
16.54 I/ Delta
// Environmental
193 Consultants, Inc.




3

Oakland Shell
3420 San Pablc Avenue
Qakland, California

" Landowner: City of Oakland

CA

CA

CA

CA

11-1

11-2

113

MW-
114

4-14-
as

4-18-
31

6-10-
13

16-24-
s

5-6.5

10-
115

15-
165

20-
215

15

10

13

20

O 0~ B W

[ T T R O T o T . T S — R S R e Sy
= O W 00 -1 bl W N = D

40-88-666 MW-11
‘West Hazmat HS.A jO“
Tom Wright Acker
12:20 pm. 102391 2:15 pm. 102391 pm.
Chartes 'K. Almeida
1 --eme-eeemee-Asphalt/Road Base---wesssvruemsenn T
-1 -1
-t —ts
—— CLAY; silty dark brown, minor fine 1 0
T grained sand, medium pfastlclty--dxy T
4 1
=1~ Tan brown, very moist. 1T 0
T T
- gradational contact I
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled {ft below TOC) < (Concentrations in pg/L) —> (mg/L)
MW-1 08/06/91 5 10.86 — — — —_— — — —
10/23/91 11.05 32,000 2,700 360 550 3,700 — —_
01/28/92 10.84 14,000 1,000 106 450 1,600 —_ —
05/05/92 9.42 98,000 11,000 1,200 3,500 18,000 — —
07/13/92 11.36 11,000 1,100 1320 740 1,200 — —
10/12/925°H 13.14 —_— — —_— —_ —_
01/12/93%H 7.52 — 110 — — — — —
04/06/935H 7.13 — — — — — — —
07/12/935H 11.02 —_ —_ — — — —_—
10/13/93% 12.18 —_— — — —_ — —_
01/20/94°™ 9.18 — — — —_ — —_ —
04/13/945H 8.72 — — — — — —_— —
07/19/94 8.76 17,000 420 140 530 1,300 —
10/27/94 10.49 23,000 1,200 130 990 960 — —_—
01/03/95 6.15 31,000 610 160 1,200 5,000 —
04/13/95 5.24 20,000 340 42 680 2,900 — —
06/3095 7.24 16,000 450 62 460 1,200 —
10/11/95 9.48 8,400 660 47 510 850 8,000 _
10/13/95 7.400 730 54 490 1,100 8,200
01/17/96 6.48 24,000 570 110 820 2,900 15,000 —
04/10/96 5.38 20,000 - 120 i1 420 1,400 15,000
07/30/96 7.61 7,900 240 22 170 300 12,000 —
10/17/96 8.66 6,600 1,000 20 120 130 10,000 14
01/22/97 5.00 13,000 170 <50 330 1,200 18,000 1.6
04/01/97 6.42 7,900 240 26 130 200 6,400 1.4
07/14/97 8.02 5,000 - <26 <20 59 - 61 9,000 1.9
10/08/97 9.43 3,200 180 7.6 18 6.1 11,000 43
01/19/98 8,100 39 <20 280 660 1,100 2.6

01/19/98" 8,200 43 <20 280 660 1,100
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) - (Concentrations in ug/L) > (mg/L)
MW-2 08/06/91 9.72 50,000 15,000 —_ 2,700 13,000 — —
10/23/91 10.03 120,000 11,000 1,400 3,500 19,000 — —_
01/28/92 8.78 49,000 7,400 800 1,300 8,300 — —
05/05/92 7.58 52,000 12,000 1,100 2,200 12,000 — —_
07/13/92 9.63 47,000 15,000 2,400 4,500 16,000 Ce— -
10712/925°H 11.66 — — — — — — —
01/12/93%H 7.13 —_ _— —_ — — — —
04/06/9351 6.40 — — —_— e —_ — —_
07/12/93 8.75 59,000 12,000 950 2,400 11,000 — —
10/13/93 10.28 54,000 14,000 1,200 3,700 22,000 — —
01/20/94 —_ —_— — — — e
04/13/94 735 79,000 9,400 740 2,100 12,000 _— —_
04/13/94™° 7.35 110,000 11,000 710 2,400 13,000 —
07/19/94 8.24 63,000 13,000 310 1,900 13,000 —_ —
07/19/94%% 8.24 12,000 12,000 140 340 12,000 —
10/27/94 1026 64,000 8,800 430 2,100 10,000 — —
01/03/95 6.44 67,000 9,800 720 2,800 11,000 —
01/03/95%° 6.44 58,000 9,700 620 2700 12,000 — —
04/13/95 5.89 83,000 10,000 490 2,600 13,000 —
04/13/95% 5.89 74,000 9,500 350 2,100 11,000 — —
06/30/95 7.41 65,000 12,000 1,800 2,400 12,000 —
10/11/95 2.02 68,000 3,300 840 3,000 13,000 1,400 —
01/17/96 7.42 79,000 12,000 640 2,700 14,000 2,200 —_
017171964 742 78,000 12,000 920 2,500 12,000 2,500
04/10/96 6.91 84,000 7.200 310 1,700 7,800 2,900
07/30/96 763 26,000 6,800 210 1,300 5,500 4,500 —
16/17/96 8.27 46,000 9,800 340 2,000 6,500 4,900 1.8
01422197 7.00 52,000 6,200 220 1,400 6,600 3,000 19
01/22/97%F 7.09 54,000 - 6,100 230 1,400 6,500 2,600 1.9
04/01/97 6.91 69,000 6,000 280 2,400 11,000 3,800 20
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CAMBRIA

Table 3. Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) < (Concentrations in ug/L) > (mg/L)
07/14/97 9.93 53,000 7,700 260 1,600 5,200 2,400 1.2
07/14/97%° 9.93 59,000 8,700 400 1,900 6,900 2,700 1.2
10/08/97 10.43 56,000 8,500 320 1,600 5,100 4,200 2.1
10/08/97%7 10.43 53,000 8,300 330 1,600 2,900 2.1

01/19/98 3.60 230

MW-34 08/06/91 11.18 430 8 1 4 15 _ —_
10/23/91 11.69 390 2.10 <0.3 0.48 2
01/28/92 9.99 190 <0.5 <0.5 <0.5 <0.5 — —
05/04/92 9.46 190 <1 <1 <1 0.71 — —
07/20/92 11.29 200° <05 <0.5 <0.5 <0.5 —_ —
10/12/92 13.10 180° <0.5 <05 <05 <0.5 —
01/12/93 7.32 180 <0.5 2.3 0.9 5.6 —_ —
01/12/93%° 7.32 260 <0.5 <05 <0.5 <05 —
04/06/93 7.44 280 <0.5 <0.5 <0.5 <0.5 —
07/12/93 10.62 310° <0.5 <05 <0.5 <05 —_—
10/13/93 12.05 150 <0.5 <0.5 <0.5 <05 ——
01/20/94 0.62 180 <05 <0.5 <0.5 <0.5 —
04/13/94 9.15 270 <0.5 <0.5 <05 <05 —_— —_
07/19/94 10.13 190% <0.5 <05 <0.5 <05 —_ —_
10/27/94 11.66 160* <0.5 <0.5 <0.5 <0.5 —
01/03/95 6.89 100* <05 <0.5 <0.5 <0.5 —_
04/13/95 6.79 120% <0.5 <0.5 <0.5 <0.5 ——
06/30/95 .94 180% <0.5 <0.5 <0.5 <0:5 — ——
10/11/95 10.62 150 22 <0.5 <0.5 <0.5 23 —
01/17/96 7.18 120 <0.5 <0.5 <0.5 <0.5 7.8 —
04/10/96 6.76 160 <0.5 <0.5 <0.5 <0.5 12
07/30/96 9.04 57 <0.5 <0.5 <05 <05 <25 —_
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MIBE DO
Well ID Sampled (ft below TOC) > (Concentrations in pg/L) > (mg/L)
10/17/96 9.04 <50 <0.5 <0.5 <0.5 <0.5 Q.5 20
01/22/97 5.03 <50 <0.5 <0.5 <05 <05 37 2.4
04/01/97 8.23 71 <0.50 <0.50 <0.50 <0.50 - 1.6
07/14/97 9.09 <50 <0.50 <0.50 <0.50 15 - 1.9
10/08/97 10.23 73 <0.50 <0.50 <0.50 <0.50 R 55
MW-4 08/06/91 10.57 1,300 28 18 68 150 — —
10/23/91 10.46 1,900 97 6.10 33 77 _— —_
01/28/92 9.54 200 7.60 <0.5 3 3.30 — —
05/04/92 833 690 08 3 13 <1 — —
07/13/92 9.87 1,500 140 2.90 17 12 — —
07/13/92%F 9.87 870 95 1.90 10 7.10 —_
10712/62578 12.43 — —_ — — — — o
01/12/935H 7.12 —_ — — —
04/06/935T 7.23 — — — — — _
07/12/935H 10.08 — — S — — — —
10/13/935H 1135 — — — —
01720794 9.06 — — - — — —
04/13/84H 8.58 —_ - — - —
07/18/94 9.71 12,000 230 43 230 660 — —
1072719454 10.60 — — — — — —
01/037955H 5.49 — —_ — — — —-
0471379551 6.53 — — — — e —_ —
06/30/95 9.57 7,400 140 <0.5 160 350 — —
10/11/95 10.30 3,000 29 10 100 82 9,700 —
01/17/96 6.68 9700 190 <05 190 410 4,500 —
04/16/96 - 7.90 2,800 16 <05 22 50 6,100 —
07/30/96 8.73 1,600 68 <12 58 39 8,500 2.8
10/17/96 7.63 4,800 120 <25 150 96 11,000 2.8
01/22/97 5.26 12,000 g3 <20 170 240 4,300 2.6
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) < (Concentrations in pg/L) — (mg/L)
04/01/97 3.02 4,800 65 <5.0 g1 93 3,200 24
07/14/97 10.05 2,400 35 <10 30 20 6,000 2.0
10/08/97 10.22 2.900 66 <20 <20 <20 7,300 59

01/19/98" — — - — — — — —

MW-5 08/06/91 10.23 9,100 210 27 240 660 — —
10/23/91 10.89 12,000 92 18 230 450 —
01/28/92 8.45 3,300 130 10 180 220 — —
05/04/92 8.05 3,900 95 <125 260 120 — -
07/13/92 10.00 4,100 180 12 250 73 — —
10/12/92°°H 11.83 — — — — —_ —
01712/93%FH 6.10 — — — — —
04/06/93 6.18 6,200 71 <0.5 53 150 — —
07/12193 9.59 3,400 130 <0.5 170 130 —_— —
10/13/93%H 10.80 _— — — — —_
01/20/94H 7.42 — — —_ — — —
04/13/94%H 7.05 — — —_ —_ —
07/19/94 8.57 11,000 180 13 180 260 —
10/27/94 10.14 6,900 82 <5 210 1110 — -
01/03/95 5.84 12,000 110 46 790 510 _— —
04/13/95 523 10,000 61 <20 330 140 — —
06/30/95 7.43 12,000 180 8.60 440 340 — -—
10/11/95 8.90 11,000 <50 <50 440 340 5,100 ——
10/11/96% 8.90 11,000 95 <50 440 330 660
01/17/96 6.40 82,000 330 120 960 1,408 820"
04/10/96 5.70 23,000 <50 <50 360 190 770 —
04/10/96™° 5.70 19,000 84 <50 430 200 590 —_—
07/30/96 7.71 38,000 3,000 <100 1,100 2,600 560
10/17/96 9.04 13,000 36 <10 210 160 720 14
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CAMBRIA

Table 3. Analytical Resulfs for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Qakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) < (Concentrations in g/L) —> (mg/L}
10/17/96™ 9.04 11,000 75 <10 180 150 450 14
01/22/97 4.85 20,000 63 <50 380 390 650 1.6
04/01/97 6.54 16,000 110 <50 390 320 2,200 14
07/14/97 8.54 15,000 70 <20 220 170 450 1.8
10/08/97 9.09 9,100 27 11 170 57 . 530 47

01/19/98 2,11 9,500 92 <50 200 77 1,100 2.5

5

MW-6 08/06/91 10.61 28,000 1,400 200 1,300 4,200 — —
(Abandoned)  10/23/91 11.68 53,000 1,400 230 1,800 6,700 _— —
01/28/92 8.90 87,000 1,200 470 2,000 6,600 — —_
05/05/92 8.01 230,000 <500 <500 3,200 11,000 — —
07';'13/92SPH 10.77 2,700,000 <2,500 3,500 14,000 36,000 — —
10/12/92 8.68 —— —_— —_— — —
01/12/935H 6.40 — — — — —
04/06/93 5.93 320,000 2,500 14,000 980 14,000 _
07/12/93 10.25 31,000 1,100 4,500 150 4,500 —
07/12/93‘;‘;; 10.25 25,000 1,200 4,800 270 4,800 —
10/13/93 12.28 —_ _— — — —
01/20/9458 9.14 — — —_ — —_ —_
04/13/945™ 7.67 — — —_ — —_ —_
07/19/945H 10.07 — —_— —_
10/27/945FH 11.84 — — — — — —
01/03/95%H 7.80 — — — — — —_
04/13/955H 577 — — — — —
06/30/95 7.78 1,100,000 6,600 6,100 12,000 29,000 — —
10A1/95 10.06 30,000 130 <50 1,400 4,200 710 —
01/17/96 6.91 450,000 510 1,400 2,700 11,000 630 e
04/10/96 592 22.000 - 47 <10 350 860 <50 —
07/30/96 8.97 38,000 3,000 <100 1,100 2,600 560 —
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CAMBRIA

Table 3.  Apalytical Results for Ground Water - Shell Service Station WIC #204-5508-53006, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water ~ TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) + {Concentrations in pg/L) > (mg/L)
07/30/96%® 8.97 38,000 450 100 1,000 3,100 800 —
10/17/96 S 9.87 34,000 470 <100 1,300 3,900 <500 1.0
012297 4.43 26,000 <100 <100 600 1,700 <500 1.3
04/01/97 6.84 30,000 96 33 840 2,600 190 14
07/14/97 10.30 29,000 200 <100 690 2,000 . <500 2.3
10/08/97 10.46 55,000 500 110 640 1,500 900 0.0
MW-7 08/06/91 8.00 13,000 4,300 76 770 730 — —
10/23/91 8.16 18,000 3,200 31 660 770 — —
01/28/92 7.11 5,000 1,200 <10 220 54 —_ —
05/05/92 6.47 9,500 3,100 72 620 880 — —
07/13/92 773 20,000 4,200 130 1,600 1,100 —_ —
10/12/92 9.97 16,000 2,500 170 560 170 — —
01/12/93 6.26 15,000 2,300 <50 690 440 _ —
04/06/93 502 26,000 5,400 <05 1,200 3,000 — —
04/06/93%* 592 21,000 5,200 180 1,200 3,000 — —
07/12/93 7.27 10,000 3,000 100 510 530 —
10/13/93 9.40 59,000 13,000 4,400 4,400 20,000 —_ —
01/20/945H 7.03 — — — - —_—
04/13/945H 6.56 — _— — — — — —
07/19/945H 6.91 — — —_— — — _ —
10/27/945H 8.28 — — — —_ — —
01/03/95%H 6.48 — —_— — — —_ —
04/13/95% 6.54 —_— — —
06/30/95 7.08 900,000 11,000 8,500 14,000 52,000 — —
107119554 7.88 — — —- — —
01/17/96%* 7.26 — — — — —
04/10/96°" 6.98 - — - —- —
07/30/96 7.34 —_ — — _— — — —
1011719651 7.63 — — - — -
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CAMBRIA

Table3. Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California

Date Depthtowater  TPH-G B T E X MTBE DO

Well ID Sampled (ft below TOC) < (Concentrations in p1g/L) > (mg/L)
0122197 6.46 56,000 2,000 520 1,400 2,400 1,800 0.5
04/01/97 6.97 66,000 3,600 460 2,400 10,000 2,300 1.6
07/14/97° 8.90 — — — — — — -
10/08/97 9.21 68,000 2,400 9,700 21
01/1 1,700

MW-8 08/06/91 9.60 32,000 3,700 1,100 1,400 6,100 — R—
10/23/91 973 63,000 4,800 1,300 1,300 6,900 ——e —
01/28/92 7.72 32,000 1,900 750 1,400 6,300 — ——
05/05/92 6.48 180,000 2,200 2,000 2,700 13,000 —— _—
07/13/92 2.55 56,000 4,500 1,500 2,700 9,100 — ——
10/12/92 9.97 34,000 2,400 550 1,400 6,400 — —
10/12/92%2 0.97 34,000 3,100 700 1,500 7,200 — —
01/12/93 6.94 110,000 2,100 1,200 2,400 12,000 — —
04/06/93 572 38,000 2,500 840 1,100 4,900 — —
07/12/93 7.65 27,000 2,800 990 1,200 5,300 — ——
10/13193 8.25 32,000 3,300 1,300 1,600 3,400 — —
10/13/93%® 8.25 47,000 3,200 1,300 1,600 8,500 — ——
01/20/94 1.25 78,000 1,900 670 1,300 6,600 — —
01/20/94%% 7.25 60,000 1,700 680 1,100 5,500 —_ —
04/13/94 7.12 41,000 1,300 720 1,200 6,000 — —_
07/19/94 743 140,000 1,800 1.400 2,000 9,000 — —
10/27/94 7.55 32,000 1,200 670 1,200 5,700 — —
10/27/94%¢ 7.55 42,000 1,100 650 1,100 5,700 — —
01/03/95 6.04 38,000 1,000 700 1,500 7,500 — —
04/13/95 5.04 31,000 1,200 570 1,000 5,300 —— _
06/30/95 5.72 110,000 2,000 1,500 2,000 9,700 — —
10/11/95 7.06 36,000 . 170 60 1,300 6,300 510 —
01/17/96 5.84 38,000 1,000 520 1,100 6,200 950 —
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) - (Concentrations in pg/L) > {(mg/L)
04/10/96 5.03 54,000 650 260 850 4,700 <250 —
07/30/96 6.36 33,000 780 330 830 4,200 1,700 ——
10/17/96 5.94 35,000 750 300 1,100 5,000 1,200 1.6
01/22/97 593 25,000 260 78 420 2,400 120 18
04/01/97 6.24 22,000 680 180 550 2,500 . 260 1.8
07/14/97 8.59 25,000 870 200 850 3,100 500 14
10/08/97 9.04 27,000 1,000 190 960 3,000 170 4.6

01/19/98 3.34 21,000 660 160 740 3,300 170 2.2

e

MW-9 08/06/91 10.33 11,000 1,700 95 520 1,400 — —
10/23/91 1113 20,000 1,000 47 <0.3 940 — —
01/28/92 9.02 3,500 120 <10 280 36 —
05/04/92 7.67 7,700 1,200 <50 380 630 —
07/20/92 10.26 11,000 910 <50 220 1,200 —_—
10/12/92 12.19 2,100 340 15 77 44
01/12/93 —— — — —
04/06/93° — — — — — —_—
07/12/93" — — — — — — — —
10/13/93 1117 2,900 140 <5 <5 120 —— —
01/20/94 8.03 1,700 380 6.90 150 400 —
04/13/94 7.81 6,000 1,000 <20 450 420 — —
07/19/94 8.96 12,000 1,400 <5 740 1,200 —
10/27/94 11.00 10,000 1,200 160 280 860 —_ —
01/03/95 6.60 4,400 680 7.70 180 370 —
04/13/95 6.73 1,700 ] <10 69 170 — —
06/30/95 7.32 14,000 2,200 18 900 2,600 —
06/30/95™? 7.32 13,000 2,100 17 870 2,500 — —
10/11/95 8.10 9,600 35 12 360 980 590 —
01/17/96 575 2,300 150 7.41 54 130 170
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CAMBRIA

Table 3.  Analytical Resuits for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Qakland,

California
Date Depth to water  TPH-G B T E X MTBE DO
Well ID Sampled (ft below TOC) - {Concentrations in pg/L) —>- (mg/L)
04/10/96 517 5,200 290 <5 02 220 240 _—
07/30/96 8.1 5,100 960 <10 380 770 670 —
10/17/96 9.12 15,000 2,100 <25 590 1,300 1,500 24
01/22/97 4.72 5,600 690 <5.0 140 310 620 22
04/01/97 6.86 4,000 590 <10 140 200 _ 600 272
04/01/97% 6.86 4,800 660 <25 160 230 810 22
07/14/97 10.04 7,100 860 <10 51 230 950 3.8
10/08/97 11.38 1,500 57 <20 2.0 13 540 82

01/15/08 3.88 2,500 280 <20 79 61 620

MW-10 10/23/91 8.57 27,000 1.600 110 1,800 510 — —
01/28/92 7.60 3,800 360 14 170 39 -
05/04/92 7.54 3,000 360 <125 140 26 ——- —_
07120792 8.59 15,000 400 <25 180 67 — —
10/12/92 10.23 16,000 320 <50 360 100 — —
01/12/93° — — — — — —
04/06/93 6.70 14,000 370 <05 830 210 — —_—
07/12/93 8.05 10,000 440 58 890 220 — —
10/13/93 8.25 15,000 1,000 51 810 170 — —_—
01/20/94 7.20 12,000 820 56 1,100 350 —_ —
04/13/94 7.57 18,000 760 36 700 130 —
07/19/94 8.18 24,000 400 2.30 800 22 — —_—
10/27/94 8.68 11,000 360 43 310 89 — ——
01/03/95 6.86 17,000 770 38 690 160 —
04/13/95 6.91 9,900 650 16 280 40 — —
06/30/95 7.61 12,000 750 20 480 130 ——
01/17/96 7.00 17,000 870 260 93 830 — —_
04/10/96 6.80 14,000 . 470 38 110 370 — —
07/30/96 —_ —_ —_— — — — — —
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CAMBRIA

Table3. Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

Califonia
Date Depth to water TPH-G B T E X MTBE bo
Well ID Sampled (ft below TOC) < (Concentrations in ug/L) —> (mg/L)

10/17/96 —_ — — — — — — —
01/22/97 6.68 10,000 520 <20 64 32 180 3.1
04/01/97 7.34 11,000 590 <20 53 32 210 2.8
07/14/97 8.10 6,600 410 13 28 11 89 14
10/08/97 8.2 7,600 220 13 65 2 190 64
01/19/08° — — — — — _ -

b
R

MW-11 10/23/91 2.06 140 <i2 <0.3 0.37 Q.56 — _
01/28/92 13.32 <50 <0.5 <0.5 <0.5 <0.5 — —
05/04/92 13.77 <50 <0.5 <0.5 <0.5 <0.5 — —
07/13/92 11.56 140 <0.5 <0.5 <0.5 <0.5 —— -
10/12/92 12.40 75 <0.5 <0.5 <0.5 <0.5 — —
01/12/93° — — — — — —— -— ——
04/06/93° —_ — — — — —_ — —_
07/12/93° — — — —_— — — — —
10/13/93 11.47 <50 <0.5 <0.5 <03 <0.5 R —
01/20/94 9.09 <50 <0.5 <0.5 <0.5 <0.5 — —
04/13/94 8.02 <50 <0.5 <0.5 <05 <0.5 — -
(7/19/94 9.82 50 <0.5 <0.5 <0.5 <0.5 —— ——
10/27/94 11.66 60* <0.5 <0.5 <0.5 <0.5 — —
01/03/95 6.15 <50 <0.5 <0.5 <0.5 <0.5 —— -
04/13/95 6.00 <50 <0.5 <0.5 <0.5 <0.5 — ———
06/30/95 8.31 70 <0.5 <0.5 <0.5 <0.5 — —_
10/11/95 10.30 60 53 <0.5 <0.5 0.80 3.0 ——
01/17/96 6.45 <50 <0.5 <0.5 <05 <0.5 <2 —
04/10/96 6.05 <50 <0.5 <0.5 <0.5 <0.5 3.9 —
07/30/96 8.92 <50 <0.5 <0.5 <0.5 <0.5 <25 —
10/17/96 9.24 3,000 . 28 23 29 210 76 U
01/22/97 5.12 <50 <0.5 <0.5 <0.5 <0.5 <25 37
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CAMBRIA

Table 3. Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Oakland,

California
Date Depth to water TPH-G B T E X MTBE 38
Well ID Sampled (ft below TOC) - (Concentrations in {g/L) — (mg/L)
04/01/97 7.41 <50 <0.50 <0.50 <0.50 <0.50 <25 2.8
07/14/97 9.74 <50 <0.50 <0.50 <0.50 <0.50 <25 1.9
10/08/97 10.23 <50 <0.50 <0.50 <0.50 <0.50 <25 24
01/19/98 3.69 <0.50

o
5§

R

<0,50

Equipment 07/13/92 —_ <50 <0.5 <0.5 <05 <05 — —
Blank 07/20/92 - <50 <0.5 <0.5 <0.5 <0.5 — -
10/12/92 —m—n <50 <0.5 <0.5 <0.5 <0.5 - ——
04/13/94 —— <50 <0.5 0.67 <0.5 <Q.5 — —
07/19/94 — <50 <(.5 <0.5 <0.5 <0.5 _— —
10/27/94 — <50 <0.5 <0.5 <0.5 <0.5 — —_
01/03/95 —— <50 <0.5 <0.5 <0.3 <0.5 -— -—-
04/13/95 ——— <50 <0.5 <0.5 <0.5 <0.5 — —
06/30/95 — <50 <(.5 <0.5 <0.5 <0.5 — —
10/11/95 — <50 <0.5 <0.5 <0.5 <0.5 <(.5 -—
01/17/96 -—- <50 <0.5 <0.5 <05 <0.5 <2 -
04/01/97 — <50 <0.50 <0.50 <0.50 <0.50 <25 -—
Trip Blank 01/28/92 - <50 <0.5 <0.5 <0.5 <0.5 — ——
05/05/92 — <50 <0.5 <05 . <0.5 <0.5 -— -—
07/13/92 - <50 <0.5 <05 <05 <0.5 — —
07/20/92 mm <50 <0.5 <05 <0.5 <0.5 —— —
10/12/92 — <50 <0.5 <0.5 <05 <0.5 ——— ——
01/12/93 — <50 <0.5 <0.5 <0.5 <0.5 — —
04/06/93 -— <50 <0.5 <(.5 <G5 <(.5 — —
07112193 — <50 <0.5 <0.5 <0.5 <0.5 — —
10/13/93 - <50 <0.5 <0.5 <0.5 <0.5 —_ —
01/20/94 — <0 <0.5 <0.5 <0.5 <5 — —_
04/13/94 — <50 <0.5 <0.5 <0.5 <0.5 -—-- ——-
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CAMBRIA

Table 3.  Analytical Results for Ground Water - Shell Service Station WIC #204-5508-5306, 3420 San Pablo Avenue, Gakland,

California
Date Depth to water TPH-G B T E X MTBE DO
Well ID Sampled {ft below TOC) « {Concentrations in pg/L) > (mg/L)
07/19/94 — <50 <0.5 <0.5 <0.5 <0.5 — —
10/27/94 — <50 <0.5 <0.5 <0.5 <0.5 — —
01/03/95 — <50 <0.5 0.5 <0.5 <0.5 —_— —_
04/13/95 — <50 <0.5 <0.5 <0.5 <0.5 — ——
06/30/95 — <50 <0.5 <0.5 <0.5 <0.5 — —
10/11/95 — <50 <05 <0.3 <05 <0.5 <0.5 —
MCLs NE 150 700 1,750 NE

Abbreviations:

TPH-G = Total petroleum hydrocarbons as gasoline by modified
EPA Method 8015

B = Benzene by EPA Method 8020

T = Toluene by EPA Method 8020

E = Fthylbenzene by EPA Method 8020

X = Xylenes by EPA Method 8020

MTBE = Methy! tert-butyl ether by EPA Method 8020. Result in parentheses indicates
MTBE by EPA Method 8260

DO = Dissolved oxygen

MCLs = California primary maximum contaminant levels for
drinking water (22 CCR 64444)

NE = MCLs not established

—-- = Not analyzed

<n = Not detected at defection lirits of m pg/l.

dop = Duplicate sample

SPH = Not sampled, separate-phase hydrocarbons detected in well

ug/L = Micrograms per liter

mg/l. = Milligrams per liter

TOC = Top of casing

g 0ak3420vgmo\gnit3.xls

Notes:

a = Concentration reported as gasoline is due to the presence of 2
discrete hydrocarbon peak that is ot indicative of gasoline

b = Not sampled; well inaccessible

¢ = Analytic laboratory noted that MTBE couid not ba
quantified due 1o co-eluting compounds

d = Well abandoned December 5, 1997

& = DO measurements collected May 1, 1998

* = The resuli for gasoline is an vnknown hydrocarbon which consists of a
single peak as confirmed by NET Laboratory
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Attachment E

Area Well Survey
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Attachment F

Tier 2 RBCA Results



RBCA TIER 1/TIER 2 EVALUATION Output Table 1
Ste Namne: Shell Service Station WIC # 20dbb ldentficabon:  240-0554 Software: GSI RBCA Spreadshest
Site Location: 3420 San Pablo Avenue, OakidRate Completed: 12/8/97 Version: 1.0.1
Compieted By. Sam Aangarajan, Cambna Env. Tech. inc
NOTE: values which differ from Tier 1 detault values are shown in boid Ralics and underlined.
Exposure Residential Commercialindustrial Surface
P, Definition {Unkts) Adult (1-6yrs) (1-16 yre) Chronic Cornstretn Paramet Definition {Unlis} Rosidential Constretn
ATe Avaraging time for carcinogens (y1) 70 A Contaminated sail area (cm2) E.55+06 1.0E+06
ATn Averaging time for non-carcmogens (yr} a0 6 16 25 1 w Length of affect. soil paralle! to wind {om) 1.5E403 10E+03
W Body Weight (ka) 70 15 35 70 W.gw Length of affect. soil parallel to groundwaiter {cm) 1.5E+03
ED Expwosure Duratien (yr) 30 5 18 25 1 Uair Arbient air velocity in mbang zone {cmys) 2.38+02
t Averaging time for vapor flux {yr) 30 25 1 delta Air moang zone height (cm) 2.0E+02
EF BExposure Frequency {days/} 350 250 180 Lss Thickness of affected surface soils [em) 1.5E+01
EF.Derm Exposure Frequency for dermal exposure 350 250 Pe Particulate areal emission rate (g/cm*2/s) 6.9E-14
IR Ingestien Rate of Water {L/day) 2 1
IRs Ingestion Rate of Sofl {mg/day) 100 200 50 100
IRadj Adiusted soil Ing. rate (mg-yr/kg-d) 1.1E402 94E+01 Grountwater Definttion (Units) Value
|Rg.in inhafation rate indoor {mA3/day) 15 20 delta.gw Groundwater mixing zone depth (cm) 2.0E+02
IRa.out Inhatation rate owtdoor (m3/day) 20 20 10 ! Groundwater infilteation rate (erafyr) 3.0E+01
SA Skin surface area (dermal) {om"2) 5.8E+03 20E+03 5.8E:03 5.8E+03 Ugw Groundwater Darcy velocity (crm/yr) ~ 8.4E+02
SAad| Adjusted dermal area {crm~2-yr/kg) 2.1E+03 1.7E+03 Ugw.tr Groundwater seepage velocity {cm/yr) 25E4+03
M Soil to Skin adherence factor 1 Ks Saturated hydraulic conductivity{crm/s) B3.0E-03
AAFS Age adjustment on soil ingeshion FALSE FALSE grad Groundwater gradient {cricm) 1.0E-02
AAFd Age adjustment on skin surface aea FALSE FALSE Sw Width of groundwater source zone (em)
tox Use EPA tox data for &ir {or PEL based)? TRUE Sd Depth of groundwater scurce zone (cm}
gwMCL? Use MCL as exposure limit in groundwater? FALSE phieff Effective porosity in water-bearing unit 3.8E-01
joc.sat Fraction organic carbon in water-bearing unit 1.0E-03
BI0? Is bioaftenuation considered? FALSE
BC Bicdegradation Gapacity (mg/L)
Matrix of Exposed Persons to Residential Commercialindustrial
Complete Exposure Pathways Chrenic Constretn Soll Definition (Units) Value
Outdoor Alr Pathways: he Capilary zone thickness (cm) 3.0E+01
88w Volatiles and Particulates frem Surface Soits FALSE FALSE TRUE v Vadose zone thickness {em) 24E+02
Sv Volatilization from Subsurface Seils FALSE TRUE rho Soit density (gfemh3) 165
GW.v Volatiiization from Groundwater FALSE TRUE foc Fraction of organic carbon in vadese zone 0.01
Indoor Air Pathways: phi Sall perosity In vadose zone 045
5b Vapors from Subsurizce Soils FALSE FALSE Lgw Depth i groundwater {smn) 2.7E+D2
GW.b Vapors from Groundwater FALSE FALSE Ls Depth to top of affected subsurface soil {cm) 1.5E+01
Soil Pathways: Lsubs Thickness of affected subsurface soils (cm) 2.6E102
SS.d Direct ingestion and Dermal Contact FALSE FALSE FALSE PH Soilfgroundwater pH 8.5
Groundwater Pathways: capillary vadose foundation
GW. Groundwater Ingestion FALSE FALSE phiw Volumetric water content o328 D38 o1
S Leaching fo Groundwater from &ll Soils FALSE FALSE phi.a Volumetric air content o.08 0.08 o0z
Building Definition {Units) Residential  Commercial
lb Building volume/area ratio (cm) 2.0E+02 3.0E+02
Matrix of Receptor Distance Residential Commercialindustrial ER Building air exchange rate (s*1) 1.4E-04 4.2E-04
and Location On- or Off-Site Distance On-Site Distance On-She Lerk Foundation erack thiokness (cm) 1.5E+01
GW Groundwater receptor (cm) FALSE FALSE eta Faundation crack fraction n.oof
S Inhalation receptor (Gm) FALSE TRUE
Transport
Matrix of Parameters Definltion {Units) Residential Commercial
Target Risks Individual Cannulative Groundwater
THab Target Risk (class ASB carcinogens) 1.0E-06 ) ax ~  Longitudinal disparsivity (cm)
TR Target Rusk (class C carcinogens) 1.0F-06 ay Transverse dispersivity (cm)
THG Target Hazard Quotient 1.0E+00 az Verlical dispersivity {cm)
Opt Cateulation Option (1, 2, or 3) 2 Vapor
Tier RBCA Tier 2 dey Transverse dispersion coefficient (cm}
dez Vertical dispersion coefficient {cm)

@ Groundwater Services, Inc. (3S1), 1985-1297. All Rights Reserved.




RBCA SITE ASSESSMENT T

Site Name: Shel Service Station WIC # 204-5508-5306

Completed By: Sam Rangarajan, Cambria Env. Tech. Inc

Tier 2 Worksheet 9.2

Sne Location: 3420 San Pablo Avenue, Oakland, Califonia Date Completed: 12/8/1997 10F 1
Target Fisk [Class A & B) 1.0E-6 O MCL exposure Emit? Caleulation Optior: 2
SUBSURFACE SOIL SSTL VALUES Target Risk (Class &) 1.0E6 [ PEL exposure imit?
{> 0.5 FT BGS) Target Hazard Quotent 1.0E+D
SSTL Results For Complete Exposure Pathways ("x” if Complete)
Representative SSIL
Concentration Soil Volatilization to Soil Vioiatilization to Applicable | Exceeded
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater indoor Air X Outdoor Air SSTL ? Required CAF
Residental: | Commaercial: | Regulatory(MCL):] Resdential: | Commercial: | Residenfial: | Commercial:
CAS No. Name (mg/kg) {en-ste} (on-site) {en-site) {on-site) {on-sne) {on-sita) (on-site) (mgkg) M 5 yes| Only if “yes” left
71-43-2|Benzene 1.3E-1 NA NA NA NA NA NA 2.7E+1 2.7E+1 ] <1

>Res mdicates risk-based target concentration greater than constituent residual saturation value

& Groundwater Services, Inc. (GS1), 1995-1997. Al Rights Reserved.

Software: GS1 RBCA Spreadsheet
Version: 1.0.1

Serial: G-273-IBX-894




. . RBCA SITE ASSESSMENT . ) Tier 2 Worksheet 9.3
Site Name: Shall Service Station WIC # 204-550B8-5306 Completed By: Sam Rangarajan, Cambria Env. Tech. Inc
She Location: 3420 San Pablo Avenue, Oakland, Californiz Date Completed: 12/8/1987 TOF7
Targal Risk (Class A & B) 1.0E:6 O MCL expesure limit? Calculation Option: 2
GROUNDWATER SSTL VALUES Target Resk (Glass C) 1.0E-6 O PEL exposure limit?
Target Hazard Quotent 1.0E+0
SSTL Results For Complete Exposure Pathways (“x" i Complete)

Representative S8TL

Concentration Groundwater Groundwater Volatilization] Applicable | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion Volatilization to indoor Air] X to Quitdoor Air SSTL ? Required CRF

Residential: | Commersial: | Regqulatory(MCL):} Residential: Commercial: Residential Commercial.
CAS No. Name {mg/t) {on-site) (on-site) {on-site) {on-sfte) {on-site) {on-site} (on-site) (mg. 1" if yos| Only if "yes” left
71-43-2|Benzene 5.0E-1 NA NA NA NA NA NA 1.7E+2 1.7E+2 ] <1

>Sol indicates risk-based target concentration greater than constituert solubility

® Groundwater Services, ine. (GST), 1995-1997. All Rights Reserved.

Software: G5t RBECA Spraadsheet

Version: 1.0.1

Serial: G-273-1BX-894




RBCA TIER 1/TIER 2 EVALUATION , : Qutput Table 1

Site Name: Shall Service Staton WIC # 20JeDb (dentification:  240-0554 Software; GS1 ABCA, Spreadshest
Site Location; 3420 San Pablo Avenue, OakidRate Completed:  12//97 Version: 1.0.1
Completed By:  Sam Rangarajan, Cambria Erv. Tech, Inc
NOTE: values which differ fror Tier 1 default values are shown in bold itakics and underined,
Exposure Residertia! Comemmerciallndustrial Surface
Parameter Definition (Units) Adutt {1-6yrs) (1-16 yrs) Chronic Constretn Parameters  Definition (Units) Residential Constretn
ATc Averaging time for carcinogens (yr} 7c A Contaminated soil arez {ermh2) BSE+DB 1.0E+06
ATR Averzging tme for non-carcirogens (yr} 30 6 16 25 1 w Length of affect. soil parallel to wind (cm) 1.5E+08 1.0E+03
BW Body Weight (kg} 0 13 as 70 W.ow Length of affect. soil parallel to groundwater (crm) 1.5E+03
ED Exposure Duration (yr) an [ 16 25 1 Uair Ambient air velocity in miang 2one {em/s) 2.3E402
t Averaging time for vapar fiux (yr) 30 25 1 delta Alr mixing zone height (crm) 2.0E+02
EF Exposure Freguency (daysfyr) 350 250 180 Lsg Thickness of affected surface soits {em) 1.5E+01
EF Demm Exposure Frequency for demmal exposure as0 250 Pe Pariculate areal emission rate (glem~2is} 6.9E-14
IRgw Ingestion Rate of Water (L/day) 2 1
iRs Ingestion Rate cf Soil (mg/day) 100 200 50 100
IRady Adjusted soil ing rate (mg-yrkg-d) 1.1E+02 9.4E+01 Groundwater Definltion {Units) Value
1Ra.in Inhalation rate indoor {mA3/day) 15 20 delta.gw Groundwater moang zone depth {em} 2.0E+02
1Ra.out Inhalation rate outdoor (m3/day) 20 20 10 | Groundwater infiltration rzte (cmAyr) 3.0E+01
SA Skin surface area (dermal) (cmh2) 5.8E+03 2.0E403 5.8E+03 5.8E+03 Ugw Groundwater Darcy valocrty (emiyr) . 9.4E402
SAadj Adjusted dermal area {cmn2-yr/kg) 2.1E+03 1.7E+03 Ugw.tr Groundwater seepage velocity (cri/yr) 256403
) Soil to Skin adherence factor 1 Ks Saturated hydraulic conductivity(cirvs} 3.0E-03
AAFs Age adjustment on soif ingestion FALSE FALSE grad Groundwater gradient (crvem) 1.0E-02
AAFd Age adjustment on skin surface area FALSE FALSE Sw Wdth of groundwater source zone (cmj
tox Use EPA lox data for air (or PEL based)? TRUE Sd Depth of groundwater source zone {crm)
gwMCL? Use MCL as exposure [Imit in groundwater? FALSE phi.eff Effective porosty m water-bearing unit 3.8E-01
foc.sat Fraction organic carbon in water-bearing unit 1.0E-03
BIO? Is bioattenuation considered? FALSE
BC Biodegradation Capacity {ma/L)
Matrix of Exposed Parsons 1o Residential Commerciallndustrial
Complete Exposure Pathways Chronic Constretn Soll Definition (Units) Value
Qutdoor Air Pathways: hc Capillary zone thickness (cm) B.0E+01
S8wv Volatiles and Pasticulates from Surface Soils FALSE FALSE FALSE hv Vadose zone thickness (¢rn) 24E4+02
S.v Volatilization from Subsurface Soils FALSE FALSE tho Soil density (g/or3) 1.65
GW.v Volatilization from Groundwater FALSE FALSE fow Fraction of organic carbon in vadose zone 0.01
Indoor Air Pathways: pfu Soif porosity in vadose zone a4s
S.b vapors from Subsurface Soils FALSE TRUE Logw Depth to groundwater (cm) 2.7E+02
GW.b Vapors from Groundwater FALSE TRUE Ls Drepth to top of affected subsurface soil {cm) 1.5E401
Soil Pathways: Lsubs Truckness of affected subsurface soils (cm) 2.6E+02
SS.d Direct Ingestion and Dermal Contact FALSE FALSE FALSE pH Soilfgroundwater pH 6.5
Groundwater Pathways: capillary vadose foundation
GW.i Groundwater ingestion FALSE FALSE phiw Volumetric water content 38 038 0.9
S Leachirg to Groundwater from all Soils FALSE FALSE phi.a Volumelric air content o003 o.08 b.13
Building Dafinition (Unlts) Residential  Commercial
e Building volume/arga satio {cm) 2.0E+02 3.0E+02
Matrix of Receptor Distance Residential Commercialindustrial ER Building air exchange rate ($-1) 1AE-C4 115063
and Location On- or OHf-Site Digtance Oon-Site Distance On-Site Lerk Foundation crack thickness {cm) 1.3E+01
GW Groundwater receptor (crn) FALSE FALSE etg Foundafion crack fraction n.001
5 Inhalation receptor (cm) FALSE FALSE
Transport
Matrix af Parameters  Definition {Units) Residential  Commercial
Target Risks Individual Cumulative Groundwater .
TRab Target Risk {class A&B carcinogens) 1.0E-06 ax Longhudinal dispersivity {cm) N
TRc Target Risk (class € carcinogens) 1.0E-08 ay Transverse dispersivity (cm)
THQ Target Hazard Quotient 1.0E+00 az Vertical dispersvity {orn)
Opt Calculation Option (1, 2, or 3) 2 Vapor
Tier RECA Tier 2 dey Transverse dispersion coefficient (cm)
doz Vertical dispersion coefiicient om)

© Groundwater Services, Inc (GSE), 1995-1897. All Rights Reserved.



~ RBCA SITE ASSESSMENT

Site Name: Shell Service Station WIC # 204.5508-5306

Completed By: Sam Rangarajan, Cambria Env. Tech. Inc

Tier 2 Worksheet 5.2

Site Location: 3420 San Pablo Avenue, Caldand, Califomnia Date Completed: 12/8/1997 10F1
Target Fusk (Class A & B) 1.0E-6 B MCL exposure [mit? Calculation Optior: 2
SUBSURFACE SOIL SSTL VALUES Target Risk (Class C) 1.0E-6 1 PEL exposure fimit?
(> 0.5 FT BGS) “Target Hazard Quotient 1.08+0
S5TL Results For Complete Exposure Pathways ("x“ if Complets)
Representative S8TL
Con ot Soil Volatilization to Soil Volatilization to Applicable | Exceeded
CONSTITUENTS OF CONCERN Suil Leaching to Groundwater X Indoor Air Outdaor Air SSTL ? Required CRF
Residential: | Commerdial: | Reguiatory{MCL):] Rasid: I Com al: | Residential: | Commercial;
CAS No. Name {mg/kg} (en-site) {om-site) {on-sna) {on-site) {on-stte) {or-site) {on-snie) (mgkg) | "M" i yes|Only if “ves™ left
71-45-2|Benzene 1.3E-1 NA NA NA NA 3.4E+0 NA NA 3.4E+0 £ <1

»Hes indicates risk-based target concentraion greater than constituent residual saturation value

® Groundwater Services, Inc, {GS1), 1995-1997. All Rights Reserved.

Software: GSI RBCA Spreadsheet
Version: 1.0.1
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RBCA S{TE ASSESSMENT ’ . i Tier 2 Worksheet 5.3

Site Name; Shell Service Station WIC # 204-5508-5306 Completed By: Sam Rangarajan, Cambria Env. Tech. Inc
Site Location: 3420 San Pabio Avenue, Oakland, Califomia Date Completed: 12/8/1997 10F1
Target Risk (Class A & B) 1.0E-6 0 MCL exposure limi? Calculation Option: 2
GROUNDWATER SSTL VALUES Target Resk (Class C) 1.0E-6 O PEL exposure fimit?
Target Hazard Quetiant 1.0E+0
SSTLT For C Exposure F ys (“x" it Complete)

Representative SSTL

Contentration Gnoundwater Groundwater Volatilizatonf  Applicable | Exceeded
CONSTITUENTS OF CONCERN Groundwater Ingestion X |Volatilization to Indoor Air} to Ouidoor Air SSTL ? Requred CRF

Residental: | Commaercial: | Reguiatory(MCLY:] Reswential: Commercial: Residential Commercal
CAS No. Name (gL (on-site) (on-site) {on-site) {ore-sde) {orrsite) {on-site) {on-stte) (ma/l ‘|- if yes| Only if “yes” left
71-43-2|Benzene 5.0E-1 NA NA NA NA 7.2E+0 NA NA 7.2E+0 0 <1
>3S0l indicates nsk-based target concentration greater than constituent solubility
Software: GSt RECA Spreadsheet Serial: G-273-BX-804

@ Groundwater Services, [ne. ((5S1), 1995-1987. All Rights Reserved. Version: 1.0.1



