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Replacement Risk-Based Corrective Action (RBCA) Evaluation
Housewives Marketplace

801 Clay Street
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Dear Mr. Ojukwu:

Harding ESE submits the enclosed replacement report of the Risk-Based Corrective Action
(RBCA) Evaluation for the Housewives Marketplace, 801 Clay Street Oakland, California.
Harding ESE previously submitted the RBCA on May 4, 2001. This replacement version
incorporates the change requested by the future developer of the Site, A.F. Evans, indicating that
future use of the Site would entail a 6-story residential building that includes bottom two-level
enclosed parking garage surrounded by units for residential and live-work uses.

The RBCA report has been revised to reflect these changes on pages 9,10,12, and 13. Please note
that the conclusions and recommendations in the RBCA have not been affected by the revised
description of the proposed development of the Site. This is because the original RBCA assumed
that residents would be exposed to vapors inside buildings on the ground floor.

If you have any questions, please contact Steve Osborne at (510) 628-3211.
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: tepMn/yMG%L/hﬂ

Gnotéu‘zmca I Engineer




Risk-Based Corrective Action (RBCA)
Evaluation

Housewives Marketplace

801 Clay Street

Oakland, California

b\\\ o\

Prepared for

City of Oakland

Public Works Agency

Environmental Services Division

250 Frank H. Ogawa Plaza, Suite 5301
Oakland, California 94612

Harding ESE Project No. 52901 5

st s

Genevieve DiMundo
Project Environmental Scientist

Stephén J/Osborne, P.E.
Geotechnical Engineer

June 132001

g/ Hardiﬂg ESE Engineerng and Env-ronmental Servicas

A MACTEC Comeins 383 Fourth Street Suie 3C0

Oaklang. CA 4607 - (5101 4511007



Risk-Based Corrective Action (RBCA)
Evaluation

Housewives Marketplace

801 Clay Street

Oakiand, California

Harding ESE Project No. 52901 5

This document was prepared by Harding ESE (formerly Harding Lawson Associates {HLA}) at the
direction of the City of Oakland’s Public Works Agency for the sole use of City of Oakland and the
Alameda County Health Agency, the only intended beneficiaries of this work. No other party should rely
on the information contained herein without the prior written consent of Harding ESE. This report and
the interpretations, conclusions, and recommendations contained within are based in part on information
presented in other documents that are cited in the text and listed in the references. Therefore, this report
is subject to the limitations and qualifications presented in the referenced documents.
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1.0 INTRODUCTION

Harding ESE, Inc., formerly known as Harding
Lawson Associates (HLA), has prepared this
Risk-Based Corrective Action {RBCA)
Evaluation on behalf of the City of Qakland for
the Housewives Marketplace at 801 Clay Street
(the Site), Oakland, California (Plate 1). The
RBCA Evaluation was conducted to assess
whether releases of petroleum hydrocarbons and
chlorinated solvents at the Site could be
classified as a “low-risk groundwater case”
according to San Francisco Bay Regional Water
Quality Control Board (RWQCB) criteria. The
study also evaluated soil and groundwater
conditions and potential impacts on human
thealth and ecological receptors from petroleum
hydrocarbons and volatile organic compounds
(VOCs) detected in soil and groundwater at the
Site.

In the Interim Guidance on Required Cleanup at
Low-Risk Fuel Sites, the RWQCB (/996a)
published the following criteria for defining a
fuel release site as a “low-risk groundwater
site”:

1. The leak has been stopped and sources
including free product, have been removed
or remediated

2. The site has been adequately characterized
3. The dissolved plume is not migrating

4. No water wells, deeper drinking water
aquifers, surface water, or other sensitive
[environmental]j receptors are likely to be
impacted

5. The site presents no significant risk to
human heaith

6 The site presents no significant rish to the
eny ironment

The first four points are addressed mn Section 3
of this report and the 67 pont in Seenon & To
address the 57 enterion 1n Sectien 4, Harding

LSE conducted a health vk evaluatron (HREY
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using a risk-based approach consistent with the
City of Oakland’s RBCA guidance titled
QOakland Urban Land Redevelopment Program:
Guidance Document (Qakland, 2000a), which is
based on methods developed by the American
Society of Testing and Materials (ASTM) in
Standard Guide for Risk-Based Corrective
Action Applied at Petroleum Release Sites
(ASTM, 1995). The application of these
guidance documents to the HRE is discussed in
the section below.

1.4 RBCA Approach

The U.S. Environmental Protection Agency
(U.S. EPA) and RWQCB (/996a) have
endorsed the ASTM (7995) RBCA approach.
The ASTM RBCA is not a risk assessment per
se, but a tiered, risk-based site investigation that
may or may not include a baseline risk
assessment. Tiers 1 and 2 are semi-quantitative
screening steps in which chemical
concentrations detected in soil and groundwater
at the site are compared to risk-based screening
levels. Tier 1 Risk-Based Screening Levels
(RBSLs) are the least site-specific, most
conservative (i.e., lowest), and health-
protective, Generally, if detected soil and/or
groundwater concentrations are lower than Tier
1 screening levels, the site is considered
unlikely to pose a human health risk. Insuch a
case, a Tier 2 evaluation in which detected
chemical concentrations are compared to less
conservative, Site-Specific Target Levels
(SSTLs), is not required. However, if detected
concentrations exceed Tier 1 RBSLs, then the
more refined Tier 2 evaluation is conducted on
the basis of site-specific information such as
exposure assumptions and parameters used 1o
estimate rates of volaubizauon from soil and
groundwater It s1te concentrations are lower
than Tier 2 5STLs, then the site 15 considered
unlikely to pose a stanificant health risk and
further rish evalvanons are not conducied  In

situations where Trer 2S5 TS are sull execeded

Harding ESE, inc. 1



Introduction

by site concentrations, further risk evaluations.
such as a Tier 3 evaluation which may include
additional site assessment. probabilistic
evaluations, and fate/transport modeling, may
be conducted, or Tier 2 SSTLs may be adopted
as remedial goals.

The Oakland RBCA methodology, which is
described in detail in the Qakland Risk-Based
Corrective Action: Technical Background
Document (2000b), was developed under the
auspices of the Urban Land Redevelopment
Program. It is based on the ASTM RBCA
approach and provides a technical basis for
conducting RBCA evaluations specific to the
City of Oakland. The Oakland RBCA approach
has been peer-reviewed and incorporates input
from the Alameda County Department of
Environmental Health, California EPA
Department of Toxic Substances Control
(CalVEPA-DTSC), RWQCB, and U.S. EPA
(Oakland, 2000a.b). In addition, substantial
input and feedback was solicited from a
citizens’ review panel representing various
COMINUNify organizations.

The Oakland RBCA approach employs a tiered,
risk-based analysis similar to that presented by
ASTM. Tier 1 RBSLs were developed using
Oakland-specific input parameters such as soil-
and non-soil-specific chemical transport
parameter values that reflect the geology that
may be found at any site in Oakland in lieu of
the defanlt Tier 1 values provided by ASTM. In
addition, EPA- and Cal/EPA-recommended
exposure assumptions and toxicity values were
utilized. Tier 1 RBSLs are considered to be the
least site-specific and most conservative (i.e.
health-protective) screening levels. If chemical
concentrations exceed Tier 1 levels, a Tier 2
analysis may be undertaken and site
concentrations compared with Tier 2 SSTLs.
The Qakland Trer 2 SSTLs differ from Trer |
RBSLs in the use of more site-specitic soil
paramerters and 1 fess-conservatne cancer sk
level Expesure and other parameters are the

same as for Tier @

32U R TeEAR
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Oakland (2000a,b) has developed SSTLs for
three predominant types of soil found in
Oakland:

e Merritt sands, which are characterized by
low moisture content and high permeability
and consist of fine-grained, silty-sand with
some sandy clay and clay. Merritt sands are
found west of Lake Merritt in the flatland
area, and generally apply to the downtown
area.

¢ Sandy silts, which are located throughout
QOakland and consist of moderately sorted
sand, silt and clay sediments. They have
moderate permeability and average moisture
content.

e Clayey silts, which are found along San
Francisco Bay and estuary and in landfills.
They can be made of small lenses of sand,
organic materials and peaty layers. They
have high moisture content and low '
permeability.

If chemical concenirations exceed Tier 2 values,
a Tier 3 analysis may be necessary. A Tier 3
analysis incorporates more complex and
detailed site investigations, including site-
specific fate and transport modeling and
exposure evaluation. Further risk evaluation
(such as a baseline risk assessment) may be
conducted, or Tier 2 SSTLs may be adopted as
remedial goals.

As described above, the Oakland (20004, b)
RBCA methodology follows the same basic
approach as ASTM (7995). However, in
addition to incorporating Oakland-specific input
parameters, the Oakland RBCA approach differs
from the ASTM RBCA approach in the
following ways:

e A combined residential child/adult receptor
(six vears for cluld and 24 vears for adult) 1s
used to evaluate potential carcinogenic
health eftfects  ASTM assumes an entireh
adult expesure [ sing a child adult receptor
ST D r—:>LUI: N oThere consersative (! (S

lowery sereening levels
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Introduction

e To evaluate non-cancer health effects. the
residential receptor is assumed to be a child
throughout the entire exposure duration,
whereas ASTM assumes an adult residential
receptor. This results in a more
conservative, health-protective screening
level.

In the absence of specific state
recommendations for conducting RBCA
evaluations of fuel release sites within
California, Qakland adapted ASTM-
recommended methods on the basis of general
risk assessment guidance provided by Cal/EPA
and U.S. EPA. The Oakland (2000a,5) RBCA
guidance provides RBSLs and SSTLs fora
number of chemicals unrelated to fuel releases,
such as metals and chlorinated VOCs. This
approach is consistent with more recent ASTM
(1998) recommendations for the general
application of RBCA methods to sites with
chemical releases to soil and groundwater.

in August 2000, the RWQCB introduced an
interim guidance document which presents Tier
1 RBSLs to be applied at small- and medium-
size hazardous substance release sites in the San
Francisco Bay Area under a tiered approach
similar to those described above (RWQCB,
2000). These RBSLs are currently Interim Final
and were primarily developed based on U.S.
EPA’s Preliminary Remediation Goals (PRGs;
U.S. EPA, 2000) and the Oakland (2000q,5)
RBCA guidance but reflect additional
environmental concerns of the RWQCB, such as
protection of groundwater quality, ecological
impacts, drinking water taste and odor concerns,
and total petroleum hydrocarbon {(TPH) levels.
The RWQCB RBSLs are only recommended
screening values and are not required “cleanup
levels™.

Tn this assessment, the Ciy of Gakland RBCA
values were used in Liew of the ASTM and
RWOQCE values becausc they are specific to the
geology of Oakland and represent final values
that hav ¢ undergene @ subsiantial review
process  Inthe first step of the evalnanon,
Oakland Tier [yvalues were applied . Where

Qakland Tier 1 values were exceeded, Oakland
Tier 2 values for Merritt sands (which
corresponds to the soil type at the Site) were
used.

1.2 Report Organization

The report is divided into the following
sections:

» Section 1 — Introduction

* Section 2 — Site Background

s Section 3 — Site Specific Considerations
» Section 4 — Health Risk Evaluation

* Section 5 — Ecological Evaluation

s Section 6 — Conclusions and
Recommendations

o Section 7 — References.

F2un] e AT ERR Harding ESE, Inc. 3



2.0 SITE BACKGROUND

The Site (referred to as Housewives
Marketplace) is the Oakiand city block bounded
by 8th and 9th Streets, Jefferson Street and Clay
Street (Plates 1 and 2) and is located in a
retail/commercial area within the City of
Oakland. The Site is occupied by three
buildings and a parking lot. All of the buildings
are currently vacant and the parking lot
currently provides paid parking.

Several studies have been conducted at the Site
to evaluate past Site uses and potential
environmental impacts to soil and groundwater.
The Phase I Environmentai Site Assessment
Report conducted by Secor International Inc.
(Secor, 1997q), indicated two gasoline service
stations at the southwest and northeast corners
of the Site (former underground storage tank
[UST] locations are shown on Plate 2) and
further identified other facilities in the
immediate vicinity where chemicals were used
over a period of time and where releases 10 soil
and groundwater had occurred. As part of this
RBCA Evaluation, Harding ESE also reviewed
a 1947 aerial photograph in an attempt to
identify the locations of the former USTs and
other potential sources. However, the quality of
the aerial was too poor to identify any distinct
features, such as former UST locations, pump
island, or piping (see Plate 6).

Because of the potential for impacts to soil and
groundwater at the Site, the City of Oakland
(the City) authorized three subsurface
investigations. These investigations are detailed
in the following reports:

e Report of Soil and Groundwater Sampling
Resudts The Howsenwnes Marker and

Rerarl Office Space «Secor 1897hy.

o Report of Addinonal Sod und Growndbaarer

»  Soil and Groundwater Assessment Report.
Housewives Marketplace (Chow, 2000,
conducted by Chow Engineering, Inc.,
{Chow) under contract to Harding ESE.

The locations for the borings are shown on Plate
2 and a cross-section drawn diagonally across
the Site is shown on Plate 3. Plates 4 and 5
present the compiled soil and groundwater
concentrations, respectively, for the borings
along this cross-section. All of the plates are
drawn to scale.

Secor collected a total of 21 soil samples at
depths ranging from 10 1o 23 feet and analyzed
them for total petroleum hydrocarbons (TPH)
and for benzene, toluene, ethylbenzene, and
xylenes (BTEX) in accordance with EPA Test
Methods 8015 and 8020, respectively. The TPH
analyses were quantified relative to some of the
following standards: stoddard solvent,
kerosene, jet fuel, mineral spirits, diesel, bunker
0il, motor oil, unknown hydrocarbons, and
gasoline. No TPH or BTEX concentrations
were detected in any of the soil samples; the
results of the soil sample analyses are shown on
Plate 3. Chow analyzed two soil samples for
TPH, one sample for BTEX, and the soil sample
with the highest PID reading for volatile organic
compounds (VOCs) in accordance with EPA
Test Method 8260, but again, no detections
were reported. Chow also analyzed five soil
samples for lead in accordance with EPA Test
Method 6010. Concentrations ranged from 1.9
to 400 milligrams per kilogram (mg/kg). These
lead concentrations are at or below PRGs
established by U.S. EPA (2000) for both
residential and industrial site use. PRGs are
health-based screeming levels that are often used
by the regulators agenvies o evalvate the need
for additional mvestigarop

S‘:UH‘[?!’:H‘Q Resulte The flopsenwnes Vikor Table | Proseniy 4 SUMman ol dan tor
, . - - . .
ind Rore! OFFC .gf\ﬂiL e Secar TR, and chemicais detected 11 aroundweter at the Site
Plate > ~hows the groundwater concentratiens as
RATE AN Harding ESE, inc. 4



Site Background

measured in the Secor and Chow borings. Note
that the presumed direction of groundwater flow
is to the west (Secor, 1997a), in the same
direction as the cross-section.

Secor collected groundwater samples from each
of their 10 borings and analyzed them for the
same analytes as the soil samples. One sample
(at GP-4) contained BTEX compounds at
concentrations of 3.2, 1.3, 1.3, and 53
milligrams per liter (mg/L), respectively. At
GP-4, TPH as gasoline and mineral spirits were
detected at 1,700 and 210 mg/L, respectively.
The boring GP-4 is located in the northeast
corner of the Site. TPH as motor oil was also
detected at 0.67 mg/L at GP-1. This low
detection of TPH as motor oil was located at the
southwest corner. The absence of detectable
concentrations in GP-5 further to the northeast
in the presumed upgradient direction may
indicate that the petroleum hydrocarbons in the
groundwater are the result of releases at the
former gasoline station in the northeast corner.

SIUNLRTYERR
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The Chow investigation (Chow, 2000) included
the drilling and sampling of five borings in the
same two corners of the Site. Their study
identified BTEX, TPH, and VOCs in the
northeast corner of the site with the highest
concentrations at SB-3, as shown on Plate 5 and
in Table 1. The results of these analyses
indicated that trichloroethene (TCE) is present
in groundwater at concentrations between 0.023
and 0.068 mg/L and BTEX compounds at
concentrations of 0.67, 0.45, 0.1, and 0.48 mg/L,
respectively, in the northeast corner of the Site.
TPH as gasoline and mineral spirits were
detected at 2.9 and 0.088 to0 0.29 mg/L,
respectively. TPH as mineral spirits was
detected at 0.1 mg/L in the southeast portion of
the site (SB-4). SB-5 met refusal before
encountering the groundwater surface, and
therefore no groundwater sample was collected
from this boring.

The greatest impact of petroleum hydrocarbons
and solvents to groundwater was observed at
SB-3 and GP-4 in the northeast corner. SB-3
also corresponds to the boring where the
strongest odors and highest concentrations of
petroleum hydrocarbons and VOCs were
observed.



3.0 SITE SPECIFIC CONSIDERATIONS

This section addresses criteria | through 4 of the
Interim Guidance on Required Cleanup at Low-
Risk Fuel Sites, listed in Section 1.0 of this
document.

3.1 Ongoing Sources

The Secor report dated September 10, 1997
reviewed Sanborn Maps that indicated the
presence of USTs in the northeast and southwest
corners of the Site. There is no indication that
the USTs were removed.

To investigate the potential release of VOCs at
the Site, Secor and Chow drilled and collected
soil and groundwater samples from 15 borings
at the Site. The investigations have not
identified any free product or high
concentrations of petroleum hydrocarbons or
VOCs that could indicate its potential presence.
The presence of abandoned USTs at the Site
was not identified during the instailation of the
15 borings.

3.2 Site Characterization

Soil samples were collected and analyzed from
borings at 15 locations across the Site. The
borings extended to between 25 and 30 feet
below ground surface. Plate 3 presents a scaled
cross-section of subsurface conditions; the
cross-section extends diagonally across the Site.
The cross-section indicates that the Site is
underlain by a vellowish brown sand to silty
sand, becoming an olive brown sand to silty
sand at a depth of about 20 feet. The Secor
borings lying outside of the cross-section
indicates the same stratigraphy. The sand
deposits are part of the Mernu sands and are
dense and mosst The groundwater table was
found at a depth of 20 1o 23 feet across the Site

The stnele excaption w the consistent

encountered to a depth of approximately 5.3
feet. The material was logged as dark brown
sand, fine-grained, medium dense, moist, with
pieces of broken brick and wood. With the
single exception of the fill material at GP-3, the
Site is underlain by the yellow brown sand to
silty sand. Because of the consistent nature of
this sand deposit, it is believed that the Site has
been adequately characterized. According to
the Phase I Environmental Site Assessment
{Secor, 1997a),the presumed groundwater flow
direction is west-southwest towards the Oakland
Inner Harbor. A Groundwater Quality
Monitoring Report by Woodward-Clyde
Consultants dated April 7, 1993 for the adjacent
901 Jefferson property (Woodward-Clyde,
1993) indicated a flow direction to the
southeast. Another assessment report by
AGI/Uribe & Associates dated November 14,
1994 for the 901 Jefferson property (AGL/Uribe,
1994) indicated that groundwater flow
directions varied. Harding ESE believes that the
groundwater is most likely to flow toward the
Qakland Inner Harbor. In Plate 4, chemical
concentrations in the soil are superimposed onto
the cross-section. Areas where organic odors
were noted during the investigation are shown
as well. As noted in Section 2.0, no detectable
concentrations of petroleum hydrocarbons were
found, despite the odors. Secor analyzed three
soil samples from Boring GP-4 within the zone
of slight to strong organic odors, and the
measured constituents were not detected.
Similarly, Chow analyzed one sample from SB-
3 in the zone of slight to strong organic odors
and found that TPH and BTEX were also not
detected. Harding ESE has found at other sites
that sandv soils with low VOC concentrations
can have relativels strong vapors or odors. but
the measured concentrations m the laborators
can be belew the reperting himits

Plate 3 shows the detectable concentraiions ot

stratigraphy of vellow brown sand to ity sand cetrroleum hydrocarbons and Y OCs
s at Boring GP-5 where SlEmatersal was groundwater Wl the excopuen ot the 9 67
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Site Specific Considerations

mg/L of TPH as motor oil at GP-1 and the 0.1
mg/L of TPH as mineral spirits at SB-4, all of
the detections are in the northeast portion of the
Site. The borings from the perimeter of the Site
(GP 6, 7, 8, and 10) show no detectable
concentrations of COPCs and are not shown on
the cross-section on Plate 5. Based on this
information, the data show a very limited
impact of petroleum hydrocarbons and VOCs at
the northeast corner of the Site. In summary,
the studies completed by Secor, Chow and
Harding ESE indicate a relatively minor impact
of petroleum hydrocarbons and VOCs only at
the former UST locations. On this basis,
Harding ESE believes that the existing
information characterizes Site conditions.

3.3 Dissolved Plume

As discussed previously, the analytical results
indicate an impact to greundwater in the
northeast corner of the Site of petroleum
hydrocarbons and VOCs. The petroleum
hydrocarbons are present at low concentrations
at GP-1, indicating that they do not significantly
extend in the presumed downgradient direction
across the Site. Similarly, the VOCs do not
appear to have migrated to the southwest corner
of the Site as evidenced by the absence of VOCs
in the groundwater at borings SB-4. Plate 5 also
shows the decreasing TCE and petroleum
hydrocarbon concentrations in the presumed
downgradient direction along Cross-Section A-
A’. Asaresult, Harding ESE considers the
contaminant plume to be relatively stable and
believes that the petroleum hydrocarbons and
VOCs emanating from the Site are probably
contained on-Site.

Srgain

A 1]
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3.4 Other Potential Receptors

The City of Oakland receives its drinking water
from the Sierra Nevada Mountains. The nearest
surface water bodies are Lake Merriti, located
approximately 0.8 miles to the east and the
Oakland Inner Harbor, located approximately
0.6 mile to the south. The groundwater gradient
direction is presumed to be towards the Oakland
Inner Harbor. As stated above, petroleum
hydrocarbons are unlikely to migrate via the
groundwater for long distances. Recent studies
by Lawrence Livermore National Laboratory
(Rice et al., 1997) found that petroleum
hydrocarbon plumes rarely migrate more than
300 feet from a source area. The concentrations
of VOCs detected are low and do not appear to
extend off-Site. Harding ESE has made a
detailed tour of the Site and found no public
water wells. We therefore conciude that no
water wells will be impacted by the petroleum
hydrocarbons or VOCs released at the Site.

The Merritt sands are underlain by the Alameda
Formation that consists of interlayered and
discontinuous sandy soils within a clay matrix.
The interlayered depositional features will
mitigate vertical migration of the petroleum
hydrocarbons and VOCs to the underlying

aquifers.

Sections 4 and § address the final two RWQCB
criteria discussed in Section I.



4.0 HEALTH RISK EVALUATION

This section describes the HRE conducted for
the Site. In the HRE, potential impacts on
human health from exposure to chemicals
detected in soil and groundwater at the Site were
evaluated, in accordance with requirements of
the San Francisco RWQCB (/996a) and
consistent with guidance provided by the City of
Oakland (2000a,b). The objective of the HRE
was to address the 5th criterion for a low-risk
groundwater site: “The site presents no
significant risk to human health.”

This HRE provides the following: a summary
of chemicals detected at the Site and selection
of chemicals of potential concern (COPCs;
Section 4.1), an exposure assessment (Section
4.2), a RBCA evaluation (Section 4.3), and a
summary of the conservative assumptions
employed (Section 4.4).

4.1 Hazard Identification

This section includes a summary of soil and
groundwater data and a comparison of the data
to regulatory screening values to select COPCs.
The sampling and analytical programs that were
conducted at the Site are described in detail in
Section 2.0.

4.1.1 Soil Data

Soil samples were collected at the Site and
analyzed for TPH, BTEX, and lead. Of these,
lead was the only chemical detected in soil (at a
maximum concentration of 400 mg/kg, which is
equal to the residential PRG); therefore, it is
expected that exposure to chemicals in soil at
the Site would not pose a risk to human health
and soil was not evaluated further wm this HRE

4.1.2 Groundwater Data

Grab groundwater samnles were collected a1 the
Stte from October 1967 through December

2000 Typreally, grab groundvater samples
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have higher detected chemical concentrations
than monitoring well samples because well
samples are collected after purging the well. As
such, well samples more accurately represent
groundwater concentrations. However, in the
absence of monitoring wells, grab samples were
conservatively used in the evaluation.

A statistical data summary of all chemicals
detected in groundwater at the Site is provided
in Table 1 and includes the following values:
minimum and maximum detected
concentrations, frequency of detection (FOD),
arithmetic mean, standard deviation, and 95
percent upper confidence limit (95% UCL) on
the arithmetic mean. In the statistical
calculations, for analytes with at least one
detection, a concentration equal to one-half the
reporting limit was used for results reported as
non-detect. Per U.S. EPA (7989) risk
assessment guidance, where one-half the
reporting limit for a non-detect value exceeded
the maximum detected concentration, the half-
non-detect value was not used in the statistical
calculations. In this HRE, only one result (for
TPH as motor oil) was excluded based on this
criterion.

According to Cal/EPA (/992) and ASTM
(1995) guidance, the 95% UCL may be used to
evaluate chemicals for risk, except when there
are less than 10 samples analyzed. For several
chemicals, less than 10 groundwater samples
were analyzed. Consequently, 95% UCL
concentrations were not calculated for those
chemicals, as indicated in Table 1, and
maximum detected concentrations were used
instead. This is a very conservative approach
that ikely overestimartes exposure

4.1.3 Selection of Chemicals of
Potential Concern

To select COPCs for further evaluation i the
HEE. mavimum chem cad soncentrations in



Health Risk Evaluation

groundwater were compared to Maximum
Contaminant Levels (MCLs) or Action Levels
(ALs) provided by the California Department of
Health Services (DHS; 2007). MCLs are
enforceable drinking water goals developed on
the basis of both protection of human health and
the technical feasibility of attaining the
standards. An exceedance of a MCL does not
disqualify a fuel site from classification as a
“low-risk groundwater case” according to
RWQCB guidance (/996a), as long as the “low-
risk” criteria are satisfied. According to the
RWQCB, fuel sites where MCLs are exceeded
can still qualify for closure as low-risk cases
(RWQCB, 1996b). ALs, which are non-
enforceable health-based advisory levels, were
developed by the State for chemicals without
MCLs.

Table | provides a comparison of maximum
detected concentrations to MCLs or ALs. The
maximum detected concentrations for the
following chemicals exceeded MCLs or ALs
and were identified as COPCs in the HRE:
BTEX, 1,2-dichloroethane, and TCE. In the
absence of MCLs or ALs, 1,2,4 -and 1,3,5 -
trimethylbenzene were also retained for further
evaluation as COPCs. Typically, TPH mixtwures
are not evaluated per se in risk assessments
because they lack U.S. EPA and Cal/EPA
toxicity criteria by which to evaluate them.
Instead, they are evaluated by their more toxic
constituents, BTEX. Therefore, TPH
compounds were not selected as COPCs in the
HRE.

4.2 Exposure Assessment

In this section, potential receptors and exposure
pathways are presented, followed by a
discussion of exposure point concentrations
(EPCs). The selection of exposure pathwavs
and receptors was based on the planned use of
the Site

ST ORTREARR
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4.2.1 Potential Receptors and
Exposure Pathways

For an exposure pathway to be considered
compiete, four elements are necessary
(U.S.EPA, 1989):

e A source and mechanism of chemical
release

s An environmental transport medium

e A point of potential human contact with the
medium

s An exposure route at the contact point.

These criteria are discussed below with respect
to the Site.

The Site is located in downtown Oakland, a
predominantly commercial area. The vacant
Housewives Marketplace occupies a portion of
the Site, and the remainder includes a vacant
office building and a parking lot. The City’s
developer plans to construct a two-level
enclosed parking garage surrounded by units for
residential and live-work uses.

Based on these plans, the following potential
receptors may be present at the Site in the
future:

o  Adult and child residents
e (Commercial worker
e Parking lot attendant

s Construction worker.

None of these receptors is likely to be exposed
to chemicals in groundwater at the Site.
Groundwater is approximately 20 to 25 feet
below ground surface. Construction workers
and other receptors are not expected to directy
contact groundwater at these depths. The Cin
of Oakland currently obtains drinking water
from the East Bay Municipal Unhey District
(EBMU DY there are no drmbang water wells on
the Site that could be anpacted by the on-Site
presence of petrofeam hvdrocarbons or VOCs
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Future use of groundwater for domestic or
beneficial purposes is unlikely because the
unconfined, shailow groundwater is not used as
a drinking water source. Based on these
attributes, direct contact with groundwater at the
Site is not a complete exposure pathway for
receptors. VOCs detected in groundwater at the
Site, however, can potentiaily migrate in the
vapor phase from groundwater to ambient air
(although the presence of paving and building
foundations is expected to substantially retard
this process). The vapors can then be inhaled by
receptors.

g WM R s - 7 :

o -Furite @d0Irand child residénts ~inHakition
of-vapors from groundwater in indoor and
L OutdodT-air
* _Fupire-commercial-workers/parking lot
attendant="inhalation of vapors from
groundwater in indoor and outdoor-air

o  Future constriuction workers — inhalation of
vapors from groundwater in outdoor air.

Oakland (2000a) provides screening values for
residents and commercial workers only.
Therefore, screening values for commercial
workers were used to evaluate construction and
parking lot attendant receptors in the HRE. The
commercial worker exposure assumptions are
very conservative, such as a 25-year exposure
duration at the Site. This assumption is highly
conservative for construction workers because
they are expected to be present at the Site for
less than one year. Also, the commercial
RBSL/SSTLs are protective of a future parking
lot attendant because the scenario assumes that a
receptor is exposed to chemicals in indcor air in
the ground floor of a building with limited
ventifation  The residential RBSL SSTLs are
also protectnve of future residents. given that
they are based on ground-Noor dwellings where
substantial vapor mrusien mte buildings can
occur  Accordingly. RBsLs and 3STLs used o
this assessment are considersd w be protecin e

af all future recentors evaluated and Tower than
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g 15 g

strictly necessary to protect the health of
construction workers.

4.2.2 Exposure Point
Concentrations

EPCs are concentrations of COPCs at locations
where receptor exposure is assumed to take
place (i.e., exposure points). For each COPC,
the EPC used for the evaluation was the lesser
of the 95% UCL (where available) and the
maximum detected concentration. Application
of the 95% UCL (an upper-bound measure of
the average concentration) reflects the fact that
receptors would not stay permanently at the
location of maximum potential exposure. In
reality, receptors are likely to incur exposure to
an average concentration, so use of the 95%
UCL or the maximurm detected concentration is
a conservative approach. Accordingly, the
EPCs provided in Table 1 were compared to .
RBSLs and SSTLs, where applicable.

As shown on Table 1, Secor analyzed for BTEX
by EPA Method 8020 in ten groundwater
samples. Chow analyzed four groundwater
samples for BTEX by both EPA Methods 8020
and 8260, because Method 8260 incorporates a
full suite of VOC analyses. For the four Chow
samples, the results for Method 8020 were used
to calculate EPCs for BTEX because these
results were higher than the 8260 results.

4.3 RBCA Evaluation

This section describes the results of the tiered
RBCA evaluation. As described in Section 1.1,
Oakland (2000a) Tier 1 values were compared
with Site EPCs. If EPCs exceeded the Oakland
Tier 1 RBSLs, EPCs were compared with
Qakland Tier 2 values for Merritt sands, the soil
tvpe predominant!y found at the Site

Tove effects of chemicals are generaily divided
IO TWO CAlegories  carcinogents fcancer
causingt and noncarorogen.e Accordingly.
Oakland (2006 doveloped ~ereemng fevels for
carcinogenie and nonvancar health effects

Chemveals may have bathv a cances and

Harding ESE, Inc. 10
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noncancer screening level, or only one of these.
In this assessment, the lower of the carcinogenic
and noncarcinogenic RBSL/SSTL for each
chemical was selected.

4.3.1 Tier 1 Evaluation

Table 2 provides Oakland Tier I RBSLs for all
COPCs at the Site. For the Tier 1 analysis,
RBSLs for residential and commercial receptors
based on inhalation of indoor air vapors were
compared to EPCs. RBSLs for commercial
receptors based on inhalation of outdoor vapors
(for the construction worker exposure scenario)
were also compared to EPCs. Results are
summarized as follows:

o The EPC for benzene exceeded the
residential Tier 1 RBSL for inhalation of
indoor air.

e 1,2,4- and 1,3,5-trimethylbenzene lack
RBSLs.

» EPCs for all other chemicals did not exceed
Tier 1 RBSLs.

Based on these results, benzene was carried
forward to the more site-specific Tier 2
assessment in Section 4.3.2 below. Because
1,2,4- and 1,3,5-trimethylbenzene lack
screening values, these compounds were
qualitatively evaluated in Section 4.3.3 below.
These results indicate that potential exposure to
COPCs in groundwater is unlikely to pose
unacceptable health risks and hazards for all
receptors at the Site.

4.3.2 Tier 2 Evaluation

The EPC for benzene was compared with the
Tier 2 SSTL for Merritt sands for a residential
receptor exposed to benzene vapors in. indoor air
emanating from groundwater The resuits are
described as follows.

e The EPC for benzene did not exceed the
residential Ter 2 SSTL for nhalation of
mdoor arr

SN0 URTYANR
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These results indicate that adverse health effects
are unlikely to occur to future receptors exposed
to groundwater vapors at the Site.

4.3.3 COPCs without Screening
Levels

MCLs and RBSLs are not available for 1,2,4-
and 1,3,5-trimethylbenzene. However, it is
unlikely that these compounds pose a risk to
human health for the following reasons:

o 1,2,4-and 1,3,5-trimethylbenzene were only
detected in one sample (SB-3) at the Site.

e 1,2.4-and 1,3,5-trimethylbenzene were
detected approximately one order of
magnitude below the EPC for benzene
which is a more toxic chemical.

e Benzene was evaluated in the HRE and no
potential risks were predicted. Benzene is
more toxic than 1,2,4- and 1,3,5-
trimethylbenzene because benzene is a
known human carcinogen, whereas 1,2,4-
and 1,3,5-trimethylbenzene are not
carcinogens.

¢ 1,2,4-and 1,3,5-trimethylbenzene are not
expected to significantly volatize more
rapidly from groundwater than benzene
because vapor pressures and Henry’s Law
constants for these compounds are roughly
equivalent (U.S. EPA, 2000).

4.3.4 Summary of Conservative
Assumptions

The following factors contribute to the
conservatism of the HRE:

e  Use of commercial screening levels for the
CONSIruction WOrker receplor Was vern
consersative given that construction
workers would thels not be present onsite
longer than one vear, whereas commercal
workers were ovaluated under a Z3-vear

2XPUSLIS Peros
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It was assumed that concentrations of
chemicals in groundwater do not decrease
over the exposure duration (i.e., up to 30
years for residential receptors), when in fact
they are likely to decrease due to natural
attenuation processes such as
biodegradation, dispersion, and
volatilization.

Grab groundwater samples, which tend to
have higher chemical concentrations than
monitoring well samples, were applied.

Only an upper-bound exposure scenario was
evaluated for both Tiers 1 and 2 of the
RBCA evaluation. A more conservative
maximum detected concentration was used
in lieu of the 95% UCL concentration for
several chemicals. A more realistic,
average exposure was not evaluated for the
receptors.

Cal/EPA and U.S. EPA toxicity factors used
to evaluate the COPCs are developed using
conservative methods and tend to result in
conservative risk evaluations.

o Cal/EPA and U.S. EPA exposure
assumptions used to evaluate the receptors
are conservative and tend to result in
conservative RBSLs and SSTLs. For
instance, commercial workers are assumed
to work at the Site for 250 days every year
for 25 years for both Tiers | and 2.

o Tier 1 RBSLs were developed using
volatilization factors (VFs) that were based
on default, non-site-specific parameters,
leading to conservative VFs that likely
represent an overestimate of vapor
emissions from Site groundwater.

Use of these conservative factors result in a
conservative and health-protective HRE. Tier 1
RBSLs and Tier 2 SSTLs compiled for the Site
are, therefore, likely lower than necessary to
reasonably protect human health.

290 RTYERR Harding ESE, Inc. 12
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5.0 ECOLOGICAL EVALUATION

The City’s developer proposes to construct a
two-level enclosed parking garage surrounded
by units for residential and live-work uses. The
Site is located approximately 0.8 miles west of
Lake Merritt and approximately 0.6 miles north
of the Oakland Inner Harbor that leads to San
Francisco Bay. The direction of flow in the
uppermost aquifer is presumed to be to the
southwest, as described in Section 2.0.

For reasons discussed in Section 3.4, Harding
ESE believes that the analytes detected in
groundwater at the Site are unlikely to migrate
off-site or to reach the Bay. In the very unlikely
event that analytes detected at the Site were
transported to the Bay, they would be expected
to be at much lower concentrations due to
attenuation and would undergo substantial,
instantaneous dilution upon entering the Bay.
Terrestrial ecological receptors will not be
exposed to site media under the planned uses.

F20h n2TaeraR
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The presence of complete exposure pathways
for chemicals in groundwater at the Site for
either terrestrial or aquatic receptors is
considered unlikely. Adverse health effects on
ecological receptors from chemicals at the Site
are, therefore, considered unlikely.

Harding ESE. inc. 13



6.0 CONCLUSIONS AND RECOMMENDATIONS

The following sections present the findings and
conclusions as well as recommendations for
future site activities.

6.1 Conclusions

Harding ESE has evaluated Site conditions in
comparison to the RWQCB’s Interim Guidance
on Required Cleanup at Low-Risk Fuel Sites.
Site-specific data have been evaluated to
determine if the Site complies with the six
criteria for designating the Site as a “low risk
groundwater site.” Section 2 presents and
compiles the background information available
on Site conditions, and Section 3 shows that the
data generally satisfy the first four criteria: no
ongoing sources are present; the Site has been
adequately characterized, the dissolved plume
appears to be contained within the Site
boundary; and drinking water and other
sensitive receptors are not likely to be impacted
by the chemicals encountered at the Site.
However, the City has committed to the
acquisition of additional data, including
installation and monitoring of groundwater
monitoring wells, a geophysical survey to
evaluate the presence of product piping or
USTs, and soil sampling and lead testing to
identify fill materials. The City is committed to
the acquisition of other field data to confirm the
presumption that the first four criteria have been
satisfied.

Section 4 presents the Health Risk Evaluation
(HRE) which uses a tiered Risk-Based
Corrective Action approach endorsed by the
City of Oakland (20004 b) to evaluate potential
human health risks from exposure to chemicals
detected in setl and wroundwater at the Sire
This evaluation demonstrates that the Site s
unlihely 1o present sigmiticant risk o human
health We summarze relow the basic for this

conclusion

Harding ESE, Inc.

Maximum detected groundwater concentrations
were screened against State drinking water
levels. Chemicals with EPCs exceeding these
levels were selected as groundwater COPCs for
further evaluation. Chemicals in soil were
determined to not pose a risk to human health
because the only chemical detected was lead,
which had a maximum concentration equal to
the U.S. EPA (2000) residential PRG of 400

mg/kg.

Based on planned use, the following potential
receptors and exposure pathways were
evaluated:

e Future adult and child residents — inhalation
of vapors from groundwater in indoor and
outdoor air

e Future commercial workers/parking lot
attendant — inhalation of vapors from
groundwater in indoor and outdoor air

s Future construction workers — inhalation of
vapors from groundwater in outdoor air.

An initial Tier 1 evaluation was conducted in
which EPCs in groundwater were compared to
Oakland Tier 1 RBSLs. Only the EPC for
benzene exceeded the residentiai RBSL for
inhalation of indoor air. Therefore, the EPC for
benzene was compared to the Tier 2 SSTL for
Merritt sands for future residents potentially
exposed to benzene vapors emanating from
groundwater. Results of the Tier 2 RBCA
evaluation indicate that potential exposure to
benzene in groundwater via vapor inhalation is
considered unlikely to result in unacceptable
health risks at the Site.

The chemicals 1.2 and 1.5.3-
rrimethy lbenzene, which lack RBSLs. were
considered 1o not pose a threat to human health
hecause (1 they were detected monly one
groundwater sample, (2) they are less tovie than

benzene which was not found o pose adverse

14



Conclusions and Recommendations

risks, (3) they were detected at concentrations
much lower than the EPC for benzene, and (4)
they are not expected to substantially volatize
from groundwater more rapidly than benzene.

To summarize, the RBCA evaluation of
detected chemicals at the Site demonstrated that
unacceptable cancer risks and noncancer health
effects are unlikely to occur for future receptors
potentially exposed to chemicals in soil and
groundwater at the Site.

Section 5 showed that the Site does not present
a risk to the environment, thereby completing
the compliance with the six criteria for a “low
risk groundwater site.”

6.2 Recommendations

Harding ESE recommends that the Alameda
County Health Agency approve Site Closure for
the Housewives Marketplace contingent upon
the completion of the following:

e A geophysical survey to evaluate the
presence of metallic anomalies below the
ground surface. These metallic anomalies
could be product piping and USTSs that may
contain free product. If metallic anomalies
are identified by the geophysical survey,
then the City will authorize excavation to
determine the nature of the metallic
anomaly.

¢ The preparation of a soil management plan
to direct the developer on how the existing
soils can be used on-Site and off-Site.

SDun] A TeTeg
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In addition, the City has proposed additional
work that includes the following:

o  The installation of three groundwater
monitoring wells and measurement of water
levels in these wells on two occasions to
confirm the direction of groundwater flow
at the Site.

¢ Monitoring of the three wells for selected
parameters, including total dissolved solids,
electrical conductivity, and chloride to
evaluate groundwater quality.

Harding ESE requests that the Alameda County
Health Agency send a Site Closure letter to Mr.
Odili Ojukwu of the City of Oakland Public
Works Agency at 250 Frank Ogawa Plaza, Suite
5301, Oakland, California 94612, with a copy to
Harding ESE at 383 Fourth Street, Suite 300,
Qakland, California 94607.

Harding ESE, Inc, 15
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Table 1. Groundwater Data Summary
RBCA Evaluation
Housewives Marketplace
Oakland, California

Sample Resulis (mg/i)
Honmy Mumber GP-1 GPr-2 Gp-3 GP-4 GP-5 GP-6 GP-7 GP-8 GP-9 GP-10  SB-1-GW SB-2-GW SB-3-GW SB4-GW
Sy Date 102197 1021/97  10/21/97 10/21/97 01/22/98  01/22/98 01/23/98  01/23/98 01/23/98 01/23/98 12/08/00  F2/08/00  12/08/00  12/08/00
l_il S C(EEP A Sethod B020h
B <0.0005 <0.0005 <00005 32 <0.0005 <00005 <0.0005 <00005 <00005 <0.0005 <00005 <00005  0.67  <0.0005
Tolwaw <0.0005 <0.0005 < 00005 13 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <00005 <0.0005 045  <00005
Pintbensene <0.0005 <0.0005 <0.0005 3 <0.0005 <0.0005 <0.0005 <0.0005 <00005 <00005 <0.0005 <0.0005 0.1 < 0.0003
Mo ot <0.0005  <0.0005 <0.0005 53 <0.0005 <0.0005 <00005 <0.0005 <00005 <0.0005 <00005 <00005 048  <00005
Vobetile Organte Compounds (FP A Method 8260)
Bovend - - - - - - - - - - <0.001  <0.001 0.51 <0.001
h SDichlorocthane - - - - - - - - - - <0.001 <0001  0.009 <0001
Cshonzene - . - - - - - - - - <0001 <0001 0099  <0.00l
Isopiropy henzene . - - - - - - - - . < 0.001 < {001 0.0064 < 0.001
Naphthalene - - - - - . -- -- - - <(.001] < 0.001 0.0089 <0601
n Prapylbonsene - - - - - o - - . - < .001 < {1.001 0.014 < (.001
Tolwene - - - - - - - - - - <0.001  <0.001 035 <000
lchloocthens - . - - - - - - - - 0.068 0.023 0.03 <0.001
T2 1 DnoeUn benzene | - - — - -- -- - - - - < 0,001 <{(.001 0.082 <0.001
145 Drmetn ihenscne - - - - - - - - - - <0.001  <0.001 0.019 <0001
Vot ol - - - - - - - - - - <0001 <0001 0.37 < 0,001
Lotal Perroleum Hydrocarhons (1 PA Method 8015 Modified)
1Py <05 <035 <0.5 1,700 <0.05 <0.05 <0.05 <0.05 <0.05 <{0.05 < 0.05 < (0S5 29 <0035
JARRIN <{.05 < 0.05 <005 210 NA NA NA NA NA NA 0.088 <0.05 0.29 0.1
1PHme 0.67 <{.5 <05 < 100° NA NA NA NA NA NA NA NA NA <0.05
el Shlligrams per liter. <0.5 Not detected at a laboratory reporting limit 0f' 0.5 mg/fl.,
Yo Pereunt Bold Detected value.
G U 'k Pavent upper confidence limit on the arithmetic mean, - Not available.
I U xpusine point concentration (i.e., lesser of 95% UCL and maximum detected value). N/A Not applicable.
MO Aasunum contaminant level (DFS, 2001). * 95% UCL not calculated for data sets with less than 10 samples.
¢ O ¢ humical of potential concern. ® Chemicals with maximum detected value exceeding the MCL or those lacking a
BN Berseuc, toluene, ethylbenzene, and xylenes. MCL were sclected as COPCs. For TPH compounds, see lext Section 4.1.2.
(RURM Lotal penaleum hydrocarbons as gasoline, “ Value not included in statistical calculations because half-reporting limit exceeds
EPHinms Ietal petioleum hydrocarbons as mineral spirits. maxinum detected value
1PHmo I'otal petoleum hydrocarbons as motor oil. ' 4 Action level presented because chemical lacks a MCL
[;:_7? ) Tﬁiﬁ]( “hemucal retained for further evaluation as a COPC. Note: Only detected chemicals are presented.

ooy RBE stbles ssCLublo 1y
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Table 1. Groundwater Data Summary
RBCA Evaluation

Housewives Marketplace
Oakland, California

Statistical Data Summary (mg/1.)

Number  Number  Frequency Minimum Maxirmum
of of of Detected  Detected  Arithmetic  Standard

Atlaly i Detections Analyses Detection (%)  Value Value Mean  Deviation 95% UCL® EPC MCL copc?®
BTN (1 PA AMathod 8020
Borene 2 14 4.3 067 32 028 0.86 0.68 0.68 0 001 Yes
Toduon. ) 2 14 14.3 0.45 13 0.96 35 2.6 2.6 0.5 Yes
Lilnibenane 2 14 143 0.10 13 094 3.5 2.6 26 0.7 Yes
Mlenototal 2 14 14.3 0.48 53 38 14 I 1 1.75 Yes
Wolathe Crgaee Conmpounds (PP A Method 8260)
Booene 1 4 25 0.51 0.51 0.13 0.25 N/A 0.51 0.001 Yes
I chioochane | 1 4 25 0.009 0.009 0.003 0.004 N/A 0.009 00005 Yes
Cnthonrene | 4 25 0 099 0099 0025 0.049 N/A 0.099 0.7 No
Paorpropsy Ibonzong | 4 28 0.0064 0.0064 0.0020 0.0030 N/A 0.0064 0.77¢ No
maphthaleng | 4 25 0 0089 0 0089 00026 0.0042 N/A 0.0089 0.17 4 No
1 Promy lbenzene l 4 25 (.014 0.014 0.004 0.007 N/A 0.014 0264 No
olune I 4 25 035 033 0.09 0.17 N/A 035 015 Yes
Liveiloros theas 3 4 75 0023 Hoe- 0030 0028 NiA 0068 0005 Yes
F nmetis thensene | 4 25 0.082 0 082 0021 0.041 N/A 0.082 - Yes
I3 S drumcthy honsene 1 4 25 0.019 0.019 0 005 0.009 N/A 0019 - Yes
Sobenes tord i 4 25 0.37 0.37 0.09 018 N/A 0.37 1.75 No
Lotel Petyolenne Flydsoeachons (1.’A Method 8015 Modified)
Ll 2 14 143 2.9 1,700 122 454 337 337 - No
[RR ETH 4 8 50 0.088 210 26 74 N/A 210 - No
[RRRTIE 1 4 25 0.67 0.67 0.36 0.21] N/A 0.67 - No
me/l Milligrams per liter. <0.5 Not detected at a laboratory reporting limit of 0.5 mg/l.
“a Pereent Bold Detected value,
LR, LU 93 Percent upper confidence limit on the arithmetic mean. - Not available.
WK | vposute point concentration (i.e., lesser of 95% UCL and maximum detected value), N/A Not applicable.
AL Aasimuim Jontaminant tevel (DHS, 2001). * 95% UCL not calculated for data sets with less than 10 samples.
O ¢ hemuicat of potential concern, ® Chemicals with maximum detected value exceeding the MCL or thosc lacking a
BN Bensene, wiueng, ethylbenzene, and xylenes. MCL were selected as COPCs. For TPH compounds, sce text Section 4.1 2
ety Futal petrotenm hydrocarbons as gasoline. ° Value not included in statistical calculations because hal f-reporting limit exceeds
[PHm Latal penioleum hydrocarbons as minecal spirits. maximum detected value.
[I'How lotal pelrolenm hydrocarbons as motor oil. 4 Action level presented because chemical lacks a MCL.
_; ;7 o _:_I( hemical retained for further evaluation as a COPC. Note: Only detected chemicals are presented.
Pohoasewrs oy KHO Stalilos sIsf Pable )
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Table 2. RBCA Tiers 1 and 2 Evaluation
RBCA Evaluation
Housewives Marketplace
Oakland, California

Qakland RBSL/SSTLs {mg/L.} * EPC EPC LEPC
Residential Commercial Commerciat Exceeds Exceeds Exceeds
Receptor Receptor Receptor Residential Commercial Commercial
{Inhalation of (Inhalation of (Inhalation of Indoor Air Indoor Air Qutdoor Air
cope ! EPC (mg/L}) Indoor Air Vapors) Indoor Air Vapors) Outdoor Air Vapors) RBSL/SSTL? RBSL/SSTL? RBSL/SSTL?
Lier 1 Analysy
BIEY
Bensene 0.68 0.11 1.8 21 Yes No No
Yoluen 2.6 210 > Sol. > Sol. No No No
I thy thensene 2.6 > Sol > Sal. > Sol. No No No
N lenes total i1 > Sol. > Sol. > Sol. No No No
Volatile Organie Compounds
12 Inehivrocthane 0.009 0.72 11 69 No No No
Irichlorocthene 0068 05 0.69 11 150 No No No
1.2 d-tinmethy thenzene 0.082 - - - N/A N/A N/A
I 3.5-1umuhyibenzene 0.019 - - - N/A N/A N/A
Fier 2 Analyss (Soil Type: Merritt Sands) ®
Bunzene 0.68 1.4 N/A N/A No N/A N/A
L OPL ¢ hentical of potential concern.
RIIN Risk-based screening level.
myl Milligrams per liter.
K | xpusure point concentration (from Table 1).
PRO Preluninary Remdiation Goal (ULS. EPA, 2000).
[XNERN Bensene, toluene, ethylbenzene, and xylenes.
Sul Sueening level exceeds solubility threshold of chemical in water,
- Not available,
N/A Not applicable.

"lom Gakland 2000a - recommended RBSLs assuming groundwater is not a current or potential drinking water resource

ot carvimogente chemicals, the lower of the carcinogenic and noncarcinogenic values is presented

" Only bensene tor a residential receptor was evaluated in Tier 2 because it did not pass the Tier 1 anabysis.

P lousewteey RO veblos <hsi Tablory
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