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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 Oakland for
the Housewives Marketplace at 801 Clav Street
(the Site). Oakland, California (Plate 1). The
RBCA Evaluation was conducted to assess
whether releases of petroleum hydrocarbons and
chlonmnated 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 studv
also evaluated soil and groundwater conditions
and potential impacts on human health 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
furel release site as a “low-nisk groundwater site™

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

2. The site has been adequatelv charactenized

[FS)

The dissolved plume is not migrating

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

%]

The site presents no significant risk to human
health
& The =itz presents ne sivnificant risk 1o the

CI IToRISnT

The first tour pomts are addressed m Scenon = of

this reporr and the A pomgin Seenen & T
addross the & entenon m Secuon 4 Hardine
BSE condineted o health sk cvatuator (HRE)

wsiee b rish-Pased approach consisiont with the

City of Oakland’s RBCA guidance titled
Qakland Urban Land Redevelopment Program:
Guidance Document (Oakland, 2000q). 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 15 discussed in
the section below.

1.1 RBCA Approach

The U.S Environmental Protection Agency (U.S.
EPA) and RWQUCB (/9962) have endorsed the
ASTM (1995) RBCA approach. The ASTM
RBCA 1s not a risk assessment per se, but a
tiered, risk-based site investigation that may or
may not include a baseline risk assessment.
Tiers | and 2 are semi-quantitative screening
steps in which chemical concenirations detected
in soil and groundwater at the site are compared
to risk-based screemung levels. Tier 1 Risk-Based
Screening Levels (RBSLs) are the least site-
specific, most conservative (i.¢., lowest), and
health-protective. Generally, if detected soil
and/or groundwater concentrations are lower
than Tier | screening levels, the site 1s considered
unlikely to pose a human health risk. Insucha
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 to
cstimate rates ot volanhzanon from soil and
groundwater  [Fsite concentranions are e
than Tier 2 SSTL thon the site v conmaderad
unlihely to pose a siomifieant heaith rish anld
furdher riskh cvaluatons are not conducted I
sitnanens where Trer 253 s are <ol oveooded
by site concentrattons, furthar nsh cvaluanens,
sich as a Tier & ovaluaoon whichomay inelode
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Introduction

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 Oakiand Risk-Based
Corrective Action: Technical Background
Document (2000k), 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 Qakland. 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
(Cal/EPA-DTSC), RWQCB, and U.S. EPA
(Oakland, 2000a,b). In addition, substantial
input and feedback was solicited from a citizens’
review panel representing various community
organizations,

The Oakiand 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
default Tier I values provided by ASTM. In
addition, EPA- and Cal/EPA-recommended
exposure assumptions and toxicity values were
uttlized. 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 Oakland Tier 2 SSTLs differ from Tier |
RBSE= in the use of mere stic-specific soll
parameters and a less-consenatn e cancar rish
tevel Esposure and other parameiers are the

same as tor Tier |

o  Merritt sands. which are characterized bs

low moisture content and high permeability
and consist of fine-grained, siltv-sand with
some sandy clay and clay 2

s Sandy silts, which are located throughout
QOakland and consist of moderately sorted
sand, siit and clay sediments. They have
moderate permeability and average moisture
conifent.

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 fow
permeabihity.

If chemical concentrations exceed Tier 2 values,
a Tier 3 analysis may be necessary. A Tier 3
analysis incorporates more complex and detailed
site investigations, ncluding 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 remediai goals.

As described above, the Oakland (2000q, &)
RBCA methodology follows the same basic
approach as ASTM (/995). However, in
addition to incorporating Oakland-specific input
parameters, the Oakland RBCA approach differs
from the ASTM RBCA approach in the
following ways:

s A combined residential child/adult receptor
(six years for child and 24 years for adult) is
used to evaluate potential carcinogenic health
effects. ASTM assumes an entirely adult
exposury Using a chifd adult receptor
sgonario results momore conservanie (1.

fowery screenmy levels

o To ovaivate non-cancer fealth offeess the

restdennal recepter 15 assamed to bea child
il St oy e Aoyl ] QT E .
Oarlond ( Jotiers =) dovcloped SSTLs for throvghout the ontne axposie duraton
three prodommant tvpes of <01l found n Qakland wheroas ASTN asaumes 4 adadt restdent)
recepror Ths results o a more
R ¢ Harding ESE, Inc. 2



Introduction

conservative, health-protective screening
level.

In the absence of specific state recommendations
for conducting RBCA evaluations of fuel release
sites within California, Oakland adapted ASTM-
recommended methods on the basis of general
risk assessment guidance provided by Cal/EPA
and U.S. EPA. The Oakiand (2000a.6) 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 Tter 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 (RWOCB,
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 (2000a.b)
RBCA guidance but reflect additional
environmental concerns of the RWQCE, 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™.

In this assessment, the City of Oakland RBCA
values were used i Hen of the ASTM and
RWQCB values because they are specific to the
geology of Oakland and represent final values

that have undergone a substantial review process.

In the first step of the evaluation, Oakland Tier 1
vatues were applied Where Oalland Tier |

values were cveeeded Oakland Tier 2 values for
Mot sands (which corresponds 1o the soil tope

at the Srroy were usad

52 T Harding ESE, Inc.

1.2 Report Organization
The report ts divided into the following sections:

* Section 1 - Introduction

e Section 2 - Site Background

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

» Section 5 — Ecological Evaluation

s Section 6 — Conclusions and
Recommendations

s Section 7 — References.



2.0 SITE BACKGROUND

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

Several studies have been conducted at the Site to
evaluate past Site uses and potential
environmental mmpacts to soil and groundwater.
The Phase I Environmental Site Assessment
Report conducted by Secor International Inc.
(Secor, 1997a), mdicated two gasoline service
stations at the southwest and northeast comers of
the Site (former underground storage tank [UST]
locations are shown on Plaie 2) and further
tdentified other facilities in the immediate vicinity
where chemicals were used over a period of time
and where releases to soil and groun

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
eports:

»  Report of Soil and Growndwater Samnlinc
Reviore e Howsewoves VMarse! e
II()L‘.’LH:' (1o ’\,’J({L < ”%L e ." s “("-’,J

o Soil and Groundwater Assessment Report.
Housewrves 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 boring
along this cross-section. %

L il

Secor collected a total of 21 soil samples at
depths ranging from 10 to 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 oil, motor
oil, unknown hydrocarbons, and gasoline. No
TPH or BTEX concentrations were detected in
any of the soil samples; the resuits of the scil
sample analyses are shown on Plate 3. Chow
analyzed two soll sampies 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 lcad
concentrations are at or below PRGs established
by U.S. EPA (2000) for both residential and
industrial site use PRGs are health-based
screening fevels that are often used by the
rezulators avenctes 0 avatuate the noed for
addiienal ms estizanon

. }‘5k Dl f"‘-.!f."‘.f’»'.(”.-’u'r \”‘“ oftld (I:"‘ft"".(:"tli' -
Seion s Ros e fes Homace e Mo Table 1 prosents asumman of data Ho
PR .. B . B . L - 1 - -
coter ot (00 o0 Noace Dyeeor Dy sy and chomucals detected i groundseazor ar the i
Place 3 shovs the sroundwater concentiatiens as
Sl T s 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 comer.
The absence of detectable concentraitons in GP-3
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 comer.

The Chow investigation (Chow, 2000) included
the drilling and sampling of five borings in the
same two comers 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 3 and
in Table 1. The results of these analyses
indicated that trichlorogthene (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 comer of the Site.
TPH as gasoline and mineral spirits were
detected at 2.9 and 0.088 to 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 coltected
from this boring.

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

20 AT Harding ESE, Inc. S



3.0 SITE SPECIFIC CONSIDERATIONS

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

3.1 Ongoing Sources

The Secor report dated September 10, 1997
reviewed Sanbom Maps that indicated the
presence of USTs in the northeast and southwest
comers 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 13 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 mnstallation of the 15 borings.

3.2 Site Characterization

Sotl samples were collected and analvzed 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 yellowish 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
Merritt sands and are dense and mownst . The
aroutdwater table was found at 3 depth of 20 to
25 feet across the Sie

The smete svespuon o the consstont

The maternial 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
depostt, it is beligved that the Site has been
adequately characterized. According to the
Phase I Environmental Site Assessment (Secor.
1997a),the presumed groundwater flow direction
1s 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 AGL/Unbe & Associates
dated November 14, 1994 for the 901 Jefferson
property (AGI/Uribe, 1994) indicated that
groundwater flow directions varied. Harding
ESE believes that the groundwater 1s most likely
to flow toward the Oakland Inner Harbor. In
Plate 4, chemical concentrations in the soil are
superimposed onto the cross-section. Areas
where organic odors were noted during the
mvestigation 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 sandy soils with low VOC
concentrations can have relativelv strona vapors
or odors. bur the measured coneantrations i the
taboratory can be betow the reporting linuts

Plate & shows the deteciable concentranons of
petroteum hvdrocarbons and VOCs m

stratigraphy or vellow brown sand to 21l sand -~ growrdwater Wath the cneeption of the trn”
at Bormg GP-3 where rilt material was my Lot TPH as motor o1l at GP-1 and the o1
Sneatnieted g dept of approvimareh $ 8 feut mg Lot TPH o~ mieeral spis at SB-4 all of
s T

A Harding ESE, inc. 6



Site Specific Considerations

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 petroleun hvdrocarbons and VOCs at the
northeast comner of the Site. In summary, the
studies completed by Secor, Chow and Harding
ESE indicate a relatively minor impact of

3.4 Other Potential Receptors

The City of Qakland receives its drinking water
from the Sierra Nevada Mountains. The nearest
surface water bodies are Lake Merritt. 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, petrolenm

petroleum hydrocarbons and VOCs only at the 9; +4+,... hydrocarbons are unlikely to migrate via the

ormer UST locations. On this basis, Harding /£ L
ESE believes that the existing information R

characterizes Site conditions.
3.3 Dissolved Plume

As discussed previously, the analytical results
indicate an impact to groundwater in the
northeast corner of the Site of petroleum
hydrocarbons and VOCs. The petroleumn
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 d
downgradient direction along Cross-Section A-
A’. As aresult, 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

groundwater for long distances. Recent studies

o
nby 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 conclude 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 interiayered and
discontinuous sandy soils within a ¢lay matrix.
The interlayered depositional features will
mitigate vertical migration of the petroleum
hydrocarbons and VOCs to the underlying
aquifers.

Sections 4 and 5 address the final two RWQCB
criteria discussed in Section 1.

A R Harding ESE, Inc. 7



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 Qakland
(2000a,b). The obiective of the HRE was to
address the 5® criterion for a low-risk
groundwater site: ““The site presents no
significant nisk 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 cvaluation (Section 4.3), and a summaryv
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
sotl was not evaluared further in s HRE

4.1.2 Groundwater Data

detected chemical concentrations than monjtoring
well samples because well samples are collected
after purging the well. As such, well samples
more accurately represent groundwater
t

A statistical data summary of all chemicals
detected in groundwater at the Site is provided in
Table | 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
(1989) 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 (/995)
guidance, the 95% UCL may be used to evaluate
chemicals for nisk, except when there are less
than 10 samples analyzed. For several
chernicals, less than 10 groundwater samples
were analyzed. Consequently, 95% UCL
concentrations were not caleulated for those
chemicals, as indicated in Table 1, and maximum
detected concentrations were used instead, This
1S a very conservative approach that likely

OV STISTUMALS SNposur

4.1.3 Selection of Chemicals of
Potential Concern

Grab croundwater sampios were colleered ar the To scicet COPCs for nuther cvaluation m the
Site tront Octeder [w97 through December 2o HRE masimien chemecal coneentranions in
Typcabls wrab sroundwater ~amples hav e hicher grotndwater weio compared o Mavimom

<o TR Harding ESE, Inc. 8



Health Risk Evaluation

-

Contaminant Levels (MCLs) or Action Levels
(ALs) provided by the California Department of
Health Services (DHS: 200/). 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 2 MCL does not disqualifv a
fuel site from classification as a “low-risk
groundwater case” according to RWQCB
guidance ({996a), as long as the “low-risk”
critenia are satisfied. According to the RWQCB,
fuel sites where MCLs are exceeded can still
qualify for closure as low-risk cases (RWOCB,
19968). AlLs, which are non-enforceable health-
based advisory levels, were developed by the
State for chemicals without MCLs.

Table 1 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
MCLsor ALs, 1,24 -and 1,3,5 -
trimethylbenzene were also retained for further
evaluation as COPCs. Typically, TPH mixtures
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  JRg

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 pathways and receptors
was based on the planned use of the Site.

4.2.1 Potential Receptors and
Exposure Pathways

For an cxposure pathvay o be conadored

» A source and mechanism of chemical release
s An environmental transport medium

s A point of potential human contact with the
medium

* Anexposure 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. B

Based on these plans, the following potential
recepiors may be present af the Site m the future:

e  Adult and child residents (apartment/loft
style living)

¢  Commercial worker
e  Parking Iot attendant

¢ 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 directly
contact groundwater at these depths. The City of
Oakland currently obtains drinking water from
the East Bay Municipal Utility District
(EBMUD); there are no drinking water wells on
the Site that could be impacted by the on-Site
presence of petroleum hvdrocarbons or VO s
Future use of sroundwater for domestce or
beneficial purposes s unhlels because the
unconfined. <hallew groundwarer 19 net used as
drinbuang water source Based on thesc atinbutes,

comprete four sloments are necessan of 0N N
) direet contact with groundssater at the Site s not
acomplote exposure pathway for receprons

S s, Harding ESE, Inc. 9



Health Risk Evaluation

VOCs detected in groundwater at the Site.
however. can potentially migrate 1n the vapor
phase from groundwater to ambient air {(although
the presence of paving and building foundations
1s expected to substantially retard this process).
The vapors can then be inhaled by receptors.

Accordingly, the following receptors and
pathways are potentially complete at the Site:

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

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

e Future construction workers — inhalation of
vapots 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
commerctal 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 vear. 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 indoor air in
the ground floor of a building with limited
ventilation. The residential RBSL/SSTLs are
also conservative in this HRE, given that they are
based on single-family dwellings where
substantial vapor intrusion into buildings can
occur. Future residential plans at the Site include
apartments and lofts, beginning on the third floor,
where oroundwater vaper intrusion is oxpectad w
be mumnmmal to none  Accordingls . RBSLs and
55T nzed m this assesamont are conndered o
bo protectn ¢ of all future recoprors ovaluated and
fovver than stricthy necessany o proteet the health

of residents and construcnion workors

4.2.2 Exposure Point
Concentrations

EPCs are concentrations of COPCs at locations
where receptor exposure is assumed to take place
(1.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 are
expected to move around the Site rather than 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
maximum 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
sampies, 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

Thus 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
Oakland Tier 2 values for Merritt sands, the soil
type predominantly found at the Site.

Tonie effects of chomucals are ceneralls divded
IO MWO CATCZOTIes  carcmogeme (caneer
causiny) and noncarcimogenie Accordmgls
Oakland (2000 dos Sloped screeming Tavels tor
carcinogente ard nencancar health effcers
Chemcals may have both a cancer and
aoncaneer sorecning ol ar only one of e

fry thos assosament e e o of the canrcameuonic

T Harding ESE, inc. 10



Health Risk Evaluation

and noncarcinogenic RBSL/SSTL for each
chemical was selected.

4.3.1 Tier 1 Evaluation

Table 2 provides Oakland Tier 1 RBSLs for all
COPCs at the Site. For the Tier | 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
summanzed as follows:

e The EPC for benzene exceeded the
residential Tier | RBSL for inhalation of
indoor air.

e 1.2.4-and I.3,5-trimethylbenzene lack
RBSLs.

e EPCs for all other chemicals did not exceed
Tier | 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-trimethvlbenzene lack screening
values, these compounds were qualitatively
evalnated in Section 4.3.3 below. These results
indrcate 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 results are
described as follows:

e The EPC for benzene did not exceed the
residential Tier 2 SSTL for inhalation of

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 3-trimethylbenzene. However, it 15
unlikely that these compounds pose a risk to
human health for the following reasons:

o 1,24-and 1,3,5-trimethylbenzene were only
detected in one sample (SB-3) at the Site.

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

s 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,

e 1.2.4-and I.3,5-trimethylbenzene are not
expected 1o 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 foliowing factors contribute to the
conservatism of the HRE:

s Use of commercial sereenimg levele for the
CONSIRUCHION WOTK2T Teeepior was v
conservative gnven that censtruction workers
would kel not be present onsite longer than

wdoor air one vaar whereas commeraial workers wore
cvaluared under a 23y ear evposure perod

SIect AT Harding ESE, inc. 11



Health Risk Evaluation

Use of residential screening levels for future
loft/apartment residents was very
conservative because vapor intrusion into
residential apartments. which are anticipated
to be three floors above ground surface,
would be minimal.

[t 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 resuit in
conservafive RBSLs and SSTLs. For
instance, commercial workers are assumed to
work at the Site for 250 days everv vear for
25 years for both Tiers 1 and 2.

¢ 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 |
RBSLs and Tier 2 SSTLs compiled for the Site
are, therefore, likely lower than necessary to
reasonably protect human health.

ST Harding ESE, Inc. 12



5.0 ECOLOGICAL EVALUATION

The City’s developer proposes to construct a
6-story building onsite, consisting of a parking
lot and commercial offices on the bottom two
floors and residential apartments/lofts on the
upper four floors. 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,
instantancous dilution upon entering the Bav.
Terrestrial ecological receptors will not be
exposed to site media under the planned uses.

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.

R Harding ESE, !nc. 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 Inferim 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 nisk
groundwater site.” Sectton 2 presents and
compiles the background information available
on Site conditions, and Section 3 shows that the
data generally satisfv 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 cnteria 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
(2000a.b) to evaluate potential human health
risks from exposure to chemicals detected in soil
and groundwater at the Site This cvaluation
demonsirates that the Sie s unbihels 1o presont
stentficant sk to buman health We sunumanze

befon the bases for this conclasion

Maamium detected growadw aier Coneanrations
were soloened agamst Siate denimge water levels

Chemieals warh EPCy sveeeding these fovels wore

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:

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

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

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

An imtial Tier I evaluation was conducted in
which EPCs in groundwater were compared to
Oakland Tier | RBSLs. Only the EPC for
benzene exceeded the residential 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 4- and 1,3,5-trimethylbenzene,
which lack RBSLs, were considered to not pose a
threat to human health because (1) they were
deteeted inonis one groundw ater sample (2)
they are less tove than benzene which was not
found to pose adverse rishs (33 they were
detected at coneentrations mueh leveer than the
EPC tor benzene. and (43 they are not wapoctad
to substannally solanze from groundwater viore
rapidly than benzors

oo T R Harding ESE, Inc. 14



Conclusions and Recommendations

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 cg :

s A geophysical survey to evaluate the
presence of metallic anomalies below the
ground surface. These metallic anomalies
could be product piping and USTs 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.

In addition, the City has proposed additional
work that includes the following:

» 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 Ojulewn 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,
Oakland, California 94607.

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

Sample Results (mg/L)

Vot Sahe Gi-d GP-2 GP-3 GP-4 GP-5 GP-6 GP-7 GP-8 GP-9 G100 SB-1-GW  8B-2-GW  SB-3-GW  SI--GW
wnals i Pate 1072197 10/20/97  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  12/08/00  12:08/00  12:08'00
BLEN (BN Cthod BOZ0y
Honone - < 0.0003 <0.0005  <0.0005 3.2 00005 < 00005 <0005 <0.0005 <00005 <00005 <0.0005 - 00005 n.67 - (00035
Poluowe <0.0005 <0.0005 <0,0005 13 <0.0005 <0.0005 <00005 <00005 <0.0005 <00005 <0.0005 <0Q005 .45 -~ ALG0OS
Fthalbensone <0.0005 < (0005 < 00005 13 <00005 <00005 <0.0005 <00005 <00005 <00005 <0.0005 <0.0003 .1 ~ (0005
Soadunes ol . <D00053 <0005 <0.0005 53 <0.0005  <00005 <00005 <0,0005 <0.0005 <0.0005 <00005 - 0.0005 .48 0.0005
Y lll:l!lh‘ Chranae € uu[lmundx (1P A Method 8260)
Boro - - - - - - - - - - - <001 - 0001 0.51 ©0.001
DU Dibbwocthane - - - - - - - - - - <0001 <0000 0009 - 000)
v Ebon o, - - - - - - - - - - = 0.001 ~ (.00 0.00Y - 00m
Jserprops Ihonsoe, - - . - - - - - - - 0,001 ~ 0,001 00064 ~ 0 Q01
“aphth o - - - - - - - - - - < 0.001 ~ 0,001 00089 - .01
n Propylbonrene . - - n— - - - - - - ~ 0,001 ~ 0001 0.014 - (LN
Polucie S - - -- - - - - - - - = 0001 0001 0,35 - DO
Dactlioatione - - - - - - - - - - 0068 0023 003 - 0001
O Dt lhoneong - - - - - - - - - -- ~ 0.0 < .U 0082 - g
L4 S-Tomethy oeen. - - - - - - - - - - < 0,001 = (L0001 0019 ~ 0.001
ESINTES ln!.(l - - - - -— - - - - - < 000] < 000] ".37 < UUU[
Lotal Petroleum Thdrocarbons (1P A Methed 8015 Modified)
Ll <0.5 <0.5 <0.5 1,700 <0.05 <0.05 <005 <005 < (.05 <0.05 < 0.05 < 0,05 2.9 < 0,05
e <0.05 <{,05 <0.05 210 NA NA NA NA NA NA 0.088 <003 29 0.1
[RTI .67 <0.3 <0.3 <100 ° NA NA NA NA NA Na NA NA NA 005
e 1 Milhrames per liter, <45 Not detected at a laboratery reporting limit of 0.5 mg/l..
Yo Parnant Bold Detected value.
EAL N W% Paeent upper confidence limit on the arjithmetic mean. - Not available
| P Eaprosnre pot concentration (i.e, lesser ol 95% UCL and maximem detected value) N/A Not applicable.
M Masumon contaminant level (DHS, 2001). * 950 UCL not calewlated for data sets with kess than 10 sumples
COP Chonneal of potential concern. " Chemicals with maximum detected value exceeding the MCL o those lacking a
[EDR TN Heneene toluene, ethylbenzene, and xylenes. MCL were selecled as COPCs. For TPH compounds, see test Section 4 1.2,
RRAt lotal pettoleam hydrocarbons as gasoline. ¢ Value not cluded in statistical calcutations because halfreporting limit exceeds
TEHms Fotab petroleum hydrocarbons as mineral spitits. maximum detected value

I .

L

~__letal petioloum hydroearbons as motor oil,
o ]i Iomicat rorsined for further evaluation as a COPC.

e

AL O TTI

Harding ESE, Inc.

4 Action level presented because chemical Iacks a MCI..
Note: Only detected chemicals are presented
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Table 1. Groundwater Data Summary
RBCA Evaluation
Housewives Marketplace
Oakland, California

. Statistical Data Sunwnary (mg/L)
Number  Number Frequency  Minimum  Maximum

of ol of Detected  Detected  Arithmetic  Standard
Lrads i Ietections  Amnalyses Detection (%)  Value Value Mean Deviation 95% UCL?®  EPC MCT. corcy®
BN (KA Vothod 8020
NIENTN . 2 14 143 067 3.2 028 0.86 0.68 0.68 0.001 Yes
lelpjen. 2 14 14.3 0.45 13 0.96 3.5 26 2.6 0.15 Yes
Py lbnsone 2 14 14.3 0.10 13 0.94 33 2.6 26 0.7 Yes
ASISIENR BN 2 14 14.3 0.48 53 3.8 14 il it 1.75 Yes

Volatile Grgamd Componuls (1P v Method 8260)

Boavaw 1 4 25 0.51 0.51 0.13 0.25 N/A 0.51 0.001 Yes
1 X Dichilorocthane 1 4 25 0.009 0.009 0.003 0.004 N/A 0.009 0 0005 Yes

Phathonane 1 4 25 0.099 0.099 0025 0.049 N/A £.099 07 No

oy thonsone 1 4 25 0.0064 0.0064 00020 0.0030 N/A 0.0064 0.77¢ No

Saphithadong 1 4 25 0.0089 00089 0.0026 00042 N/A 0.0089 0.17¢ No

n-leoplbonsne 1 4 25 0.014 0.014 ¢.004 ¢ 007 N/A 00L4 0.264 Neo

Toluon. 1 4 25 0.35 0.335 0.09 17 N/A 035 (115 Yoo

(onhlootinne 3 1 75 0.023 (4.068 0.630 0.028 N/ 0.068 0005 Yes

T2 Dot hongone I 4 25 0.082 0.082 0.021 0041 N/A 0.082 - Yes

E:* b i\\lllkﬂl}“‘L”/LH\_ B i 4 25 0.019 0.019 0.005 0009 N/A 0019 - Yos

Ul ol 1 4 25 0.37 037 0.09 0.18 N/A 0.37 175 No

Fotal Petraleunm Hyvdrocathons (10 v Method 8015 Modified)

TEH 2 14 143 29 1,700 122 454 @ -- No

N 4 8 50 0.088 (2103 26 74 A - No

JUIE 1 4 25 0.67 (0.67) 036 02t N/A = No

i | Millies anis per liter, <0.5 Not detected at a laboratory reporting limit of 0.5 mg/l..

Y Pureant Bold Detected value.

EALTE N 4~ Pareent upper confidence limit on the arithmetic mean. -- Not available.

bt I sposute pomt concentration (i.e., lesser of 95% UCL and maximum detecied value). N/A Not applicable.

NG ALavimun s osntaminant level (DHS, 2001). * 95% UCL not calculated for data sets with less than 10 samples.

O Clhienyeal of potential concemn. ® Chemicals with maximum detected value exceeding the MCL or those laching a
SN Beneone 1elucne, sthylbenzene, and xylenes. MCL were selected as COPCs. For TPH compounds, sce (ext Section -1.1.2.
P Lotal penolewn hydrocarbons as gasoline ¢ Value not included in statistical caloulations because half-reporting linnt exceeds
P Lotal petrelewin hydrocarbons as mineral spirits maxinmum detected value,

i Pilme I otul pettoloum hydrocarbons as metor oil. 4 Action Jevel presented because chemical lacks a MCL..

T “_ﬁﬁ_;lt‘lmm. alser imed for further evaluation as a COPC. Note: Only detected chemicals are presented

[ O O L TR A T
! el : Harding ESE, Inc. Page 2 of 2



Tahle 2. RBCA Tiers 1 and 2 Evaluation
RBCA Evaluation
Housewives Marketplace
Qakland, California

QOakland RBSL/SSTLs (mg/L)® Erc EPC EPC
Residential Commercial Conunercial Exceeds Exnceeds Exeeeds
Receptot Receptor Reveptor Residential Comimetcial Comnerciad
{Inhalation of (Inhalation of {Tuhalation of Indoor Alr Indoor Air Outdom A
v EPC (mg/L) Indoor Air Vapors)  Indoor Air Vapors)  Outdoor An Vapors)  RBSL/SSTL? RBSL/SSTLY RBSL/SSTL?
Dier 1 Anadssis
[IIR AN
Bonzone 0.68 0.11 18 21 Yes Mo No
Foluone 246 210 > Sol. > Sol. No No No
1l Ibensane 2.6 > 8ol > Sol. > Sal. No No No
“adones Tatal 11 > 8ol. > Bol. > Sol. No No No
Yolatde Ouganee Compounds
12 Dychilerocthane 0,009 0.72 it 69 No No No
| nichlorocthene 0.068 0.69 11 150 No No No
20 Tomacthy ibonsone 0,082 e - - N/A NiA N/A
Id s Prmating bonsane 0.019 .- -- - N/A N/A N/A
Lier 2 \ualysis (so1l Type: Merritt Sands) b
Bomron 0,68 1.4 N/A N/A No N/A N/A
cape Chencal of potential concern,
3N 115k -hased screening level.
e | Aillrgr ans per biter.
I Pt I sposuie peint concentration {from Table 1),
PR, Prelimnary Remdiation Goal (LF 8. EP4, 2000)
IS Bonsene toluene, ethylbenzene, and xylenes.
Sul Swreeniny level exceeds solubility thresheld of chemical in water.

. Notavailable,
AR Not applicable,

brom coaknan ! '0o0g - recommended RBSLs assuming groundwater is not a current or potential drinking water 1esource.
b catomasvine Jhenneals, the lower of the carcinogenic and noncarcinogenic values is presented

"Gl bensene o aosidential 1eceptor was evaluated in Tier 2 because it did not pass the Tier 1 analyss,
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