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TEL (925) 2446m0' FAX (9s) 24{-6601

February 18,2004
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Subject 5175 Broadway Street, Oakland, California

Dear Mr. Hwang:
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Risk Assessment" for the subject property.

Thank you for your time in reviewing our report. Please do not hesitate to call me
at (925) 244€600, if you have any questions or comments.

Enclosure

cc: Mr. Mohammad Mehdizadeh, 5175 Broadway Street, Oakland, CA

Sincerely,

F--r%\



h
t
I
t
I
I
I
I
I
I
t
I
T
I
t
I
I
T
T

Certification

This report has been prepared by SOMA Environmenlal Engineering, lnc. on behalf of

Mr. Mohammad Mehdizadeh the property owner of 5175 Broadway Street, Oakland,

California based on the Alameda County Department of Environmental Health's letter

dated December 13, 2001.
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1.0 INTRODUCTION

This report has been prepared by SOMA Environmental Engineering, Inc. (SOMA) on
behalf of Mr. Mohammad Mehdizadeh, the property owner. The property is a former
Exxon gasoline station located at 5175 Broadway Street, Oakland, Califomia (the

"Site"). Figure 1 shows the site vicinity map. Mr. Mehdizadeh purchased the property in
1979, when the station was not operational. Since the early 1980's the station has been

. an active gasoline service station. Currently, there are low levels of petroleurn

hydrocarbons in the groundwater. The purpose of this report is to evaluate the adverse

impact of the residual chemicals in the groundwater on human health. Although the site
is surrounded by commercial facilities and the intended fulure use of the facility is
commercial, conservatively, in conducting this human health risk assessment, it was
assumed that the Site would be used for residential purposes. This report was
prepared upon the Alameda County Department of Environmental Health's (ACDEH,s)

request dated December 13, 2001.

1 .1 BACKGROUND

In January'1990, Tank Protect Engineering, Inc. (TPE) conducted two excavations at
the site. The first excavation involved removing three 8,000-gallon steel, single-walled
underground storage tanks (USTs) and the associated piping. The excavation was 10
to 11 feet deep and groundwater was encountered at 10.s feet below ground surface
(bgs). During the removal of the USTs, holes were observed in all three USTs, and the
soil was found to be contaminated based on the discoloration and strong petroleum

odor. Following the removal of the usrs, soil and groundwater samples were collected
from beneath the excavation pit. The second excavation involved removing a 500-
gallon waste oil tank. During this tank removal, one hole was observed on the waste oil
tank and no groundwater was observed in the excavation pit. No apparent soil
contamination was observed during the removal of the waste oil tank. However, a soil
sample was collected from the bottom of the excavation oit.

I
I
I
I
I
I
I
t
I
t
t

SOMA Environmentat Engineering, Inc.



I
I
I
t
T
I
I
t
I
I
I
I
I
I
I
t
T
I
I

The initial analytical results of the soil samples collected from the tank excavation area
revealed moderate levels of total petroleum hydrocarbons as gasoline (TpH-g) in two
locaiions. The remaining samples showed rpH-g ranging from non-detected to less
than 120 parts per million (ppm). Due to the presence of elevated levels of rpH-g
detecled in the excavation, TPE installed three on-site monitoring wells (MW-1 to MW-
3), as required by state and local regulatory agencies. Figure 2 illustrates the locations
of these wells. TPE's preliminary groundwater assessment also indicated that the
shallow groundwater had been impacted.

In september 1990, Enviro soil rech consLiltants (ESTC), was retained to conduct
monitoring and sampling of the on-site monitoring wells. The objective of the quarterly
groundwater sampling program was to monitor seasonal and long-term variations in the
conditions of the shallow aquiter beneath the site, and to assess the direction of lhe
groundwater flow for f urther investigation.

ESTC sampled the three on-site groundwater monitoring wells (MW..l to MW-3) on
September 26, 1990 and January 14, 1991. The three on-siie wells contained
moderate to high levels of dissolved hydrocarbons. A comparison of the september
1990 sampling with rPE's analytical results of April 1 990 showed an increase rn
dissolved hydrocarbons in wells MW-1 and MW-2. In well MW-3 (the down-gradient
well), TPH-g and toluene levels decreased, whereas benzene, ethvlbenzene and total
xylenes slightly increased.

The analytical results for the groundwater samples collected on January i4, 1991,
showed an increase in TPH-g and benzene, toluene, ethylbenzene, and total xylenes
(BTEX) levels in well MW-2 compared with those reported in September 1990. well
MW-1 also showed a slight increase in TPH-g and benzene, but showed a decrease in
toluene, ethylbenzene and total rylenes concentrations. Well MW-3 showeo a
substantial decrease in TPH-g and BTEX.

I
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In a letter dated March 29, 1991, the ACDEH requested an additional investigation to
define the e).tent of the dissolved hydrocarbon plume. ESTC installed two additional
monitoring wells STMW-1 (STMW-4) and STMW-2 (STMW-S) on June 21, 1991. The
July 3, 1991, water sampling results showed low levels of dissolved TpH-g and BTEX in
all five wells. The presence of low levels of rPH-g and BTEX in up-gradient well,
STMW-1 (STMW-4), which is located on the east corner of the property, indicated a
potential off-site source. Based on the water level data, the groundwater direction was
west to southwest on July 3, 1991 . The detail of this investigation is summarized in
ESTC's report dated July 23, 1991. ESTC recommended a quarterly monitoring and
sampling of the five on-site wells for at least a vear.

The second quarterly sampling was conducted in November 199'|. The detail of the
sampling event is described in ESTC's report dated November 22, 1991. Other
quarterly monitoring and samplings conducted by ESTC are described in ESTC's report
dated March 10, 1992, June 1992, Ociober 1992 and Januarv 1993.

The last quarterly monitoring.and sampling was conducted by ESTC on August 15,
1994; the details of this monitoring event are described in ESTC's report dated
september 20, 1994. ESTC prepared a workplan proposal for conducting an additional
soil and groundwater investigation at the Site, dated October 5, 1994, however, the
site's owner did not authorize any further activity. Hence, there were no quarterly
monitoring and sampling activities from August i5, 1994 to November 6, 1996. The
quarterly monitoring and sampling activilies resumed on November 7, 1996, and the last
quarterly monitoring and sampling was conducted on February 16, 2OO1 .

ESTC conducted three more quafterly monitoring and sampling events until per the
property owner authorization to halt the monitoring and sampling events. The details of
the last three quarterly monitoring and sampling events are described in ESTC's repons
dated March 4,2002, July 19,2002, and October ZS,ZOO2.

since the results of the groundwater monitoring revealed a decreasing pattem of

SOMA Environmental Engineerrng, rnc.
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chemical concentrations in the groundwater, per the ACDEH's request a human health

risk assessment was conducted to determine whether the Site met the siandards of a
"Low Risk" petroleum hydrocarbon release site. ESTC retained SOMA to conduct the
human health risk assessment for the Site. The following describes our findings.

2.0 HUMAN HEALTH SCREENING EVALUATION

This section of the report presents the human health screening evaluation lor the Site.
The human health screening evaluation utilizes maximum concentrations of identified

chemicals of potential concern (coPOs) in shallow groundwater to estimate emissions

into the indoor air environment and subsequent contaminant intakes through the
inhalation route of exposure. These potential indoor air carcinogenic risks and
noncarcinogenic health hazards were estimated using health-based toxicity criteria
developed by the EPA and State of California (Office of Environmental Health Hazard

Assessment (OEHHA)). This human health screening evaluation is health protective, in
that only residential land use is considered, regardless of the current or future intended
uses of the property.

The human health screening assessment is organized into the following sections:

Exposure Pathwavs and Media of Concern: reviews the conceptual site model (CSM)

in light of existing contamination (i.e., COPCs), identifies the receptors of concern, ano
identifies all relevant potential exposure pathways.

Exposure Concentrations and Chemicals: identifies the COPCs and estimates the
concentration of each COPC, in each medium of concern (e.9., soil, air or water) to
which receptors may be exposed.

Toxicitv Values: describes the process of characterizing the relationship between the
exposure to a chemical and the incidence of adverse health effects.

Risk Characterization Summarv: presents the results of the human health screening

evaluation and provides the framework for using these results in decision-making.

SOMA Environmentat Engineering, Inc.
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2,1 Exposure Pathways and Media of Concern

2.1.1 Conceptual Site Model

It was conservativeley assumed that volatile contaminants in the shallow groundwater

could migrate beneath building foundations and into the indoor air environment.

Consistent wilh the Cal/EPA, Department of Toxic Substances Control (DTSC)

Preliminary Endangerment Assessment (PEA) Guidance Manual (DTSC 1994, 1999),

health effects were conservatively evaluated for a residential receptor (i.e., unrestricted

future land use.) Estimated carcinogenic risks were evaluated for a combined child and

adult over an assumed 30-year exposure period. Noncarcinogenic health effects w€re

evaluated for a child, since this is a sensitive receptor and would maximize potential

exposures.

2.1.2 Soil Exposure Pathways

In 1990, the gasoline USTs were removed and samples were collected from the

excavation pit. The analytical results from the excavated soil samples indicated TPH-g

in two locations. The remainder of the soil samples showed TPH-g ranging from non-

detectable (ND) to less than 120 mg/kg. Due to the presence of elevated TPH-g

concentrations in the tank excavation, on-site monitoring wells were installed (MW-1 ,
MW-2, MW-3, STMW-4 and STMW-S). lt was assumed that the bulk of any

contamination from the former leaking USTs would now be in the shallow groundwater

beneath the Site. Therefore, direct contact (e.9., soil ingestion and dermal contact) with

soil was not evaluated in this human health screening evaluation. The Conceptual Site

Model (CSM) is presented in Figure 3 and summarizes all relevant transpod and

exposure pathways associated with the former gasoline USTs.

2.1,3 Water Exposure Pathways

Based on the on-site monitoring wells, groundwater beneath the Site is encountered at

depths between 8 and 12 feet bgs. Based on 1) the shallow depth of groundwater; and

2) the close proximity of the Site to the San Pablo Bay, the shallow groundwater would

5
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be brackish in nature and would not be a suitable source of drinking water. Therefore,

ingestion of groundwater and direct contact with groundwater through household use

were not considered complete exposure pathways and were not evaluated in this

human health screening evaluation. However, potential emissions of groundwater

VOCs into indoor air was considered a complete exposure pathway and evaluated in

this risk assessment, as discussed in more detail in the followino section.

2.1,4 Air Exposure Pathways

Potential exposure to COPCs detected in the shallow groundwater was evaluated lor

inhalation of volatile emissions in indoor air using the Johnson and Ettinger Indoor Air

Risk Model, as modified by the DTSC to include Cal/EPA slope tactors and reference

exposure levels (RELs). Exposure through the inhalation route was estimated

according to the following equation:

Intake of Air Contaminants

Inhalation Intake (mg/kg-day)

Where,

\.t 4

InhR =

BW

Cu.  lnhR.  EF.  ED
BW-AT

Estimated COPC concentration in air, mg/m3

Adult inhalation rate, 20 m3/day (EPA 1991)

Child inhalation rate, 1O m3/day (EPA 1991)

Residential exposure frequency,350 days/year (EPA 1991)

Adult exposure duration, 24 years (EPA 1 991)

Child exposure duration, 6 years (EPA 1991)

Adult body weight, 70 kg

Child body weight, 15 kg

SOMA Environmental Engineering, Inc.
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Averaging time, days

ED - 365 days/year for noncarcinogens

70 years - 365 days/year for carcinogens

Inhalation of chemically-impacted outdoor air rarely, if ever, drives risks at a site. Since
emissions from shallow groundwater were conservatively evaluated for the indoor air
pathway, emissions into outdoor ambient airwere not esiimated in this risk assessment.

Potential exposure to volatile COPCs detected in soil vapor was evaluated for inhalation

of indoor air as a result of potential vapor intrusion into the indoor environment. In oroer
to evaluate potential indoor air concentrations {rom VOCs detected in the shallow
groundwater, the DTSC-Modified Johnson and Ettinger (J&E) Model was utilized,

specifically the Screening Groundwater Model or GW-SCREEN. The J&E Model is a
one'dimensional analytical solution to convective and diffusive vapor transport into
indoor spaces and provides an estimated attenuation coefficient that relates the vaDor
concentration in the indoor space to the vapor concentration at the source of
contamination. For the purposes of this human health screening evaluation, the
screening level J&E model was used. This model conservativelv assumes a steadv-
state or non-diminishing source of contamination.

2.2 Exposure Goncentrations and Chemicals

All VOCs detected in the shallow groundwater were considered COPCs. Table 1
presents the VOCs detected in MW-l, MW-2, MW-3, STMW-4 and STMW-S forthe two
most recent sampling events, July 1, 2OO2 and July 18,2OO2, respectively. The data
from the most recent sampling event, July 18, ZOOZ, were used as input concentrations
for the J&Elndoor Air Model.

Typically, a screening-level human health risk assessment uses the maximum reported
concentration for each COPC. This would combine data from all five monitorinq wells

SOMA Environmental Engineerrng, rnc.
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and result in an over-conservative estimate of Voc concentrations across the site.
Estimating an average VOC concentration from all five monitoring wells would
underestimate the site-wide VOC concentration. Since the individual monitoring wells
are approximately 60{eet from one another, it is conceivable that a future building could
be located over any one of the five on-site monitoring wells. Therefore, potential indoor
air emissions were estimated for each Voc, at each monitoring well, and monitoring
well specific risks and hazards were subsequently estimated.

Site-specific physical parameters (e.g., total porosity, air-filled porosity, water-filled
porosity and organic carbon content) were not measured at this site. Therefore, site
physical parameters were based on other sites within the East Bay from Vallejo to
Emeryville. Table 2 summarizes the physical parameters chosen as input parameters in
the J&E Indoor Air Model. Actual model outputs, for each chemical detected in each of
the five on-siie monitoring wells, are presented in Appendix A.

2.3 Toxicity Values

This section describes the process of characterizing the relationship between the
exposure to an agent and the incidence of adverse health effects in exposed
populations. In a quantitative carcinogenic risk assessment, the dose-response
relationship of a carcinogen is expressed in terms of a slope factor (oral) or unit risk
(inhalation), which are used to estimate the probability of risk of cancer associated with
a given exposure pathway. cancer slope factors and unit risk factors as published by
Cal-EPA (05/2002) and EPA (lntegrated Risk Informarion System (lRlS)) were used in
this human health risk assessment.

For noncarcinogenic effects, toxicity data developed from animal or human studies are
typically used to develop non-cancer acceptable levels, or reference doses (RfDs). A
chronic reference dose is defined as an estimate of a daily exposure for the numan
population, including sensitive subpopulations, that is likely to be without appreciable
risk of deleterious effects during a lifetime, Inhalation reference doses were calculated

SOMA Environmental Engineerrng, rnc.

I
I
t
I



I
I
I
I
I
T
I
I
I
I
I
I
t
T
t
T
I
T
I

from the Cal/EPA Reference Exposure Levels (RELs), as published by the Otfice of

Environmental Health Hazard Assessment (OEHHA, 2003). lf an REL was unavailable

for a particular chemical, the inhalation reference dose from lRlS, EPA's Health Effects

Summary Tables (HEAST) or EPA's National Center for Environmental Assessment

(NCEA) was used.

Table 3 summarizes the cancer slope factors, reference doses, and data source for

each COPC evaluated in this human health screening evaluation.

2.4 Risk Characterization Summary

This section describes the approach used to assess the potential carcinogenic risk and

noncarcinogenic health hazard for the populations of concern represented by the

chemical contaminants in soil at the Site. Potential carcinogenic effects will be

estimated from lhe predicted intakes and chemical-specific dose-response information.

Potential noncarcinogenic effects will be estimated by comparing the predicted intakes

oJ COPCs to lheir respective toxicity criteria (i.e., inhalation relerence doses (RfD)).

2.4.1 Noncarcinogenic Health Effects for Soil Contaminants

In order to estimate the potential effects from exposure to multiple COPCs, the hazard

index (HI) approach was used. The Hl is defined as ihe summation of the hazard

quotients for each COPC, for each route of exposure, and is represented by the

following equation:

Hl = Predicted Dose" + Predicted Doseb +...+ Predicted Dosei

RfDa RfDb RfDi

A total Hl less than or equal to unity is indicative of acceptable levels of exposure for

chemicals assumed to exhibit additive health effects. To be truly additive in effect,

chemicals must afJect the same target organ system or result in the same critical toxic

endpoint. A Hl less than or equal to 1.0 suggests that adverse health effects would not

9
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be expected following a lifetime

population.

of exposure, even in sensitive members of the

2,4.2 Carcinogenic Health Effects for Soil Contaminants

Quantitative estimates of upper-bound incremental cancer risk due to site-related

contamination were evaluated for each COPC according to the following equation:

a.

Where,

= Intakei x SFi

Intakei =

SFi

Estimated incremental risk of cancer associated with the i'n

chemical

Intake or lifetime average daily dose for the ith chemical, mg/kg-day

Cancer slope factor for the ith chemical, (mg/kg-day)-1

Carcinogenic risk was assumed to be additive and was estimated by summing the

upper-limit incremental cancer risk for all carcinogenic COPCs.

2.4,3 Site Specific Risks and Hazards

Table 4 summarizes the noncarcinogenic health hazards and carcinogenic risks

associated with inhalation of estimated indoor air concentrations of VOCs from shallow

groundwater. The residential hazard index for indoor air was esiimated to be 0.0003,

0.002, 0.04, 0.01 and 0.002 for all VOCs detected in MW-1, MW-2, MW-3, STMW-4 and

STMW-S, respectively. The total hazard associated with each monitoring well on-site

was well below the threshold level of concern (HI = 1).

The total excess cancer risk for indoor air was estimated to be 3.4E-08, 4.9E-07, 5.7E-

07, 2.5E-06 and 3.2E-07 for MW-1, MW-z, MW-s, STMW-4 and STMW-S, respectively.

The carcinogenic risk was entirely atiributable to only one VOC detected in the

SOMA Environmental Engineenng, rnc.
10



t
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
T

groundwater, speoifically, benzene. With the exception of STMW-4, the total estimated

cancer risk associated with benzene emissions from the groundwater was below the
lower end of the acceptable range of risk defined by regulatory agencies (e.9., EpA Risk
Management Range, one-in-one million [1E-06] to one-in-ten thousand [1E-0a]). While
the residential indoor air risk associated with benzene detected in STMW-4 (2.SE-06)

was slightly above 1E-06, it was still well within the risk management range.

2.4,4 Uncertainty Analysis

The noncarcinogenic health hazard and carcinogenic risk associated with vocs in the
shallow groundwater f rom the inhalation of indoor emissions were based on the
reported concentrations from each of the five on-site monitoring wells. consequently,

this screening evaluation assumed that a hypothetical resident or building would be
placed directly on the location of each of the five monitoring wells. Even though the
estimated risks and hazards were negligible, the true risks and hazards were likely
overestimated, and would be even lower. For example, the exisling building on-site is
located between monitoring wells MW-3 and srMW-S. lf groundwater modeling aind
contouring were performed, the risk and hazard associated with this structure would be
considerably less than those risks and hazards estimated for each monitoring well
location.

The exposure parameters used to develop the residential scenarios at the site are
conservative estimates of the true exposures. For instance, a resident is assumed to
have the potential for unlimited exposure to soil contaminants, 3so-days per year, for 30
years. In reality, this site would likely be used for continued industriaucommercial
development and the residential scenario defined in this screening human health risk
assessment is health protective and most likely overestimates the true risk/hazard
associated with site-related COPCs in the soil.

The upper-bound exposure parameters actually represent 9Sth-percentile estimates
used to define an RME exposure scenario. This upper-bound RME scenario, coupled

factors of carci

SOMA Environmentat Engineering, Inc.
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estimate of carcinogenic risk. lf exposure parameter data distributions were used and

simulated using a lvlonte Carlo approach, the most likely estimate of carcinogenic risk

would be substantially lower than lhe single "point" estimates used in this assessmeni.

The upper-bound "point" estimate would actually represent greater than the 99th-
percentile estimate of risk from the probabilistic cancer risk range. Consequently, the

estimates of carcinogenic risk in this document most likely overestimate the true cancer

risks.

3.0 CONCLUSIONSAND RECOMMENDATIONS

Based on the results of the human healih screening evaluation, the following site-

specific f indings were made:

1. For a hypothetical residential receptor, under an unrestricted land use scenario, the

total noncarcinogenic health hazard for indoor air emissions arising from VOCs in

the groundwater ranged beiween 0.0003 and 0.01 for the five monitoring well

locations. All of the estimated hazards are below the threshold level of concern (Hl

=  1) .

2. For a hypothetical residential receptor, under an unrestricted land use scenario, the

total excess cancer risk for exposure to indoor air emissions arising from VOCs in

the groundwater (specifically, benzene) was below 1E-06 for all monitoring well

locations except STMW-4. The total excess cancer risk for exposure to indoor air

emissions associated with benzene detected in STMW-4 (2.5E-06) was well within

the acceptable range of risk (1E-06 to 1E-04).

Based on the above findings, VOCs in the groundwater beneath the Site would not pose

an unacceptable risk to human health under an unrestricted, residential lano use

scenario. Therefore, SOMA recommends the ACDEH issue a "No Furlher Action" letter

for this site.I
I
I
t
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APPENDIX A

Johnson and Ettinger Model Outputs

SOMA Environmental Engineering, Inc.
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