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1.0 INTRODUCTION

SECOR International Incorporated (SECOR), has prepared this report to Jocument the rationale for requesting)
closure of the Grand Street and Fortmann Way Property m located north of the infersection of Gran%
Street and Fortmann Way in Alameda, California. Standard risk assessment techniques presented in the
American Society for Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applie@
at Petroleum Release Sites (ASTM, 1995) and U.S. Environmental Protection Agency’s (USEPA) Ris
Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (USEPA, 198%a) are us

to estimate potential health risks to both current and future on-site receptors under a reasonable maximum
exposure (RME) scenario.

The use nf@ is in accordance with the Yanuary 5‘3 1996 Memorandum from the California Regional Water
Quality Control Board (5\}_@(23 , San Francisco Bay Region, regarding Regional Board Supplemental
Instructions to the State Water Board on December 8, 1995, Interim Guidance on Required Cleanup at Low-
Risk Fuel Sites.

1.1  BACKGROUND

The Grand Marina Facility includes an office located at 2099 Grand Street, as well as a marina with docking
and repair facilities. A Site location map is provided in Figure {-1. Above ground tanks (AGTs) were

tormerly located in the central portion of the Site. These AGTs were used to store gasoline, diesel fuel, lube

oil, aviation fuel and slop oil/bilge water. An underground storage tank (UST) formerly located in the

southern portion of the Site was used to store gasoline. The tanks have since been demolished, although the

concrete-floored and -bermed containment structure for the AGT farm remains, along with various

underground conveyance pipelines. There are currently USTs located beneath the parking area, north of the

former AGT farm. These USTs were installed in 1990 and supply fuel to the marina dock.

The Site investigatory and remedial activities are under the regulatory jurisdiction of the Alameda County
Heaith Care Services Agency (ACHCS) (the lead agency) and the RWQCB, San Francisco Bay Region. Site
assessment and remedial activities have been conducted at the Site since 1987.

1.2 PURPOSE

The purpose of this 1isk dssessment is 1o

. Provide an analyss of potential human health risks to both current and future potential receptoss under

a Tange o7 fand use seenartos o help determing the need. it any, for action at the Site.

SECOR Tnternational Incorporated
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. Provide a basis for determining levels of chemicals that can remain on-site and still be adequately
protective of human health.

. Provide a basis for identitying which contaminants are driving the human health risk under various
sets of exposure assumptions to help guide risk management decisions.

. Provide the required documentation for Site regulatory closure that may satisfy the requirements of
the ACHCS and the RWQCB.

1.3 SCOPE

This risk assessment provides an evaluation of the potential human health risks associated with exposure to
residual petroleum compounds detected in subsurface soils and groundwater at the Site. The scope is limited
to an assessment of complete exposure pathways using simple analytical models provided in ASTM (1995) and
risk assessment techniques outlined by USEPA (1989a). In general, this risk assessment is conducted wsing
RME default assumptions provided in ASTM (1995} and USEPA (1989a).

On January 19, 1996, SECOR and ACHCS discussed a preliminary conceptual Site model (CSM) (presented

in Section 4.2) which tentatively identified potentially complete and significant pathways at the Site. The
preliminary CSM is used to guide the scope of this risk assessment.

1.4 ORGANIZATION OF THE REPORT
The report is organized as follows:

Section 2.0 Site Description and History, presents a description of the Site and summarizes the Site
investigation history.

Section 3.0 Chemicals of Potential Concern (COPCs), presents the Site data used for risk assessment and
identifies the chemicals that are quantitatively evaluated for potential risks in the risk

assessment.

Section 40 Exposure Assessment, includes a detailed analvas of potental exposure pathways and

presents extimates of chemical intakes trom exposuie o St chenneals

Seenon 50 Toxicological Assessiment. presents woxlcity values for cach or the Site chemicals dentitizd

tor ey aludtion

NECOR International Incorpotated
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Section 6.0 Risk Characterization, provides a characterization of the potential cancer and noncancer risks
associated with exposure to Site chemicals,

Section 7.0 Uncertainty Analysis, identifies major uncertainties associated with each component of the

risk assessment.
Section 8.0 Summary and Conclusions, briefly summarizes the risk assessment with general conclusions.
Section 9.0 References, provides citations of the information sources used in the report.

Appendix A contains groundwater volatilization factor calculations. Appendices B and C contain risk
calculations for Site-wide and Grand Street office building scenarios, respectively.

SECOR International Incorporated
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2.0  SITE DESCRIPTION AND HISTORY

2.1  SITE DESCRIPTION AND BACKGROUND

The Site is located within an irregularly-shaped parcel along the southern edge of Alameda Harbor in
Alameda, California (Figure 2-1). The parcel is approximately 1,300 feet from east to west and approximately
1,225 feet from north to south. The northern and eastern portions of the parcel are under water. The land
portion was created with fill which took place in the late nineteenth and early twentieth centuries. The Site
is bounded to the south by Grand Street, to the west by Fortmann Way, to the north by the Marin Barge and
Tug facility, and fo the east by Fortmann Basin. This Site is currently used as a harbor for launching and
berthing boats (SECOR, 1993).

An Environmental Assessment performed by Harding Lawson Associates (HLA, 1987) for Encinal Marina
and a Site history compiled by Bloomfield (1987) describes the following Site history. An AGT farm was
previously operated on Site and was used until 1989. According to the documentation provided by Unocal
(1994), gasoline, diesel fuel, lube oil, aviation fuel, and slop oil/biige water were previously stored by Unocal
within the AGTs. The materials stored in the AGTs were conveyed to or from the AGT farm and the pier via’
underground pipelines. A 1,000-gallon UST, located approximately 300 feet south of the AGT farm, was used
to store gasoline (SECOR, 1995). The UST was removed in May, 1988.

Other historic Site uses may have included the following,

1839 to 1940s Alaska Packer Association operated a fleet of fishing vessels.
1906 to 1917 Taylor and Company operated a lumber yard.
1917 1o 1983 The City of Alameda Corporation Yard used the facility for a variety of activities

including auto repair, carpentry, blacksmith, and a dog pound.

1930 to 1952 Union Oil Company (Union) leased a portion of the Site from Harbor Tug and Barge
(HTB) and used the Site for fuel storage as early as 1930. Union was responsible for
constructing the AGT farm and stored gasoline, diesel fuel, fuel oil, kerosene,
aviation fuel, and other petroleum compounds within the AGTs.

E953 1 1939 WD ML lawaan, dba Bay City Puel Ol Company | assumed the lease with the City
ot Alameda and vperated the AGT farm as a hunker fuel depot

1926 11 1989 Portions of the Site were reportedly feased by HTR

[I39 1) JURY HTB parchased mamtened, and eperated the AGT 1arm

SECOR Iinternational Tncor porated
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1980 to 1986 Healy-Tibbets Construction Company used a portion of the Site for storage of marine
construction equipment.

1986 to present Grand Marina purchased the Site and operates a marina.

2.2 SITE INVESTIGATION HISTORY

Previous Site investigations and activities were initiated by HLA during April 1987 which included installing
six groundwater monitoring wells (W-1 through W-5, and B-7) and advancing six soil borings in the vicinity
of the AGT farm (see Figure 2-1}. HLA also dug six test trenches at various on-gite locations during this
investigation, In November 1987 approximately 285 tons of petroleum hydrocarbon-impacted soil were
excavated to a maximum depth of five feet below ground surface (bgs) from the vicinity of the AGT farm.
The soils were subsequently disposed of oft-site. Free phase petroleum hydrocarbons were observed within
the limits of the excavation (SECOR, 1995). In May (988, Uriah, Inc. removed a 1,000-gallon capacity
gasoline UST and found soil adjacent to the UST to be impacted with petroleum hydrocarbons.

In June 1990, Versar, Inc. performed an environmental risk assessment at the Site. Versar collected water
samples from the estuary, four groundwater monitoring wells, and the sump within the AGT farm area.
Versar also collected soil samples trom two areas of discolored soil and removed nine cubie yards of soil from
the vicinity of the AGT farm (SECOR, 1995).

In January 1992, Zaccor Corporation (Zaccor) conducted a Limited Environmental Site Assessment. This
assessment included removing the AGTs with the exception of the concrete foundation and the product lines.
Zaccor advanced soil borings and collected soil samples from the vicinity of the AGT farm, the former 1,000-
gallon UST, and the product lines. Zaccor also installed four additional groundwater monitoring wells (MW-1
through MW-4) and detected elevated concentrations of petroleum hydrocarbons, primarily diesel, oil and
grease, in both soil and groundwater beneath the Site during this phase of the investigation. Detailed
information is presented in SECOR s May 12, 1995 Additional Subsurface Investigation report for the Grand
Marina Facility.

In general, the Site investigations revealed the greatest hydrocarbon concentrations in soils at depths to two
feet beneath the AGT farm floor and beneath the former pump house. Samples collected from depths of three
to seven feet beneath the AGT farm, the pump house adjacent to the northern edge of the AGT farm, and in
the vicinty of the tormer L ST indicated elevated, but tower hydrocarhor concenuations Groundw ater
samples collected trom on-site monnormg wells i dune 1992 revested clevated gasoling | diesel and henzene
concentraiions i well MW -2 nzar the former UST Groundwater samples collected from wells Wl W-2,
W and MW S ondicated signimicantly lower concentratons of total petoloum hvdrecarhons as gasohne

CPPHy L as diesel CTPHA) and o henzene (SECOR . 1995)

SOCOR nternational Ingon porated
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In October 1993, SECOR conducted a Site Investigation composed of an historic records review, a pipeline
integrity test, and a subsurface investigation. The pipeline integrity test results indicated that the three lines
previously used to convey petroleum liquids and bilge/sludge to and from the former AGT farm are competent
in their existing configuration and did not show evidence of having leaked. The former AGT farm constructed
in 1930 by Unocal (then Union Qil Company) stored and distributed various hydrocarbon compounds until
approximately 1952. The contents stored in the AGTs, as reported by Unocal, included gasoline, tuel oil,
diesel fuel, kerosene, ethyl, aviation fuel, stove oil, and an unknown solvent (S$-76 solvent). Zaccor
demolished the AGTs in 1992, Nearby leaking UST cases listed by the RWQCB included Encinal Marina (the
Site), Alameda Fire Station (1705 Grand Street), Pennzoil (2015 Grand Street), and Weyerhauser (1801
Hibbard Street) (SECOR, 1995). Historic Site use appears to represent the most significant potential source
of hydrocarhons identified in on-site soil and groundwater.

The Subsurface Investigation conducted by SECOR contirmed that fill composes the upper one to six feet of
Site soils. The fill is locally underlain by a fine-grained sand with varying amounts of gravel and clay, but is
primarily underlain by the dark gray silty clay comprising Bay Mud. The Bay Mud contains sandy and peat-
rich horizons. Samples collected from locations south of the AGT farm (TP3 with TPHd and TPHg at 800
and 13 milligrams per kilogram or mg/kg, respectively) and northeast ot the pump house adjacent to the
northern wall of the AGT farm (TPHd at 300 mg/kg) contained the greatest reported hydrocarbon
concentrations. Samples collected from the northern portion of the area of investigation (HD1 with TPHd at
15 mg/kg); north of the pump house (TPI with TPHd at 29 mg/kg), and near the joint in the diesel fuel
pipeline north of the AGT farm (PL3 with TPHd at 5.0 mg/kg) contained lesser hydrocarbon concentrations.
The vadose zone soils beneath and surrounding the AGT farm to a distance of approximately 40 feet contain
concentrations of TPHg, TPHd, and il and grease (SECOR, 1995).

Groundwater grab samples collected immediately north and northeast of the AGT farm pump house contained
elevated TPHd concentrations. The extent of impacted groundwater appeared to he limited to the vicinity of
borings TP2 and TP2A, although a confirmatory sample collected southeast of boring TP2A was not obtained.
In addition, pipeline-vicinity groundwater grab samples collected north of the AGT farm (PL2 and PL4)
contained elevated TPHd concentrations. The borings surrounding PL4 yielded data which indicated the TPHd
extent was limited; however, groundwater grab samples were not collected bayward of PL2, due to refusal
met by the drilling rig (SECOR, 1995). With the exception of low toluene, ethylbenzene, and xylenes
coneentrations reported in one water sample, gasoline-range hydrocarbons were not reported in groundwater

samples analyvzad for TPHg and henzene, toluzne, ethythenzene, and sy lenes IITEX) constituents

An addiional subsurtace mvestigauon, which imcluded instadling tow addinond sroundwater monitorimg wells
MW SN through MW -8 und conducting quarterly monitoring, was condactad by SECOR aceording o the
Ouober 1994 Wark Plan Addendum During the imstadlanon ot the monnormy wells suhsurtace soit samples
were wollected on October 27 and 280 1994 for BTEX and TPH SECOR . 19951 Although benzene was not

detested i any o e somples toluene, ey benzene and ol ayvlenes were all detesed onee tfor toluens and

SLCOR Anternational Incorporated
Asspust 13, 1996
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ethylbenzene) or twice (for total xylenes). TPHd was detected at six of the seven sampling locations (boring
TP3A-2, and wells MW-5-2.5, MW-5-5, MW-6-2.5, MW-7-2, and MW-8-3.5).

The groundwater samples were collected quarterly from November 1994 to March 1996 from wells MW-1,
and MW through MW-8. Quarterly monitoring was also conducted by ACC for wells MW-2, MW-4, and
MW-6a. Samples were routinely analyzed for BTEX and TPHd, and once for polycyclic aromatic
hydrocarbons (PAHs) in March 1996 (SECOR, 1995). The resulting data contained few detections of BTEX
except for the well MW-2 area. TPHd was detected in wells MW-1 through MW-8, but not sampled at well
MW-6A. There were only two PAHs detected amongst all the data. These PAHs (fluorene and naphthalene)
were only detected at well MW-2,

SLOCOR linternational Tncos porated
24 Angust [3, 1996



Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

3.0 CHEMICALS OF POTENTIAL CONCERN

This section presents the data used for risk assessment, and identities the chemicals of potential concern
(COPCs) at the Site,

3.1 SUMMARY OF RISK ASSESSMENT DATA

As described in Section 2.2, Site subsurface soil and groundwater have been sampled from April 1987 to

March 1996 during several Site investigation activities. This risk assessment assumes that the most recent Site .

investigation data provides the most accurate representation of current conditions at the Site. Therefore, this

risk assessment focuses on results of recent subsurface soil and groundwater sampling rounds (i.e., the October- M

1994 subsurface soil sampling round and the November 1994 to March 1996 groundwater sampling rounds)
to evaluate potential health risks from exposure to current levels of residual petroleum hydrocarbons present
in Site subsurface soils and groundwater.

ASTM observes that it is not practicable to evaluate every compound present in a petroleum product to assess

the human health risk from a spill of that product. Recognizing that a significant fraction of the impact from
all chemicals is due to a select group of chemicals, “indicator” compounds are identified based on exposure
routes, mobility, and toxicity (ASTM, 1995). ASTM identifies BTEX and polycyclic aromatic hydrocarbons
(PAHs) as indicator compounds for gasoline and diesel, respectively. ASTM recommends that TPH
measurements should not be used for “individual chemical” type risk assessments because they provide
insufficient information about the amounts of individual compounds present. /

The data used for risk assessment from the October 1994 subsurface soil and November 1994 to March 1996
groundwater investigations is described below,

3 L1 Soeil Investigation Results

Results of the Site subsurface soil analyses for BTEX are presented in Table 3-1. Seven samples were
collected during October 26 and 27, 1994, and analyzed for BTEX, TPHd, TPHg, and total petroleum

hydrocarbons as oil (TPHo). Detections of toluene and ethylbenzene were limited to wellbore location MW-8

at 3.5 feet bgs. Detections occurred at 5.7 mg/kg and 10 mg/kg, respectively. Total xylenes were detected
mnwo of the seven camples at 15 mg/kg and 84 mgfke The maximum detechon of (ot avlenes occurred at
wellhore Jocavon MW-8 a1 3 5 fect hes
Bovduse o1 the ASTM recommendation 1o consder PAHS ae indicat compounads when diesel is present at
pettofeum refedse sites, concentiaions tor the carcinogenic PAH with the fughest FPA 1ovcity value.
Penzotalpyiene. are estimated from TPHA According <o diesel tae] chenneal composition s atues provided

b ACHUS trom e Stare of Californi Leakme Undererowsd Tucol Lamn Freld Mol 1State ot Calitormg

SICOR Taternanonal [ncorpocated
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1989), the concentration of henzo(a)pyrene in diesel fuel #2 is 0.07 micrograms per gram (ug/gm).
Benzo(a)pyrene congentrations in soil are estimated by applying this composition factor to TPHd concentrations
in soil. The proportion that is benzo(a)pyrene may also vary with the type ot diesel fuel, resulting in
ungertainty associated with this method of estimation.

As presented in Table 3-1, TPHd was detected in six samples, at 23 mg/kg to 1,400 mg/kg. The maximum
detection of TPHd occurred at horing TP3A at a depth of 2 feet bgs. Table 3-1 also shows the surrogate
concentrations of benzo(a)pyrene estimated from each measured concentration of TPHd.

As discussed in Section 2.2, soil samples were collected during the May 1992 Zaccor investigation from the
vicinity of the AGT farm, the former 1,000-gallon UST, and the product lines. The 1992 data provides
information ahout the shallow soil in the vicinity of the former AGT farm. Because the contamination is at
shallow depths, the concentrations are expected t© have decreased since 1992 due to volatilization,
biodegradation, and photolysis. The 1992 Zaccor report does not provide detection limits for analytes that are
reported as non-detects, so standard EPA methods for using detection limits for non-detect data cannot be
applied. Because this data may not be representative of current Site conditions, and because it cannot be
summarized statistically in a consistent manner with the 1994 data, it is not used for quantitative avaluation
of risk in this assessment. The uncertainty introduced by not including this data in the quantitative evaluation
is discussed in Section 7.1 of the qualitative uncertainty analysis.

3.1.2  Groundwater Investigation Resuits

Results of the Site groundwater analyses for BTEX are presented in Table 3-2, Seven monitoring wells were
sampled during six sampling events from the period of November 1994 to March 1996. With the exception
of a 2.5 micrograms per liter (ug/L) detection of total xylenes at well MW-6a during the February 1995
sampling round, detections of BTEX were limited to well MW-1 during the November 1994 sampling round
and to well MW-2, which yielded reportable BTEX concentrations during all five sampling rounds from
November 1994 to November 1995.

During the January 19, 1996 discussion of the preliminary CSM, the ACHCS requested an analysis of PAHs
in groundwater. A total of seven groundwater samples were subsequently collected and analyzed for PAHs
and the analytical results are presented on Table 3-3. Seven monitoring wells were sampled during March
[996. The analytes included- acenaphthene . acenaphthylene anthracane  henzo(a)anthracene. benzo(a)pyrene.
benzotp)luorantiens, benzofghijperyiens,  benzo(k)fluoranthenc. chrysene.  dibenzofa,hanthracenz,

fluoranthens. fluoreneindenof 2, 3)pyiene, naphthalene, phenanthrene, and pyrens

Phose analytes detected moat least one grousdwater sampie were fuorene and naphthalene Fluorene and
Naphthalene were detected a concentrations of 0.9 and 9 3 pe. L, tespectively i the samples coflectad from

well MW -2 Naother PAH compounds were detected i the cample from well MW -2 No PAHS or other
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semivolatile organic compounds were detected in samples collected from wells MW-1 MW-4, MW-5, MW-6,
MW-7, or MW-8 using EPA method 8270.

3.2 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

The preliminary CSM discussed between the ACHCS and SECOR identified potentially complete and
significant pathways at the Site. The indicator chemicals discussed in Section 3. | are compared to Risk-Based
Screening Levels (RBSLs) to determine which indicator chemicals to retain and evaluate quantitatively in the
risk assessment. The purpose of identifying COPCs is to focus the risk assessment on chemicals that
contribute most significantly to potential risks posed by the Site, and to eliminate from further evaluation,
chemicals that may distract from the dominant risks presented by the Site.

Maximum detected concentrations of flucrene, naphthalene, and BTEX in subsurtace soil and groundwater '
are screened against Tier 1 RBSLs provided in ASTM’s Standard Guide for Risk-Based Corrective Action
Applied ar Petroleum Release Sites (ASTM, 1995) to identify COPCs at the Site. If the maximum detected
concentration of a Site chemical exceeds the Tier | RBSL, then that chemical is selected as a Site COPC and

retained for quantitative evaluation in the risk assessment.

Tier 1 RBSLs represent chemical concentrations in source media that are not expected to pose a health risk,
even under long-term exposure. Tier | RBSLs are developed based on an acceptable target risk level and
standard exposure scenarios, USEPA RME default exposure assumptions, and current toxicological parameters
recommended by USEPA. For direct exposure pathways, e.g., soil ingestion, standard exposure assumptions
are used to derive RBSLs. For indirect exposure pathways, e.g.. inhalation of vapor from soil, fate and
transport models are used with standard assumptions to derive RBSLS.

3.2.1 Subsurface Soil Chemicals of Potential Concern

Tier [ soil RBSLs have been calculated by ASTM for the followi ng potential single and/or combined routes
of exposure from chemicals in subsurface soil:

. Indoar inhalation of vapor originating from soil beneath the buikding;
. Outdoor inhalation of vapor originating from soil; and
. Ingestion of soil (which also considers dermal contact with <oil and inhaletion of aiiborne patticuldates

Fable - prosents d compariaon of maxtmunm detected concentration. o BTEN i vadose zone subsurtace wnl
i
against Tt bsoth KBS for the idennfied exposure pathways None of the concentrations of BTEX excecd

e Trer 1 RBSLa winch indicates that potentiad tisis are helow dacceptahle 1k favels and these indicator

Shemeals do potwarrand further evaluanon Due b the uncertanty i clved in salmdlng concentratons for

NLOCOR International Incorporated
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benzo(a)pyrene from TPHd, the estimated concentrations are not screened using RBSLs. Therefore,
benzo(a)pyrene is identitied as a soil COPC and quantitatively evaluated in the risk assessment.

3.2.2  Groundwater Chemicals of Potential Concern

Tier | groundwater RBSLs have heen calculated by ASTM for the following potential routes of exposure from
chemicals in groundwater.

. Indoor inhalation of vapor originating from groundwater
. Outdoor inhalation of vapor originating from groundwater
. [ngestion of groundwater

Table 3-4 presents a comparison of maximum detected concentrations of BTEX, naphthalenes, fluorene, and
benzo(a)pyrene in groundwater against Tier 1 groundwater RBSLs for these three exposure pathways. As
shown on Table 3-4, the maximum detected groundwater concentration of benzene exceeds the groundwater
RBSL for the exposure routes involving indoor and outdoor inhalation of vapor originating from groundwater.
RBSLs are not available in ASTM for fluorene so it is conservatively retained as a COPC. Tier I groundwater
RBSLs for toluene, ethylbenzene, naphthalenes, and total xylenes are not exceeded for any of the three
potential exposure pathways. Therefore, benzene and fluorene are identified as groundwater COPCs and
quantitatively evaluated in the risk assessment.

3.2.3 Summary of Chemicals of Potential Concern

In summary, due to the uncertainty involved in estimating concentrations for benzo(a)pyrene from TPHd, the
estimated benzo(a)pyrene concentrations were not screened using RBSLs. Therefore, benzo(a)pyrene is
identified as a soil COPC to be quantitatively evaluated in the risk assessment. Benzene and fluorene were
identified as a groundwater COPCs and are quantitatively evaluated in the risk assessment.

Summary statistics for these COPCs are presented in Tables 3-5 and 3-6 for subsurface soil and groundwater,
respectively, to provide information on the range and central tendency of investigation results for the COPCs
that are quantitatively evaluated in the risk assessment. These summary statistics include the maximum and
minimum concentrations, the mean, and the 95 percent upper confidence limit (UCL) of the mean. The
subsurtace soil summary statistics presented for benzo(a)pyrene are hased on concentrations estimated from
TPHA The groundwater sammary saustics are hased on measured concentrations Further discussion on the

Use OF sUnUnaty statistios oSk assessment s provaded i Secton 4 3

NECOR Tnterational Tncor pos ated
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4.0 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of exposures to current and
fure potential receptors from the COPCs that are present at or migrating from the Site. This section outlines
the methodologies and assumptions that are used to calculate the potential daily exposure to each Site COPC.
These methodologies and assumptions are discussed by USEPA (1989a; 1989b; 1991; 1992a). The results of
the exposure assessment are combined with chemical-specific toxicity information (Section 5.0) to characterize
potential risks (Section 6.0).

The exposure assessment consists of the following three components:

. Characterize potentially exposed human populations (i.e., receptors) under expected land use
conditions;

. Identity actual or potential exposure pathways; and,

. Quantitatively determine the extent of exposure.

These three components are described below.
4.1 CHARACTERIZATION OF POTENTIALLY EXPOSED HUMAN RECEPTORS

Potentially exposed human receptors are selected for evaluation under current and hypothetical future land use
conditions. Land use at and surrounding the Site is currently industrial and commercial. Development plans
tor the Site include the construction of two, 2-story office/commercial buildings, in addition to a 2-story
restaurant/commercial building. Theretore, commercial/industrial land use is evaluated and considered
representative of future conditions.

Under these land use conditions, on-site exposures are limited to potential occupational exposures, Two types
ot occupational receptors are selected for evaluation:

. An on-site indoor commercial worker; and,
. An on-site outdoor construction worker.

The construction worker and on-site worker scenarios are based on difterent assumptions to provide two
distinctly difterent seenanos and nsk esttmates. The construetion worker (8 assumed to he exposed only during
the vonstucuon period - which involves direct contact with petroleum mipdotzd soll The on-site worker s
Assumed oworkomdoors at the same locution for ther entre career Afler the construction period. it i
assumzel that the siie s landscaped andior paved and that the on-ute worker does not have direct contact with

penoleunt impacted ol
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Another potential commercial/industrial receptor is a landscape worker. This receptor may have short periods
of contact with petroleum impacted surficial soil during initial soil preparation and planting. Groundskeeping
activities after planting, e.g., watering, pruning, and mowing, are not expected to involve contact with
petroleum impacted soil. Furthermore, petroleum in soil is expected to biodegrade, and concentrations will
decrease with each planting season. Compared to the construction worker, the landscape worker is expected
to be exposed to petroleum impacted soils for a much shorter period. Because exposure to the landscape
worker is expected 10 be bounded by the exposure 1o the construction worker, exposure to the landscape
worker is not quantitatively evaluated.

Potential risks are conservatively estimated for these two receptors assuming current detected levels of Site
COPCs remain at a steady-state (i.¢., biodegradation will not be considered) in the future. It is assumed that
these potential occupational receptors will have free access to the entire Site and could potentially receive
exposure to Site COPCs at any location, Therefore, average exposure across the Site is calculated using the
Site-wide data presented in Tables 3-2 through 3-6.

It is currently ptanned that the two office/commercial buildings will be constructed on the Southeast portion
of the Site, with one building located on the corner of Grand Street and Fortmann Way. The
restaurant/commercial building will be constructed north of the office buildings, on the waterfront of the
marina/harbor.

The proposed Grand Street office building will be adjacent o well MW-2, the location where BTEX
compounds were detected in groundwater. To evaluate potential exposure to COPCs in this area, a localized
risk analysis is conducted. In this scenario, it is assumed that the on-site construction and indoor commercial
workers are exposed to COPC concentrations representative of the Grand Street office building area. This
building is selected because it represents exposure closest to the COPC source. Since this scenario does not
involve Site-wide exposure, additional summary statistics are calculated using only data from sampling
locations near the proposed Grand Street office building ( wells MW-2 and MW-4). These groundwater
sumunary statistics are presented in Table 4-1. Due to the small number of subsurface soil samples from the
proposed Grand Street building area, analysis of risk from exposure to subsurface soil will use the same data
used for the Site-wide statistics (Table 3-5). Because earth-moving activities associated with buiiding
construction and Site preparation may not be limited to the area of the toundation, use of Site-wide data for
the localized risk analysis is conservative.

4.2 IDENTIFICATION OF EXPOSURE PATHWAYS

AN exposute Pathway describes a speatic environmental pathway by which o feceptor can he sxposaed o
COPCs presentad the St Froe cicments comprise an exposare pathwdy Thewe eloments, shown helow | e

wentitied e detenmme potenied sxposar e pathwavs at the Site

SLCOR Iinternational ucorparate d
322 Aucint 13 1994



Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

. A chemical source

. A mechanism of chemical release to the environment

. An environmental transport medium (e.g., air, groundwater) for the released chemical

. A point of contact between the contaminated medium and the receptor (i e., the exposure point)
. An exposure route (¢ g, ingestion of contaminated soil) at the exposure point

All five of these elements must be met for an exposure pathway to be potentially complete.

Information concerning chemical waste sources, chemical release and transport mechanisms, locations of
potentially exposed receptors, and potential exposure routes is used to develop a conceptual understanding of
the Site. This information is outlined schematically in a CSM, shown in Figure 4-1. The purpose of the CSM
is to provide a framework for problem definition, to identify exposure pathways that may result in human
health risks, to aid in identifying data gaps, and to aid in identifying effective cleanup measures that target
significant contaminant sources and exposure pathways,

In the CSM, potentially complete and significant exposure pathways are designated with a closed circle.
Potentially complete but relatively insignificant exposure pathways are designated with an open circle.
Insignificant exposure pathways are those that are expected, based on risk assessment experience, to contribute
only a small percentage of exposure in comparison to significant exposure pathways. Incomplete exposure
pathways are designated by an “I”. n this analysis, quantitative evaluation (i.¢., the calculation of numerical
cancer and noncancer risk estimates) is limited to potentially complete and signiticant exposure pathways.

On January 19, 1996, SECOR and ACHCS discussed a preliminary CSM which tentatively identified
potentially complete and significant pathways at the Site. The preliminary CSM is used to guide the scope of
this risk assessment.

4.2.1 Potentially Complete and Significant Exposure Pathways

The CSM indicates that the following exposure pathways are potentially complete and significant for the on-
site indoor commercial and construction worker receptors selected for evaluation. These pathways are
evaluated quantitatively in the risk assessment.

4.2 1.1 Adantified Exposure Pathwavs for the On-Site Indnor Commercial Worker

Lhe CSVEmdicates thai the on-site mdoor comimereral worker may be exposed 1o Site COPC < via the tollowing

exposnre pathwdy s

. inhatation of volatile organic compounds (VOO that emanate from Site subsurfiace soil to

ndoor aire Although this pethves was wenttiod the prelimunans CSA as g potentiadly complete

NOCOR Tutecnational Incorporated
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and significant pathway, no volatile COPCs are identified in subsurface soil. Benzo(a)pyrene is
evaluated as a subsurface soil COPC, but according to ASTM (1995), the solubility, Henry’s constant,
and log K, for henzo(a)pyrene all indicate that it sorbs strongly to soils and is not subject to rapid
volatilization. Therefore, volatilization of benzo(a)pyrene from Site subsurface soil to indoor air is
not expected and this pathway is not quantitatively evaluated.

. Inhalation of VOCs that emanate from Site groundwater to indoor air. Volatile COPCs (BTEX)
are present in groundwater. These may volatilize and the vapor may migrate upward through the
foundation of an on-site building to enclosed-space air. Therefore, exposure via this pathway is
quantitatively evaluated in the risk assessment.

4.2.1.2. Identified Exposure Pathways for the On-Site_Construction Worker

The CSM indicates that the on-site construction worker may be exposed to Site COPCs via the following
exposure pathway.

. Incidental ingestion of soil. Incidental ingestion of soil containing Site COPCs may occur during
construction activities involving soil excavation. Therefore, exposure via this pathway is quantitatively
evaluated.

. Dermal contact with soil. Dermal contact with soil containing Site COPCs may occur during
construction activities involving soil excavation, Therefore, exposure via this pathway is quantitatively
evaluated.

. Inhalation of airborne soil particulates. Airborne soil particulates may be emitted during on-site
construction and excavation activities and result in inhalation of Site COPCs. Therefore, exposure
via this pathway is quantitatively evaluated.

. Dermal contact with groundwater. Dermal contact with groundwater may occur during excavation
in areas of shallow depth to groundwater. Therefore, exposure via this pathway is quantitatively
evaluated.

. Inhalation of VOCs that emanate from Site subsurface soil to ambient air  Although this

pathway was wenttled m the preliminary CSM as a potentally complete and significant pathway, no
valatle COPCs are wdenufied i subsurface soil - Benzofa)pyrene 1« evaluated as a subsurtace <oil

COPC, but according w0 ASTMUI995), the sotubility. Henrv's constamt. and log K, tor

henzotajpyiene all indivate that it sorbs strongly © sous and v not sahject o rapid volanlizatnon

Theretore volauhization ot henzofajpyiene trom Stte substirtace sotl 1o ambient air 1 not expected
and this pathvway 15 ot quanttatneely evaluated

SECOR hnternational Incorporated
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4,22

Inhalation of VOCs that emanate from Site groundwater to ambient air. Volatile COPCs (BTEX)
are present in groundwater. These may volatilize and the vapor may migrate upward through the
soil/air interface to ambient air. Therefore, exposure via this pathway is quantitatively evaluated in
the risk assessment.

Incomplete Exposure Pathways

The CSM indicates that the following exposure pathways are incomplete. These incomplete exposure pathways

are not addressed in the risk assessment. In the following descriptions, the term "occupational” includes both

the on-site indoor commercial worker and the on-site construction worker.

@

Ingestion and dermal contact with soif for the on-site commercial worker. It is assumed that the

on-site commercial worker is engaged in indoor activities; therefore, exposure via these pathways is
not expected.,

Inhalation of VOCs that emanate from Site subsurface soil to outdoor air for the on-site
commercial worker. It is assumed that the on-site commercial worker is engaged in indoor activities;
therefore, exposure via this pathway is incomplete.

Inhalation of VOCs that emanate from Site groundwater to outdoor air for the on-site
commercial worker. It is assumed that the on-site commercial worker is engaged in indoor activities;
therefore, exposure via this pathway is incomplete.

Inhalation of VOCs that emanate from Site subsurface soil to indoor air by the on-site
construction worker, 1t is assumed that all construction activities occur outdoors; therefore,
exposure via this pathway is incomplete.

Inhalation of VOCs that emanate from Site groundwater to indoor air by the on-site
construction worker. It is assumed that all construction activities occur outdoors; therefore,

exposure via this pathway is incomplete.

Ingestion and dermal contact with groundwater for the on-site commercial worker. Areas on-site

are currently u<ing a public water supply: therefore, contact with croundwater is not cxpected

Ingestion of proundwater for the on-site construction worker, Although the on-arte constructon
WOLKET idy come 10 contdact with groundwater during excavation «ctivities, the volume of ingested

wroundwater would be neglipibl:

SLCOR Tuternational Incorparated
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. Inhalation of VOCs volatilized from indoor groundwater use. Areas on-site are currently using
a public water supply; therefore, inhalation of VOCs volatilized from indoor groundwater use is not
expected.

The exposure pathway analysis also indicates that no impacts to the Bay are expected from residual petroleum

at the Site. The most mobile chemicals at the Site, BTEX, have not been detected in monitoring wells located

closest to the Bay (MW-1, MW-5, MW-6, MW-7, and MW-8) since February 1995. The detection limit for

BTEX is 0.5 pg/L, well below the USEPA ambient water quality criteria for BTEX, which range from several

hundred to several thousand pg/L for aquatic life in saltwater and freshwater. The only BTEX detected in the

Jast several quarterly samples at the Site is at well MW-2, which is located further from the Bay. BTEX

concentrations at Well MW-2 are below ambient water quality criteria and concentrations are decreasing.

4.3  QUANTIFICATION OF EXPOSURE

The calculation of risk estimates require as input the environmental medium concentration (i.e., the exposure
point concentration) at the point of exposure and the predicted chemical intake. The methodology used to
calculate exposure point concentrations and chemical intakes for each of the Site COPCs for the identified
complete exposure pathways and identified receptors is presented in this section.

4.3.1 Estimation of Exposure Point Concentrations

The exposure point concentration (EPC) is one of several parameters required to estimate the intake of
chemicals hy a human receptor. The EPC generally used in an intake calculation is the arithmetic average
concentration for a chemical in the medium being evaluated. Because this average is derived from a limited
data set, it is uncertain how accurately it represents the true average concentration at the Site. USEPA
guidance recommends using the 95 percent UCL as the exposure point concentration for intake calculations.
in the calculation of the 95 percent UCL, all data are assumed o be normally distributed (USEPA, 1992a).

USEPA risk assessment guidance recommends consideration of the positively detected results together with
the non-detected results (i.¢., the sample quantitation limits) (USEPA, (9893a). Following this guidance, for
all results reported as “non-detect,” one-half of the sample quantitation limit is assumed as a conservative proxy

concentration for each sample with a non-detect result.

Frothe caloulated 95 percent LOL of o chemical in e medium-speatic data set excesds the maximum
concentiaion detectad i that duta set, LSEPA recommends that the maximum detected concentration he

seisited e the BPCUSEPA 19890 Enceedance of the mawomuam concertation sypreally occurs when

difuton etz have resubied nreporing of very high sample quantiation i G e L non-detect values) ol
ttere o hmted (e less than ten) numbser of samples
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EPCs for Site COPCs in groundwater are used in vapor-phase migration models to estimate the concentration
of Site COPCs in enclosed-space air and ambient air. The models and methodology used are presented below.

4311 Enclosed-Space Air_Exposure Point Concentrations

To estimate the concentration of benzene and fluorene in enclosed-space air, the vapor-phase migration model
presented in ASTM (1995) are used. The model uses closed-form analytical solutions for convective and
diffusive transport of vapor phase chemicals in groundwater. The calculation of enclosed-space air
concentrations is performed in two steps: (1) deriving a Site- and chemical-specific volatilization factor (VF)
that describes the relationship hetween enclosed-space air and groundwater concentrations; and (2) estimating
enclosed-space air concentrations trom the calculated VF and groundwater concentrations.

Volatilization Factor Derivation

Chemical-specific volatilization factors were determined using the following model presented by ASTM
(1995).

. [Deff wl L
VE [(mg/m3 —air)] _ ER x L, « 10° L
wesp
(mg/L—Hz()) [ quf;w/[,aw . [)rg[):%/[,ﬁw m?
ER x LB (I)eff;‘mc.{j Lcruck) X h
where:
VF o = volatilization factor for groundwater to enclosed space vapors
[(mg/m*-air)/(mg/L-H,O)]
H = Henry’s law constant (unitless)
Deft,, = effective diffusion coefficient between groundwater and soil surface
Low = depth to groundwater (cm)
ER = enclosed-space air exchange rate (1/s)
LB = enclaced-space volume/infiltration area ratio fom)
Left | = effective ditfusion coefticient through foundaton cracks
I = enclosed-space foundation vr wall thickness 1om)
0 = aredl traction of cracks m foundaton/walls (Cm -cracks oo -tetal areas
Che modes 15 Pased on the Toliowing assumptions
SECOR Internatsonal lncorpoated
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. A constant dissolved chemical concentration in groundwater;

. Equilibrium partitioning between dissolved chemicals in groundwater and chemical vapors at the
groundwater table;

. Steady-state vapor- and liquid-phase diffusion through the capillary fringe, vadose zone, and
foundation cracks;

. No loss of chemical as it diffuses toward ground surface (i. ¢., no biodegradation); and,

. Steady, well-mixed atmospheric dispersion of the emanating vapors within the enclosed space.

Enclosed-Space_Air Concentrations

Using the calculated volatilization factors for benzene and fluorene, enclosed-space air concentrations are
estimated with the following algorithm:

encloved-space ar = (’;:r'auna‘warer x VF wesp
where:
Conclosedspacesic = Chemical concentration in enclosed-space air (mg/m®)
Cromawater Chemical concentration in groundwater (mg/L)
VFeep = Chemical-specific groundwater-to-enclosed-space air volatilization factor

(mg/m’-air)/(mg/L-H.O)

Calculated enclosed-space concentrations of benzene and fluorene in air for average exposure Site-wide are
presented in Table 4-2. The enclosed-space air concentrations of benzene and fluorene calculated for the
office building are presented in Table 4-3.

43.1.2 _Ambhient Air Exposure Point Concentrations

To estimate the concentration of benzene and fluorene in ambient air, the vapor-phase migration model
presented in ASTM (1995) is used. The model uses closed-form analytical solutions for convective and
diffusive transport of vapor phase chemicals in groundwater. The calculation of ambient air concentrations
is performed in fwo stepss (1) derivine a Site- and chemical-specific volatitization factor (VF) that daseribes
the elanonship between ambient an and groundwdin concentiations, and (2) estumatng ambient ay

concentrations from the caloulated Vi and groundwater concentrauons

. SECOR International [ncorporated
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Volatilization_Factor Derivation

Chemical-specific volatilization factors are determined using the following model presented by ASTM (1995).

where:

Ve

(mglm®-airy, _ H s L
wanth [ ] - x 10 -3
mg/L _Hz()) l]uu" x 6:"1 x Lt’ F”’] m?>
. f
W x Deff.

W

volatilization factor for groundwater to enclosed space vapors
[(mg/m*-air)/(mg/L-H,0))

Henry's law constant (unitless)

wind speed above ground surface in ambient mixing zone (cm/s)

ambient air mixing zone height (cm)

depth to groundwater {cm)

width of source area parallel to wind, or groundwater flow direction (¢cm)
effective diffusion coefficient between groundwater and soil surface

The model contains the following assumptions:

A constant dissolved chemical concentration in groundwater;

Linear equilibrium partitioning within the soil matrix between dissolved chemicals in groundwater and
chemical vapors at the groundwater table;

Steady-state vapor- and liquid-phase diffusion through the capillary fringe and vadose zones to ground

No loss of chemical as it diffuses toward ground surface (i.e., no biodegradation); and,
Steady well-mixed atmospheric dispersion of the emanating vapors within the breathing zone as
modeled by a “box model” for air dispersion.

Ambhient Air Concentrations

Lang the cabeulatzd valaulhizaton tacors ton benzene and fluorene . ambient aie concentrations are estimated
with the fodowing algorithm
{ -0 LY I}
SECOR Tuternatio vl Incorporated
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where:
Cotientarr = Chemical concentration in ambient air (mg/m”™)
C proundwater = Chemical concentration in groundwater (mg/L)
VF, b = Chemical-specific groundwater-to-ambient air volatilization factor

(mg/m*-air)/(mg/L-H.0)

Calculated ambient air concentrations of benzene and tluorene for average Site-wide exposure are presented
in Table 4-2, In addition, the calculated ambient air concentrations of benzene and fluorene for the office
huilding area are presented in Table 4-3,

4.3.2 Estimation of Chemical Intakes

To assess the potential adverse health effects associated with Site exposure, the potential level of human
exposure 10 the selected chemicals (i.¢., chemical intake} must be determined. USEPA has published exposure
algorithms for the calculation of chemical intake (USEPA, 1989a). In these algorithms, chemical intake is a
function of the exposure point concentration of a chemical, the receptor-specific contact rate, exposure
frequency, exposure duration, body weight, and averaging time. In general, chemical intakes are
conservatively estimated using upper-hound default exposure assumptions recommended by USEPA. The
majority of the exposure assumptions used are published in the following documents: Risk Assessment
Guidance for Superfund, Volume I: Human Health Evaluation Manua! (USEPA, 1989a), Exposure Factors
Handbook (USEPA, 1989h), Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual, Supplemental Guidance, and Standard Default Exposure Factors (USEPA, 1991). Upper-bound
default exposure assumptions are chosen for these parameters such that the combination of all exposure
variables results in a reasonable maximum exposure (RME) for the exposure pathway evaluated. The goal
of the RME is to quantify the maximum exposure which is reasonably expected to occur at a Site; not the worst
possible exposure (USEPA, 1989a),

4.3.2.1 Jocidental Ingestion of Sail

Intake of chemicals of potential concern via incidental ingestion of soil is a function of the ingestion rate, the
fraction of ingested soil or dust that is contaminated, and the frequency and duration of exposure. This
exposure pathway is evaluated for a on-site construction worker, wha is assumed to be exposed to subsurface

<0l

Nomical sntabe siaomodennd ngeston of sl By the onssite construction wather s esumated s the

torowing algonmn
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where:

CSs = Chemical concentration in soil (mg/kg)

IR = Soi} ingestion rate (mg/day)

CF = Conversion factor (10 kg soil/mg soil)

Fl = Fraction of soil ingested trom contaminated source (unitless)
EF = Exposure frequency (days/year)

ED = Exposure duration {years)

BW = Body weight (kg)

AT = Averaging time (days)

The chemical concentration for benzo(a)pyrene in soil [CS] is equal to its estimated exposure point
concentration. Exposure point concentrations for subsurface soil are presented in Table 4-4.

The on-site construction worker is assumed to ingest 30 mg/day of soil (USEPA, 1992a). The fraction of soil
ingested per day from the Site is conservatively assumed to he 100 percent. Tt is assumed that exposure to the
on-gite construction worker oceurs eight hours per day, 60 days per year, for one year. These exposure
assumptions and the calculated chemical intake for the on-site construction worker via ingestion of soil are
presented in Table 4-5.

4322 Dermal Contact with Soil

Intake of chemicals of potential concern via dermal contact with soil is & function of the skin surface area
available for contact, the soil-to-skin adherence factor, chemical-specific absorption factors, and the trequency
and duration of exposure. This exposure pathway is evaluated for the current on-site construction worker, who

is assumed to be exposed to subsurface soil.

Chemical intake via dermal contact with soil by the on-site construction worker is estimated with the following

algorithm.
CSx CFx SA x AF x ABS x FI x EF x
Intake (mglky-dayy = . ED
BW x AT
where
€9 = Chemeal concentiation m <ol (mg Ky
1 - Comersion tactor (107 ke soil mg sol)
54 = Exponed shin s face area tom events
SECOR International lucorporated
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AF = Soil-to-skin adherence factor (mg/cm*-gvent)

ABS = Chemical-specific ahsorption factor (unitless)

FI = Fraction of soil contacted from contaminated source (unitless)
EF = Exposure frequency (days/year) i

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

The chemical concentration for benzo(a)pyrene in soil {CS] is equal to its exposure point concentration.
Exposure point concentrations for subsurface soil are presented in Table 4-4.

For the on-site construction worker, the exposed skin surface area is assumed to be 2,000 cm®.  This skin
surface area is based on the “typical case” adult clothing scenario for outdoor activities, which assumes that
an individual wears a long sleeve shirt, pants, and shoes, and that the exposed skin surface area is limited to
the head and hands (USEPA, 1989h).

The soil-to-skin adherence factor is independent of the receptor being evaluated, and is assumes to be 0.5
mg/cm’-event (ASTM, 1995).

It is assumed that exposure to the on-site construction worker oceurs eight hours per day, 60 days per year,
for one year. The absorption factor for henzo{a)pyrene (a PAH) is assumed to be 0.01 (USEPA, 1992b).
The fraction of soil contacted by the on-site construction worker is conservatively assumed to be 100 percent.

These exposure assumptions and the caiculated chemical intake for the on-site construction worker via dermal
contact with soil are presented in Table 4-0.

4.3.2.3 Inhalation of Airborne Particulates
Intake of chemicals of potential concern via inhalation of airborne particulates is a funcfion of the inhalation
rate, the traction of inhaled particles that are retained in the lung, the exposure time, and the frequency and

duration of exposure. This exposure pathway is evaluated for the on-site construction worker.

Chemical intake via inhalation of airhorne particulates by the on-site construction worker is estimated with the

rollowing algonthm

(4 ‘iR,L”':'L x [
LS

DPnihe (miw ao-dan)

SLEOOR Tuternattonal Incorporated
3-12 Angust 13 1996



Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

where:

CA = Chemical concentration in outdoor air (mg/m’)
IR = Inhalation rate (m*/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Bady weight (kg)

AT = Averaging time (days)

The outdoor airborne particulate concentration [CA] was derived from the estimated exposure point
concentration for benzo(a)pyrene. This derivation is shown below in "Calculation of Airborne Particulate
Concentrations”.

The outdoor inhalation rate for the on-site construction worker is assumed to be 1.35 m*/hr (USEPA,19892).
This inhalation rate assumes a moderate activity level. Fifty percent of the time and a light activity level the
remaining 50 percent of the time.

It is assumed that exposure to the on-site construction worker occurs eight hours per day, 60 days per vear,
for one year,

These exposure assumptions and calculated chemical intake for the on-site construction worker via inhalation
of airborne particulates are presented in Table 4-7.

Caleulation_of’ Airborne Particulate._Concentrations

Airborne particulate concentrations are derived from surface soil exposure point concentrations using a
particulate emission factor. The particulate emission factor (PEF) relates the chemical concentration in surface
soil with the concentration of respirable particles (PM,) in the air due to fugitive dust emissions from surface
soil. The model used is presented in USEPA (1989b) and is based on the relationship derived by Cowherd
et al. (1985} for a rapid assessment procedure applicable to a typical hazardous waste site where the surface
soil provides a relatively continuous and constant potential of emission over an extended period of time (e. g,
years). This model, along with the corresponding inputs to the model, is presented in Table 4-8.

4.3.2.4 0 Dermal Contet with Groundwater

Intake of chemicals of potential concern via dermal contact with groundwater i 4 tunction of the <kin surtace
ared avatlehle tor contact, the chemical-speatic dermal permeability constant, and the frequency and durauon
of exposure This exposure pativdy o cvaluated ror the on-ate constriction worker Exposwre via this

Dnl[h\\ AN TN assumed o nect L|'\.IH[1§J CELAN A0 ot e s
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Chemical intake via dermal contact with groundwater by the on-site construction worker is estimated with the
tollowing algorithm.

(CWx S x PCx CFx ETx EFx ED x FC

Intake (mglkg-day) =

BW x AT
where:
Cw = Chemical concentration in groundwater (mg/L)
SA = Exposed skin surface area (cm’/event)
PC = Dermal permeability constant (crm/hour)
CF = Conversion factor (107 Liecm®)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
FC = Fraction of time contacting exposure area
BW = Body weight (kg)
AT = Averaging time (days)

The chemical concentration for each COPC in groundwater [CW] is equal to its exposure point concentration,
presented in Tables 4-2 and 4-3.

The exposed skin surface area for the on-site construction worker is assumed to be 2,000 ¢m®  This skin
surface area is based on the “typical case” adult clothing scenario for outdoor activities, which assumes that
an individual wears a long sleeve shirt, pants, and shoes, and that the exposed skin surface area is limited to
the head and hands (USEPA, 1989h)

Dermal permeability constants for groundwater COPCs were based on calculate measurements in aqueous
media (USEPA, 1992b). These values are summarized in Table 4-9.

The groundwater exposure time for the on-site construction worker is assumed to be two hours per day. It
is assumed that exposure to the an-site construction worker occurs eight hours per dav. 60 days per vear. for

G v edl

These cxposure assumptions and caloulated chemical imtake 1or the on-sitz constrection worker via dermal

Sontact with groundwater are presented in Table 4-10
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4.3.2.5 Inbalation of Benzene and Fluorene_(Enclosed-Space. Air) Emanating fram Groundwater

Inhalation of benzene and fluorene in an enclosed-space air is a function of the enclosed-space air
concentration, the inhalation rate, and the time, frequency, and duration of exposure. Intake of benzene and
fluorene via this exposure pathway is evaluated for the on-site indoor commercial worker and is estimated with
the following algorithm.

Intake (mglkg -day) = CAx IRx ET x EF x ED

BW x AT

where;

CA = Chemical concentration in indoor air (mg/m®)

IR = Inhalation rate (m*/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

Enclosed-space air concentrations for benzene and fluorene are derived in Section 4.3.1.1. For the on-site
indoor commercial worker, the inhalation rate is assumed to be 0.83 m*/hr (ASTM, 1995).

It is assumed that exposure to the on-site commercial worker occurs 8 hours per day, 250 days per year, for
25 years (ASTM, 1993).

For the on-site commercial worker, the averaging time for noncarcinogens and carcinogens is 9,125 and
25,550 days, respectively.

These exposure assumptions and the calculated chemical intake for the on-site commercial worker via

inhalation of benzene and fluorene in enclosed-space are presented in Tahle 4-11.

£.3.2.0 Inhalavon of Benzene end Fluorens (Ambient Air) Emanating trom Groundwater

Chenmcar ke of benzene and thunens vig mhalaton of ambient air s o tuncton ot te ambient air
-oncentraton, e inbalaton tate the tme trequency . and duration of exposure Irtake of henzene and
_ SECOR Tuternatiowal Incorporated
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fluorene via this exposure pathway is evaluated for the on-site construction worker and is estimated with the
following algorithm.

Intake (melkg-day) = CA x IR x [T x EF x D

BW x AT

where:

CA = Chemical concentration in indoor air (mg/m®)

IR = Inhalation rate (m*/hour)

ET = Exposure time (hours/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (days)

Ambient air concentrations for henzene and fluorene are derived in Section 4.3.1.2. For the on-site
construction worker, the inhalation rate is assumed to be 1.35 m*/hr. This inhalation rate assumes a moderate
activity level 50 percent of the time and the light activity level the remaining 50 percent of the time (USEPA,
1989h),

It is agsumed that exposure to the on-site construction worker oceurs eight hours per day, 60 days per year,

for one year.

The averaging time for exposure to noncarcinogens is equivalent to the exposure duration expressed in days
(USEPA, 19892). For the on-site construction worker, the averaging time for noncarcinogens is 365 days.
The averaging time for exposure to carcinogens is equivalent to the average lifetime (i.e., 70 years [USEPA,
1991}), expressed in days (i.¢., 25,550 days), regardless of the age of the receptor evaluated.

These exposure assumptions and the calculated chemical intake for the on-site construction worker via

inhalation of henzene and fluorene in ambient are presented in Table 4-12.

SLOCOR Tnernational Incorporated
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5.0 TOXICOLOGICAL ASSESSMENT

The purpose of the toxicity assessment is to identify the toxicity values that will be used for risk
characterization purposes (Section 6). For this assessment, the toxicity information will be summarized for
two categories of potential effects: noncarcinogenic and carcinogenic, These two categories were selected
because of the different methodologies for estimating potential health risks associated with exposures to
carcinogens and noncarcinogens. Carcinogenic effects result in, or are suspected to result in, the development
of cancer. Noncarcinogenic or systemic effects include a variety of toxicological end points and may include
effects on specific organs and systems, such as the kidney (nephrotoxicants), the liver (hepatotoxicants), the
nervous system (neurotoxicants), the fungs (pulmonary toxicants), and the reproductive organs (toxicants}).

The toxicity values used in this risk assessment are obtained from several sources. The primary sources of
information for carcinogens are California EPA’s Cancer Potency Factors document (CalEPA, 1995) and
USEPA's Integrated Risk Information System (IRIS) (USEPA, 1996). The primary source for noncarcinogens
is the RIS data base (USEPA, 1996). IRIS contains only those toxicity values that have been verified by
USEPA's Reference Dose or Carcinogen Risk Assessment Verification Endeavor (CRAVE) Work Groups.
In addition to RIS and CalEPA, provisional toxicity information was provided by USEPA’s Region IX
Preliminary Remediation Goals and USEPA’s Region 111 Risk-Based Concentration Table.

The two sections below brietly describe the methodology for deriving toxicity values for the three Site COPCs.
Toxicity values for inhalation exposure routes are presented since these routes were identified in the exposure
assessment {Section 4.2, 1) as potentially significant exposure routes for Site COPCs.

5.1 TOXICITY INFORMATION FOR NONCARCINOGENIC EFFECTS

The critical toxicity value used to describe the dose-response relationship for systemic effects is the reference
dose (RfD). A chronic RiD is an estimate (with uncertainty spanning perhaps an order of magnitude) of the
daily exposure that can be incurred during a lifetime, without an appreciable risk of a noncarcinogenic effect
heing incurred in human populations, including sensitive subgroups (USEPA, 1989a). The RfD is based on
the assumption that thresholds exist for noncarcinogenic toxic effects (e. g., liver or kidney damage). Itisa
benchmark dose operationally derived hy the application of one or more order of magnitude uncertainty factors
to doses thought to represent a lowest or no observed adverse effect level in humans. Thus, there should be
noacdhverse etfects assoctated with chrome dady intakes below the RiD value Convercely it chrome datly
intakes exceed thes threshold devel there v o potential that some adverse noncarcimogente health effects might

he observed tn exposed indiadudls Table 5-1 presents the chronic RiDs tor cach of the Sne COPCs
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5.2 TOXICITY INFORMATION FOR CARCINOGENIC EFFECTS

The toxicity value used to describe the dose-response relationship for carcinogenic effects is called the cancer
slope factor (CSF). The slope factor is a plausible upper-bound estimate of the probability of a carcinogenic
response per unit intake of a chemical over a lifetime. Slope factors are expressed as the inverse of milligrams
of chemical per kilogram of hody weight per day (mg/kg-day)”’. Evidence of chemical carcinogenicity
originates primarily from two sources: (1) lifetime swdies with laboratory animals, and (2) human
(epidemiological) studies. For most chemical carcinogens, animal data from lahoratory experiments represent
the primary basis for the extrapolation. Major assumptions arise from the necessity of extrapolating
experimental results: across species (i.e., from laboratory animals to humans); from high-dose regions (i.e.,
to which laboratory animals are exposed) to low-dose regions (i.¢, levels to which humans are likely to be

exposed in the environment); and, across routes of administration (i.¢, inhalation versus ingestion).

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes in a single
cell that can lead to uncontrolled cellular proliferation and tumor induction. This mechanism for
carcinogenesis is referred to as stochastic, which means that there is theoretically no level of exposure to a
given chemical that does not pose a small, but finite, probability of generating a carcinogenic response. Since
risk at low exposure levels cannot be measured directly either in laboratory animals or human epidemiology
studies, various mathematical models have been proposed to extrapolate from high to low doses (i.e., to
estimate the dose-response relationship at low doses).

Currently. regulatory decisions are based on the output of the linearized multistage model (USEPA, 1989a).
The basis of the linearized multistage model is that multiple events (versus the single-event paradigm of the
one-hit model) may be needed to yield tumor induction (Crump ef al., 1977). The linearized multistage model
reflects the biological variability in tumor trequencies observed in animals or human studies. The dose-
response retationship predicted by this model at low doses is essentially linear. It should be noted that the slope
factors calculated for chemical carcinogens using the multistage model represent the 95th percentile upper
confidence limit on the probability of a carcinogenic response. Consequently, risk estimates based on these
slope factors are conservative estimates representing upper-bound estimates of risk where there is only a

5 percent probability that the actual risk is greater than the estimated risk.

Uncertainties in the toxicity assessment for Chamicad cacinogens are Jealt with by classifving each chemical
o one b severdl groups, accordimg o the weight of evidence trom epidenclogical studies and animal

stidtes s foliows
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Group A

Group B

Group C

Group D

Group E

Hurman Carcinogen (sufficient evidence of carcinogenicity in humans)
Probable Human Carcinogen (Bl-limited evidence of carcinogenicity in humans;
B2-sufficient evidence of carcinogenicity in animals with inadequate or lack of ;

evidence in humans)

Possible Human Carcinogen (limited evidence of carcinogenicity in the animals and
inadequaie or lack of human data)

Not Classifiable as to Human Carcinogenicity (inadequate or no evidence)

Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in
adequate studies)

Table 5-1 presents the slope factors and the weight-of-evidence for each of the COPCs identified at the Site,

Tables 5-2 through 5-4 present toxicological profiles for each of the Site COPCs (benzene, benzo{a)pyrene,

and tluorene), which provide historical information, routes of exposure, chemical interactions with other

chemicals, toxicological disposition, and toxic effects in humans and animals.

SECOHR International Incorparated
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6.0 RISK CHARACTERIZATION

The risk characterization process begins with a review of the data from the exposure and toxicity assessments.
The exposure assessment information necessary for making a reasonable risk characterization includes the
estimated intakes, exposure modeling assumptions, and a list of exposure pathways that confribute to the
exposure of the same individuals over the same time period (USEPA, 1989a). This information is provided
for every chemical 10 which the receptors may be exposed.

Risk characterization combines the toxicity and exposure assessments to allow for an estimate of the risk at
a Site. Two methods are used to characterize risk. The first method evaluates chemicals with carcinogenic
effects hy estimating excess lifetime cancer risk. The second method evaluates chemicals with
noncarcinogenic effects (USEPA, 1989a).

6.1 ESTIMATED LIFETIME EXCESS CANCER RISK

The calculated cancer risks represent excess cancer risks that may be experienced in a lifetime under a given
exposure scenario. The term “excess” refers to levels above the background cancer risk. For example, national
cancer statistics indicate that each person has approximately a one-in-three chance, or 333,333 chances in one
million, of developing cancer during his lifetime (ACS, 1986). An individual with an excess cancer risk of
one in a million (denoted as either 1E-06 or 1 x 10°) has a total cancer risk of 333,334 in one million of
developing cancer: 333,333 chances per million from background exposures plus 1 chance per million from
exposure to the Site.

Risk from chemicals with potential carcinogenic etfects are estimated using the following equation (USEPA,
1989a).

Lifetime Excess Cancer Risk = I. x SF,

! - Exposure mtake tor chemical |, (mgrkg/day)

SF Slope Factor for chemical | timgrkgrday)

The exposure intake 15 estimaied 10 the exposure assessment step of the sk assessment and may be adjusted
e ensi e that 11 relates o the toute ot admimstration used 6 deternune the COSF O For example, some CSEs

are delermined using an adminstered Jose whils others are determuned using an absorbed dose
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CSFs are used to determine the potential risk associated with exposure to individual COPCs. The CSF is
multiplied by the chronic daily intake averaged over 70 years to estimate the risk excess lifetime cancer
incidence. This averaging is consistent with USEPA risk assessment guidelines (EPA 1989a).

Based on regulatory guidelines, it is appropriate to combine risk estimates across exposure pathways if the
exposure 10 particular pathways is not exclusive of other pathways. Excess lifetime cancer risks are summed
by exposure pathway. [n addition, the total excess lifetime cancer risk is estimated by summing all the risks
from all exposure pathways (USEPA, 19389a).

6.2 ESTIMATED NONCANCER RISK

Non-carcinogenic effects are determined by comparing an exposure level over a specified time period, the
exposure duration, with a RfD of similar duration. To calculate the hazard quotient, the intake is divided by
the RiD. If the hazard quotient is greater than unity, there is a potential for harmful effects to occur (USEPA,
1989a). The following equation is used.

/.

Hazard Quotient = (—1—)
RID,

Where:
I
RfD

If

Intake for chemical ; (mg/kg/day)

Reference Dose for chemical ; (mg/kg/day)

There are several exposure durations that are considered when estimating the noncarcinogenic effects. They
are chronic, subchronic, and shorter-term or acute exposures. Chronic exposures account for the duration of
seven years up to a lifetime; subchronic exposures range in duration from two weeks to seven years; and
shorter-term (acute) exposures are those less than two weeks in duration (USEPA, 1989a).

The Hazard Index (HI) for individual exposure scenarios is estimated by summing hazard quotients for

muitiple chemicals using the following equation.

HI=Y HO

HI - Hazard Index

HO - Hiazard Guetient for cnemical
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The hazard index is used to determine if potential noncancer effects may be of concern; it does not predict the
incidence or severity of potential health effects. A hazard index greater than unity (i.e., greater than 1)
indicates that there may be concern for potential noncancer health effects; however, it does not necessarily
mean that health effects will occur. As a general rule, the greater the HI is ahove unity, the greater the level

of concern.

It is important to note that the level of concern does not increase linearly as the threshold level of 1 is
approached or exceeded because RiDs do not have equal accuracy or precision and are not based on the same
severity of toxic effects (i.e., the slopes of the dose-response curves in excess of the RfD can range widely
depending on the substance). To provide conservative estimates of risk, individual hazard quotients are

assumed to be additive, regardless of toxic effects or mechanisms of action.

6.3 SUMMARY OF POTENTIAL EXCESS CANCER RISK

This section summarizes the excess cancer risk estimates for the hypothetical on-site indoor commercial and

construction workers.

6.3.1 On-Site Indoor Commercial Worker

Table 6-f presents the excess cancer risks estimated for the hypothetical on-site indoor commercial worker.
The total excess cancer risk for the current and future on-site indoor commercial worker from average Site-
wide exposure is 2E-7. This risk level is below the USEPA and California EPA acceptable excess cancer risk
range of 1E-6 to 1E-4.

6.3.2 On-Site Construction Worker

Table 6-1 presents the excess cancer risks estiated for the hypothetical on-site construction worker. The total
excess cancer risk for the current and future on-site construction worker from average Site-wide exposure is
2E-8. This risk level is below the USEPA and California EPA acceptable excess cancer risk range of 1E-6
to 1{E-4.

6.3.3 On-Site Indoor Commercial Worker (Grand Street Office Building Scenario)

Table 6-2 presems the exncess vdaneer sk estimated tor the hypothetcal indonr commercial worker at the
nroposee Grand Stueet hunding The total excess cancer fish for the curreat and future on-<ite mdoor
commeroal worker from Sazowide enposare s 6E-7 0 This sk level ichelow USEPA and California EPA

deweplahle osess cane e sk tange of TG o TE-A
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6.3.4  On-Site Construction Worker (Grand Street Office Building Scenario)

Table 6-2 presents the excess cancer risks estimated for the hypothetical construction worker in the area of
the proposed Grand Street building. The total excess cancer risk for the construction worker is 8E-8. This
risk level is below USEPA and California EPA acceptable excess cancer risk range of 1E-6 to 1E-4.

6.4 SUMMARY OF POTENTIAL NONCANCER RISK

This section summarizes the noncancer risk estimates for the hypothetical on-site indoor commercial workers

and construction workers,
6.4.1 On-Site Indeor Commercial Worker

Table 6-3 presents the noncancer risks estimated for the hypothetical on-site indoor commercial worker. The
total hazard index for the current and future on-site indoor commercial worker from average Site-wide
exposure is 3E-3. The calculated HI for this receptor does not exceed the USEPA and California EPA
threshold HI of 1, and indicates that adverse noncancer health effects are not expected to oceur to this receptor
population from exposure to current concentrations of noncarcinogens detected at the Site.

6.4.2 On-Site Construction Worker

Table 6-3 presents the noncancer risks estimated for the hypothetical on-site construction worker. The total
hazard index for the current and future on-site construction worker from average Site-wide exposure is 1E-4.
The calculated HI for this receptor does not exceed the USEPA and California EPA threshold HI of 1, and
indicates that adverse noncancer health effects are not expected to oceur t this receptor population from

exposure 1o current.concentrations of noncarcinogens detected at the Site,
6.4.3  On-Site Indoor Commercial Worker (Grand Street Office Building)

Table 6-4 presents the noncancer risks estimated for the hypothetical indoor commercial worker at the
proposed Grand Street building. The total hazard index for the current and future on-site indoor commercial
worker from indoor exposure at this portion of the Site is 1E-2. The calculated HI for this receptor does not
exceed the USEPA and Calitornia EPA threchold H of | and indicates that adverse noncancer health effects
dre not expected o oot this tecepton population from exposiie to cuitent concentratons of

auncaromogens Jdotected at the Sie
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6.4.4 On-Site Censtruction Worker (Grand Street Office Building)

Table 6-4 presents the noncancer risks estimated for the hypothetical construction worker in the area of the
praposed Grand Street building. The total hazard index for the current and future on-site construction worker
trom exposure at this point of the Site is 2E~4. The calculated HI for this receptor does not exceed the USEPA
and California EPA threshold HI of 1, and indicates that adverse noncancer health effects are not expected to
oceur to this receptor population from exposure to current concentrations of noncarcinogens detected at the
Site.

_ SLCOR International Incorporated
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7.0 UNCERTAINTY ANALYSIS

The uncertainty analysis characterizes the propagated uncertainty in public health risk assessments. These
uncertainties are driven by uncertainty in the chemical monitoring data, the transport models used to estimate
concenfrations at receptor locations, receptor intake parameters, and the toxicity valves used to characterize
risk. Additionally, uncertainties are introduced in the risk assessment when exposures to several substances

across multiple pathways are summed.

Quantitying uncertainty is an important component of the risk assessment process. According 1o USEPA's
Guidance on Risk Characterization for Risk Managers and Risk Assessors, point estimates of risk "do not fully
convey the range of information considered and used in developing the assessment” (USEPA, 1992d). This
section presents the major sources of uncertainty associated with the risk assessment. The following four

stages of the risk assessment process can introduce uncertainties:

L Data Collection and Evaluation
2. Exposure Assessment

3. Toxicity Assessment

4, Risk Characterization

Key uncertainties associated with these stages are described helow.

7.1 KEY UNCERTAINTIES ASSOCIATED WITH DATA COLLECTION AND
EVALUATION

The techniques used for data sampiing and analysis, and methods used for selecting chemicals for evaluation
in the risk assessment may result in a number of uncertainties. In addition, uncertainty is introduced through
the use of estimated concentrations for benzo{a)pyrene in soil and the absence of 1992 soil data in the

quantitative assessment. These uncertainties are discussed below,

Systernatic or random errors in the chemical analyses may yield erroneous data. These types of errors may
result in a slight over- or underestimate of risk. Ninety-five percent UCL, concentrations are used to represent
levels of Site contaminants. Use of 95 UCL concentrations provides a conservative estimate of average Site
concenu ations 4 can compensdle fin potential deficiencies in sample size. or <ystemic or random errors in

the chemucat analysis

Hevause of the ASTAD recommendaton o censider PAHS as indicator compounds when diesel s present at
pettoledn teledase Sites, concentiations for the most toxae PAHL benrotapyrene. wre estmated from TPHd
Avcarding o diesgl tuel Cheoncal composuon values (State of Cabirorma, 1989y the concentraton or

Ponzoaipdy renie m dresel toch 2 00 U7 evem Bensotadpviens conceni anons 10 ol are estimated by
A P A 3
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applying this composition factor to TPHd concentrations in soil. The proportion that is benzo(a)pyrene may
also vary with the type of diesel fuel, therefore, there is a moderate amount of uncertainty associated with this
method of estimation.

As discussed in Section 3. 1. 1, soil samples were collected during the May 1992 Zaccor investigation from the
vicinity of the AGT farm, the former |,000-gallon UST, and the product lines. The samples were collected
from the vadose zone over the 0 to 0.5-foot depth interval, and in the saturated or capillary zone at depths
generally greater than 4 feet. This data is examined for useability for risk assessment.

The 1992 saturated zone data is several years older than the more recent (November 1994 to March 1996)
quarterly monitoring well data presented in the next section, and does not represent recent Site conditions.
Theretore, the saturated zone soil samples are not used in risk assessment, [af , CW , P’/VL
Bk "V p

The 1992 vadose zone soil results (0 to 0.5 feet bgs) range from/nm(detcct to 0.88 mg/kg for ethylbenzene,
from non-detect 1 0.55 mg/kg for toluene, from non-detect to 3.0 mg/kg for total xylenes, and from non-
detect 0 21,000 mg/kg for TPHd. _Benzene was not defected in the 1992 vadose zone soil samples. The

report does not provide detection limits for data }éported as non-detected. The 1992 vadose zone sampling
locations were focused in the vicinity of the former AGT farm and generally indicates higher levels of TPHd
than the October 1994 soil data, which was generally collected more towards the perimeter of the Site. Since
the samples were collected from shallow depths, the low detections of BTEX are expected to have volatilized
and undergone biodegradation in the four years since measurement. This is also expected, to a lesser extent
to the lighter components of TPHd. The less volatile and less biodegradable components of TPHd, e.g.,
henzo(a)pyrene, have probably undergone photolysis to some extent.

In summary, the 1992 data provides information about the shallow soil in the vicinity of the former AGT farm.
Because the contamination is at shallow depths, the concentrations are expected to have decreased since 1992
due to volatilization, blodegradation, and photolysis. The 1992 Zaccor report does not provide detection limits
for analytes that are reported as non-detects, so standard EPA methods for using detection limits for non-detect
data cannot be applied. Because this data may not be representative of current Site conditions, and because
it cannot be summarized statistically in a consistent manner with the 1994 data, it is not used for quantitative

evaluation of risk in this assessment.

The uncertainty introduced by oot inctuding the 1992 <oil data is that greater tevels of TPHY, and estimaied
henzotaipyiens. may remain insome areds of the central portion of the Sie than are reprzsented by the 1994
data Conseguentty the estimated 11sk f1om exposure o herzoladpyrens may be underestimated  Because
the estimated rishs from berzotalpyrens presented in Section G are extiemely low | the impacts of not including

the 1992 wos] data i the quantitat e evariation are expected o be insgntioan
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7.2 UNCERTAINTIES ASSOCIATED WITH EXPOSURE ASSESSMENT

A number of uncertainties are associated with the exposure assessment, such as exposure point concentrations
and the assumptions used to estimate chemicai intake in the exposure assessment. Major uncertainties
associated with these components of the risk assessment are summarized below.

Vapor_Transport Madel

. The model used assumes that the soil concentration of a particular chemical beneath the foundation
of a building is uniform. This assumption may result in a slight over- or underestimate of risk.

. The model used assumes that vapors enter a structure primarily through cracks and openings in the
foundation floor, and only by diffusion and convection. This assumption may result in a slight over-

or underestimate of rigk,

. The model used assumes vapor transport arising only from source areas beneath foundations. It does
not consider lateral transport of soil vapor away from or towards foundations. This assumption may
result in a slight over- or underestimate of risk.

. The model used assumes a non-diminishing and continuous source of chemicals in subsurface soil
beneath buildings.  For highly volatile compounds, this assumption may result in a moderate
overestimate of risk.

. The model used assumes that soil is homogenous in the horizontal plane. This assumption may resuit
in a slight over- or underestimate of risk,

. The modet used does not assume chemical removal in soil due to biodegradation, chemical oxidation,
hydrolysis, or other chemical removal processes. This assumption may result in a moderate

overestimate of risk.

. The model used assumes that indoor air exchange with outside air is the only mechanism for dilution
ot chemicals in air in a building. This assumption may result in a slight overestimate of risk.

. Detault values presented in ASTM (1995) were used to determine vapor transport made! inputs for
hutkdimg floor area and ventilavon tates This detault values may not b represented of actual bulding

charactensues 2t the Stte and may result m a moderatz over- or underestimare of rsk

SECOR International Incorporated
7-3 Angust 130 1994



Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alan.eda, California

The maximum of the range of literature-reported values (0.01 to 0.001) was used as the estimate of

the fraction of cracks in the building floor. This assumption may result in 2 moderate overestimate
of risk.

Chemical Intake

7.3

For estimating chemical intake, there are uncertainties associated with standard exposure assumptions,
such as body weight, period exposed, life expectancy, population characteristics, and lifestyle.
Assumptions made for these exposure parameters may not be representative of any actual exposure
situation and may result in either an over- or underestimate of risk.

The data from the Site were grouped to evaluate average Site-wide exposure conditions and localized
exposure in the area of the planned Grand Street building. Assumptions made for this grouping of

data may not be representative of any actual exposure situation and may result in a slight over- or
underestimate of risk.

An assumption of the exposure assessment is that the period of chemical intake is assumed to be
constant and representative of the exposed population. This assumption has the potential for

overestimating exposure. Similarly, the assumption that exposure occurs on a daily basis over a
litetime may result in an overestimate of exposure.

UNCERTAINTIES ASSOCIATED WITH TOXICITY ASSESSMENT

Toxicity information for many chemicals is often limited. Consequently, there are varying degrees of
uncertainty with the toxicity values calculated. These uncertainties may result in an over- or underestimate
of risk. Sources of uncertainty associated with toxicity values include:

USEPA has established a toxicity value for benzo(a)pyrene, however the concentrations in soil for this
risk assessment are estimated from TPHd concentrations. This method does not account for other
PAHs, which may be present as much as 5 to 10 percent in marine diesel. This may result in a
moderate over- or underestimate of risk.

An oral provisional toxicity value for TPHd was proposed in 1992 (USEPA  1992d) based on studies
ot nhaletion ot diesel tuel by faboratory anmimals USEPA notes that in addition to the usual
allectldinlies assoctated with using toute-te-rovte extrapolation to derive an oral wxicity value from
mhalavon studies, there 1s additional uncertamty due o the differences in composition hetween original
fuel mxtures and spilled fuet that has weathered m the cavimonment and Jost sigmiticant amounts of
the valatds components USEPA provides a sorl serecning value of 3000 myg kg which o higher than

most TPHA concentiauons at e Site Beewine of the vieat urcertamne associated sath the TPHd

SCOR International Incorporated
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Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

toxicity value, and considering that Site concentrations are below the screening value, TPHd was not
quantitatively evaluated. This may result in a slight underestimate of risk.

. Dose-response information from effects observed at high doses is used by USEPA to predict the

adverse health effects that may occur following exposure to the low levels expected from human
contact with the agent in the environment,

. Dose-response information from short-term exposures is used by USEPA to predict the effects of
long-term exposures, and vice-versa.

. Dose-response information from animal studies is used by USEPA to predict effects in humans.

. Dose-response information from homogeneous animal populations or human populations is used to
predict the effects likely to be observed in the general population consisting of individuals with a wide
range of sensitivities.

7.4 UNCERTAINTIES ASSOCIATED WITH RISK CHARACTERIZATION

Potential risks were based on an assumed Site-wide average exposure and a localized exposure in the area of
the planned Grand Street building and may not represent actual exposure to risks. A number of limitations
are associated with the risk characterization approach for carcinogens and noncarcinogens. For estimating
potential excess cancer risk, the slope factor used to convert chemical intake averaged over a lifetime to
incremental risk is often an upper 95" percentile confidence limit of the probability of response. In addition,
slope factors derived from animal data will be given the same weight as slope factors derived from human
data. These factors may contribute to an overestimate of risk.

The noncancer risk summation approach includes the following limitations. First, hazard quotients are
combined for substances with reference doses based on varying toxicological significance, uncertainty, and
moditying factors. Because reference doses do not have equal accuracy of precision and are not based on the
same severity of effects, this has the effect of skewing the level of concern associated with approaching a
hazard index of unity so that it is not lingar.

Another limitation of the hazard index approach i« that the assumption of dose additivity is most properly
apphied to compaunds that fduce the same effect by the same mechanism ot acton  Consequently . application
ot the hazard mdex equation o a number of compounds that are not expected 1o include the same type of
eftects ar that do notact by the same mechanisms could overesuimate the potential for effects. although this

dpptoach tappropriate tar sereemng level pumoses
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Health Risk Assessment
for the Grand Street and Fortmann Way Property
Ajameda, California

7.5 SUMMARY OF RISK ASSESSMENT UNCERTAINTIES

An analysis of the uncertinties associated with the risk assessment indicates that cancer and noncancer health
risk estimates are likely to overestimate actual risks posed by Site COPCS. Although many factors can
contribute to the potential for over- or underestimating risk, as outlined in the sections above, in generai, a
mixture of conservative and upper-bound input values were selected to estimate potential exposures.
Compounding conservative and upper-bound input values in the risk calculations results in reasonable
maximum, health-protective risk estimates. Actual risks are likely to be less.

SLOCOR 1aternational Incocporated
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Health Risk Assessment
for the Grand Street and Fortmann Way Property
Alameda, California

8.0 SUMMARY AND CONCLUSIONS

The risk assessment is based on a receptor and exposure pathway analysis presented in a prefiminary CSM
discussed with ACHCS during a meeting on January 19, 1996. Exposure is evaluated for the most likely
human receptors: an on-site commercial worker and an on-site construction worker. The risk assessment also
considers two areas of exposure, one assuming average exposure randomly across the Site, and the other
assuming exposure near the proposed location of the building at the corner of Grand Street and Fortmann Way.

The calculated risks for these hypothetical receptors are based on conservative (i.e., health protective)
assumptions and are beJow the USEPA and California EPA acceptable carcinogenic risk range of 1E-04 to
1E-06 and non-carcinogenic hazard index of 1.0. Due to the low health risk, and other evidence from site
remediation and characterization activities, the Site appears to meet the definition for a low risk soil and
groundwater site, as defined by the RWQCB, San Francisco Bay Region (State of California, 1996). Based
on this, the Site appears to be a candidate for clean closure with no further action.

SECOR Tnternational Incorporated
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Health Risk Assessment
for the Grand Street and Fortmann Way Property
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Table 3-1
Summary of Subsurface Soil Analytical Results (ug/kg)
Grand Street and Fortmann Way Propert)
Alameda, California

Sampling Tocation Samphng Dute CHEMICAL

. Benzene Toluene Ethylbenzene Xylenes {total) TPHd Benzo(a)pyrene {1}
[NER TN O t-d 25U 25U 25U 25U 1,400,000 9.80C-02
SR (RN 25U 25U 25U 25U 23.000 1.61E-03

AR RN 25U 25U 25U 25U 27,000 1.89E-03

AP - RN ERN 25U 25U 25U 25U 1,000 U 7.00E-05 U
MO [RNEE! 25U 23U 250 25y 28,000 1.96E-03

ATAUE ENRY 25U 25U 25 u 13 240,000 1.68LE-02
PRSI Ot b sy 37 10 84 97,000 6.79E-03

RTINS
Gt ol dete fen iy shovwn represents the sample quantitation limit.
S e vl o Jdioc hons as diesel
L e e not o o benzofaipyrene. TPHd was used to estimate a surrogate concentration for benzo(u)pyrene. Benzolwpyrene concentrations
were sdolated i tibae o0 me sg of TPHA concentrations i soil (Guerin et al.. 1984).
Coeenon VLt orad BN onp.ratve Toxieological and Chemical Properties of Fuels Developed from Coal, Shale, or Petrolenm.” Oak Ridge National Leborator)

Dl UNT S cabeerl data BB 90 SECOR International



Table 3-2
Summary of Groundwater Analytical Results (ug/L)
BTEX and TPHd
Grand Street and Fortmann Way Property
Alameda, California

Sampling Sampling
Locaiion Date CHEMICAL
Benzenc Toluene Ethylbenzenc Xylenes (total) TPHd
MW-| Nov-24 0s 1.1 0.05 1.4 400
Feb-95 as U 0.5 U 0.5 U 05U 1,300
May-95 - - - -
Aug-95 051 05 u 05U 05U 1,100
Nov-95 05U 051U 05U 05U 330
Mar-96 05 u 0.5 U 0.5 U 0su -
MWw-2 Nov-94 510 670 65 320 -
Feb-95 360 230 20 100 -
May-95 550 350 28 120 -
Aug-95 290 120 11 37 -
Dec-85 190 35 6.4 16 -
Mar-96 - - - - 1,100
Mw-4 Nov-94 - - - - -
Feb-95 0.5 11 0.5 U [ 05U -
May-95 050 0.5 U 05U 0su -
Aug-95 g5 U 0.5 U 0.5 U 65U -
Dec-95 05U 05U 0.5 U 05U -
MW-4 Nov-94 05U 05U 0.5 U [N 240
Feb-95 65U 0.5 U 0.5 U 03y 660
May.95 0.5 U 0.5 U 05U 03U U
Aug-95 0.5 11 050 05U 0s U 410
Now-g5 035 u 05U 05U ¢35 U 460
Mar-96 0.5 11 05U 05U 0.5 U -
MW Nov-94 g5 U 0.5 U0 05 U 0540 560
Feb-95 ¢35 U 05U 05U 5y 460
May-95 0.5 U 05U 05U 5U 50 U
Aug-95 030 [N 030 [l 910
Nowv-93 g5 u 035 U 05U 0.3 U 260
Mar-96 0.5 U 05U 05U 5 U -
MW-6 Nowv-94 05 U 05U 05U 51 500
Feb-95 0.5 U 0.5 U 05U 05U 370
May-95 0.5 U 05U 05U 03U ou
Aug-95 051 0.5 U 05U [ ] 790
Nov-935 .5 17 0.5 ¢ 05U 05U 330
Mar-96 0.5 1 05U 05U 031 -
\[‘\\ -t \l\ e [ r. oAl N
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Summary of Groundwater Analvtical Results (ug/L)

Grand Street and Fertmann Way Property

Table 3-2

BTEX and TPHd

Alameda, California

Sampling Sampling
Location Date CBEMICAL
Benzene Toluenc Ethylbeazene Xylenes (total) TPHd

MW-7 Nov-94 05 05U [0 0.5 U 970
Fal-95 0.5 U 051 05 u 0.5 U 1.300
May-95 0.5 11 05U 05U 0.5 U 50U
Aug-93 05U 0.5 u 0.5 U 05U 2,200
Nov-95 05U 05U 0650 0.5 U 700
Mar-96 05U 05U 05U 05U -

MW-R Nov-94 05U a5 U 05U 05U 1,000
Fel-95 05U 05U 05U 05U 700
May-95 051U 050 05U 05U 50 U
Aug-95 05 U 05 u 05U 0.5 U 1,500
Nov-93 0.5t 05 u 051 05U 576
Mar-94 0.5 ¢ G5 U 05U 05U -

Notes:

17 = Chenucal not detected. Vaine shown represents the semple guantitation liant

- Not sampled.

Lttt s
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Table 3-3
Summary of Groundwater Analytical Results (ug/L)
Polycyelic Aromatic Hydrocarbons (PAHs)
March 1996 Data
Grand Street and Fortmann Way Property
Alameda, California

CHINIC AT MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 MW
Loenphthens g 2 U g ou 1nu 1o u pu
Vecaaphitin o 1o U 2 U g u 1ou 1pu 10U 10 U
the weene 0 U 05U wu ot 10U 10 U o v
Bensenananthy g one g u 01U 10U 1ou 10U 10U 1o
Pozoopurane 1o u gos U 10 U o v g u 100v 10 U
Ben conttumanthens U 0.05 U 16U 1o U 10 U 10U 1o
e vne D ipony Tene G u 0.1 U 10U o g 10U g u
Beosorkotneranthene 0 u Qo5 U 10U iov 10U 10U 10U
b 10U 0.1 U gu ou 10U 10U v
Dibensoga hwthiacens o u oL u 16U 1pu 1ou wou U
T lavrantiione wu 0.t U 1o u nu 1wou 10U wou
lueene 10U 0.9 1o u g u wu 10U oV
Indenon 12 Byprane 10U o1 u 10 U 10U wu 1ou 1o v
“aphthalone 10U 93 ou 10U wou 19U ov
Plrenanthtens o u 05U 10U 1o u ou 10 u 16 v
I'rone 10U 01U 10 ¢ U ou ou 10U

N
o csents the saple guantitation it

Febac o, et defoo e

[LERTEIF AN AN
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 ompanson of Maximum Detected Site Subsurface Soil and Groundwater Concentrations Against ASTM RBCA Tier 1 RBSLs
Grand Street and Fortmann Way Property
Alameda, California

I SUBSURFACE SOIL (pg/kg) (a] GROUNDWATER (ng/L) [b]
Chemical of Chemical of
Potential Potentiul
Naovmem Detected  ASTM RBCA Tier  Maximum Detect Concern Maximum Detected ASTM RBCA Tier 1 Maximem Detect Concern
Chenaal L ( oncentration 1 RBSL {¢][d] LExceeds RBSLY (COrC)? Concentration RBSL [¢]]d] Lxceeds RBSL? (COrey?
Lndovor Inhalation of & apo
Bensone nd 1.09E+01 10 1o 5.50E+02 7.39E+01 YES NS
Pl Thessene I NGE+0] 1 10E+06 no no 6.50E+01 >$ o ‘no
loluen ~ JQE+00 545E+Gd no no 6. 70E+02 8.50L+04 no no
o lenies N W0E+0] RES no no 3.20E+02 >S no
“oaphthaler s NA 107E408 no ity 9.30E400 1.23E+04 no
Fluvtene NA NA NA no 9.00E-01 NA NA AT
Bonsotanrong NA RES no o nd >8 no ’
Outdoor Inbalation ot M apom
Bensene nd 4.57E+02 no no 5.50E4+02 1.84E+0d no "o
Foihs I one i I0E+Q] RES no no 6.30E+01 >8 no no
ialuene S 0E+00 RES 1o no 6.70E+02 >8 no no
Sadenes N 0E+0] RES no no 3.20E+02 >8 no no
Seaphthaleries NA RES no no 9.30E+00 >S no
P liorene NA NA NA no 9.00E-01 NA NA
Benzo{aphens NA RES no no nd >8 no no
Ingestron [¢]
Bensone nd 1.00E+04 ) ne 5.50E+02 9.87E+00 YES
bl ene 1 NOE4-01 1, 15E+07 no no 6.50E+01 1.02E+04 ne
ol ~ 0E+Q0 1.87L+07 no no 6.70E+02 2.04E+04 no
S lones N HOE+H0] 2.08E+08 ne no 3.20E+02 >8 no
Naphtldeaes NA 1.9CE-+06 no no 9.30E+00 4.09E+02 no
Tloorene NA NaA NA no 9.005-01 NA NA
Fhn ona it e NA[f] 304E102 NA ; d nd 1.17E-02 no
Nty
Sttt reonte o o trepresent data from the October 1994 sampling round.
S e oo a0 av vepresent data from November 1994 to March 1996,
w e ecenie o L 1SLs) shown are for a commer cral indusirial land use scenario. The RBSL for carcinogens (1.e., benzene and benzefa)pyreneg) 1s based on an excess cancer risk of

Gr e, s 1 v, ethylbenzene, toluene, xylenes, and raphthalenes) 15 based on a hazard index of 1.0.
LIS e o erdads (ASTAL). 1995, Standard Guide for Risk-Based Corrective Action (RECA} Applied at Petroleum Release Sites. E 1739-95. November.
LS Dhes w2 o e nider dermel contact and inhalation of vapors and particulates.

U G e oo e o af an indieator componnd for diesel, however benzolajpyrene was not analyzed. Due to the uncertainty invelved with estimating benzofa)pyrene concenirations
W et e o e L o upplied and benzofa)pyrene is retained s a COPC.

PN Nt loret et o evded for pre compound present at any concentration (ASTM, 1993).
N i ot el soaot o veded for all possible dissolved levels (less than or equal to pure component solubiiiy) {ASTA).

o e g it L L . SECOHR International



Table 3-5
Statistical Analysis of Subsurface Soil Data for COPCs
Grand Street and Fortmann Way Property
Alameda, California

Number Number of Detection Minimum Manintum Arithmetic Normal 95 UCLL
Chenuzal Units Detected |a) Samples [a] Frequency Estimated [a] Estimated |a] Mean |a,b] |n,c]
Dorotpuiens mg/kg 6 7 86% 1.61E-06 9 80E-03 1.82E-05 4.44E-05
Nt
W n 1 d, concentration shown represents a surrogate concentration based on Guerin et al., 1984, which estumates a benzeo(a)pyrene concentration 1o be
ey e e 0T mg kg of diesel.

St st dendated assuming one-half the sample quantitation It for nondetecred data.

o) o oo Confidence Limit (UCL) on the arithmetic mean assusting a normal distribution.

CAIST A NTS SO STV N v SECOR Internationnl



Table 3-6
Statistical Analysis of Groundwater Data for COPCs
(Site-Wide)
Grand Street and Fortmann Way Property
Alameda, California

Number Number of Minimum Maximum Arithmetic Mean  Normal 95 UCL
£ honual Units Detected Samples Detection Frequency Detected Detected fa] (b]
Hensene ug/l. 6 45 13% 5.00E-01 SA0E+H02 4.25E+01 151 E+00
bl g/l 1 7 14?0 9,00E-01 9.00E-01 J41E+00
Nt
fal o St calenlated assiimng one-half the sanple quantuanon fii for nondetected data.
(i et ener Confidence Lunit (UCL) on the arithmetic mean assiuming @ normal distribution

CMIS T Ve MES WS B ve
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Table 4-1
Statistical Analysis of Groundwater COPC Data for Wells MW-2 and MW-4
(Grand Street Office Building)
Grand Street and Fortmann Way Property
Alameda, California

Number Number of Detection Minimuam Maximum Arithmetic Normal 95
Chenneal Data group  Units Detected Samples Frequency Detected Detected Mean [a] UCL [b]
Bensene Bidg ug/L 5 11 45% 1.90E+02 5.50E+402 1.73E+02 2.93E+02
Fluotene Bldg ug/L 1 2 50% 9.00E-01 9.00E-01 2.95E+00
Notes
faf - Sty caleulated assuming one-half the sample quantitation limit for nondetecied data.

i

954 Upper Confidence Limit (UCL) on the arithmetic mean assuming a normal distribution.

CMSTAT ALS GWSTATZ, 8/15/96
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Table 4-2
Exposurc Point Concentrations for Groundwater COPCs
(Site-Wide)
Grand Street and Fortmann Way Property
Alameda, California

Direct Groundwater VFwesp Enclosed Air VFwamb Ambicnt Air
Contact Concentration Concentration
Chemical Name (mg/L) (mg/m’-air)/(mg/L-H,0) (mg/m’) [1] (mg/m’-air)/(mg/L-H,0) (mg/m°) [2]
Pevsene 7.51E-02 § 9.02E-04 6.77E-Q3 2.1GE-Q5 2.07E-06
Fluarence 9.00E-04 1.03E-05 9 41E-09 2.26E-06 2.03E-09
Notes:

[1] fnclosed an conceniration caleulated by multiplying groundwater concentration img'Lj by appropriate ASTM volatilization factor (VF \.5;) [(mng-m 2.
c e L0000

P20 imbient aie o one entiation caleulated by multiplying groundwater concentration (mg L) by appropriate ASTAL volatilization factor (VF wum ) (Mg =

F

i ome LAl
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Table 4-3
Exposure Point Concentrations for Groundwater COPCs
{Office Building Scenario)
Grand Street and Fortmann Way Property
Alameda, California

[__ , Direct Groundwater VFwesp Enclosed Air VFwamb Ambient Air
Contact Concentration Concentration
Chenical Name (mg/L) (mg/m*-air)/(mg/L-H, 0} (mg/m’) [1] (mg/m’*-air)/(mg/L-H;0) (mg/m®) (2]
Bensene 2.93E-01 9.02E-04 2.64E-04 2.76E-05 8.08E-06
I uorene 9,00E-04 1.03E-05 9. 44E-09 2.26E-06 2.03E-09

Neres.
FEE T i dosed ate concenn ation calenlated by multiplying groundwater concentration (ng-L} by appropriate ASTM volatilization factor (VF w.,) [(nigm ’.

P

cnrr iy P00

P01 Unbient ate concent ation calcrlated by multiplying groundwater concentration (mg-Ly by appropriate ASTA volatilization factor (VI wams) [(mgM *.

[

apt oo fAIE 00
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Table 4-4
Exposure Point Concentrations for Soil COPCs
Grand Street and Fortmann Way Property
Alameda, California

- Direct Soil Contact Particulate Emission Factor Airborne Soil Particulates
Chemical Name (mg/kg) (m*/kg) (mg/m’) (1)
Bensofaymiene 4. 44E-03 +4.63E+09 9.59E-15

Nerfes
soncnlate concentration calowlated by dividing the soil concentration w ith the Partculate Enussion Factor (PEF) of .63 £ + 09 mt ! k.

[EERE IR
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Tablec 4-5

Chemical Intake Exposurc Assumptions — Incidental Soil Ingestion
On-Sitc Construction Weorker Exposure Scenario
Grand Street and Fortmann Way Property

Alameda, Califoraia

Intake (mg/kg-day) = [CSx IR x CF x EF x ED x FIf /{ BW x AT]

On-Site Construction

Intake Parameter Worker
Value
CS = Chemical concentration in soil (mg/kg) See Table 4-4
IR = Soil ingestion rate (ing/day) 50
CF = Conversion factor (kg/ing) 1E-06
EF = Exposure frequency {days/year) 60
ED = Exposure duration (years) 1
Fl = Fraction from contaminated source (unitless) 1
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
Notes:

All of the soil contacted is assumed 1o be site-related.

VABRSN TS G e b
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Table 4-6

Chemical Intake Exposurc Assumptions — Dermal Contact with Seil
On-Site Construction Worker Exposurc Scenario
Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [CSx CFxSAx AFx ABS x EF x ED x FIf /{ BW x AT}

On-Site Construction

Intake Parameter Worker
Value

CS = Chemical concentration in surface soil (mg/kg) See Table 4-4
CF = Conversion factor (kg/mg) 1E-06
SA = Skin Surface Area (cm*/day) 2,000
AF = Soil/skin adherence factor (mg/cm?®) 0.5
ABS = Absorption factor-organics (unitiess) 0.01
EF = Exposure frequency (days/year) 60
ED = Exposure duration (years) i
FI = Fraction from contaminated source (unitless) 1
BW = Body weight (kg) 70
AT = Averaging time (days)

Noncarcinogens 365

Carcinogens 23,550
Naotes:

All of the sorl contacted 15 assumed to be site-related.

ans Lo b e S T UG
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Table 4-7

Chemical Intake Exposure Assumptions — Inhalation of Airborne Particulates

On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [CAxIRx ETx EF x ED]/f BWx AT}

On-Site Construction

Intake Parameter Worker
Value
CA = Chemical concentration in air (mg/m®) See Table 4-4
IR = Inhalation rate. outdoor (m’/hr) 1.35
ET = Exposure time (hi/day) 8
EF = Exposure frequency (days/year) 60
ED = Exposurc duration (years) 1
BW = Body weight (kg) 70
AT = Averaging time {(days)
Noncarcinogens 365
Carcinogens 25,550

SECOR International



Tablc 4-8
Air Concentrations Calcutated from Soil Particulate Emissions
Grand Strect and Fortmann Way Property
Alameda, California

Particulate Emissions Model (USEPA, 1991)

The particulate emission facter (PEF) relates the chemical concentration in soil with the concentration of respirable particles (PM,o) in the air
due 1o fugitive dust emissions from surface soil. This medel is a conservative estimate for particulate emissions from surface soils and is
taken from USEPA, 1991, This relationship is derived by Cowherd (1985) for a rapid assessment procedure applicable to a typical
hazardous waste site where the surface soil provides a relatively continuous and constant petential of emission over an extended period of
time (e.g. , years).

e particulate emissions are assumed due 16 wind erosion and, therefore, depend on the eradibility of the surface material. The equation is
representative of a surface with unlimited erosion potential, which is characterized by bare surfaces of finely divided material such us sandy
agricultural soil with a large number (unlimited reservoir) of erodible particles. Such surfaces erode at low wind speeds, and particulate
emission rates are relatively time independent at a given wind specd.

PEF = [(LS x Vx DI x CF ,, JJA] % [CF 1, / (RF x (1-G) x (U /U }* x F(5))]

Paramcter Value Units Reference

PEF = Particulate Emission Factor 163E+09 m¥kg
LS = Width of contaminated area 45 m USEPA, 1991
A = Wind speed in mixing zone 2.25 mfs USEPA, 1991
DH = Diffesion height 2 m USEPA, 1991
A - Area ol contamination 2.025 m TISEPA, 1991
RF = Respirable fraction 0.036 o/m™hr USEPA, 1991
G - Fraction of vegelative cover 0 [umtless] USEPA, 1991
Uy = Mean annuaj wind speed 4.5 n/s USEPA, 1991
[$:1 = Equivalent threshold vaiue 12.8 ms USEPA, 1991

of wing speed at 10 m
F(x) = Function dependent on L /tk 0.0497 [unitiess] Cowherd, 1985
CFane = Conversion Factor 1 3.600 sfiar -
CFuo = Conversion Factor 2 1.000 g'kg -

Air Concentration (') = C/ PEF

e lovges

Chemical

UCLY5 Sanl

Particulate Exmsgion Factor

Air Concentration (C,)

Concentration {C) {PEF) {C/PEL)

{mg/kg] fm'/kg] [mg/m’]

Benzo{a)pyrene 4.44E-05 4.63E+09 9.59E-15
Notes:

Cowherd, O Mudeska, G.. Engelhart. . and D Gillete. 1985. Rapid Assessment of Exposure to Particnlate Emissions from Surface
¢ ontannation. EPA Office of Health and Environmental Assessment, EPA/GO0/3-85/002.
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Table 4-9
Dermal Permeability Constants for Groundwater COPCs
Grand Street and Fortmann Way Property
Alameda, California

Chemical Dermal permeability constant (cm/hr) [1]
Benzene 2.10E-02

Fluorenc 12| 3.60E-01

Notes:

1] U8, Envirowmental Protection Hgency {USEP:|. 1992 Table 327, Devmal Eapostive Assessment Pranciples and Appheatons, Interim Report Qffice of
Health and Environnental Assessment, Sushivgron, D C EPL 606 §-91 8118 Jemwary

12} The dermed permeability constant for fiorene is ot @varluble The valtee shown sepresarss she dermal permealnlity consiant fou flucrantiene
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Tabie 4-10
Chemical Intake Exposure Assumptions — Dermal Contact with Groundwater

On-Site Construction Worker Exposurc Scenario
Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [ Cgwx SA x PCx CFx ET x EF x ED x FC] /{ BW x AT]

Intake Parameter

On-Site Construction Worker

Value
¢gw = Chemical concentration in groundwater (mg/L) See Tables 4-2 and 4-3
sA = Skin surface area (cm’) 2,000
PC = Dermal permeability constant {(crm/lr) [1]
Benzene 2.10E-02
Fluorene {2] 3.60E-01
CF = Conversion factor (L/car’) 1E-03
ET = Exposure time (hr/event) 2
EF = Exposure frequency (evenis/year) 60
ED = Exposure duration (years) i
FC = Fraction of time contacting exposure area 1
Bw = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
Notes:

FI] U8 Ewve onmenral Proteciion Agon v (USEPA) 1992, Toble 5-7, Dermal Exposure Assessment; Prutcwples and Applications. Interon Reporr Qffice
of Health and Envir ovmental dssessment Woslhington, D C EPA/600/8-91/01 1B, Junuary.

121 The desmal permenbibity constant for fuorene 1s not wvalabie The wethee shown represenis the devmal pesmeabthty constant for fieoranthene
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Table 4-11

Chemical Intake Exposure Assumptions — Inhalation of Indeor Air VOCs Emanating from Groundwater
On-Sitc Commercial Worker Exposure Scenariv
Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [C 4 x IRx ET x EF x ED] /{ BW x AT]

On-Site Commenrcial

Intake Parameter Worker
Value

Ca = Chemical concentration in air (mg/m) See Tables 4-2 and 4-3
IR = Inhalation rate (m*/hr) 0.83
ET = Exposure time (hr/day) 8
EF = Exposure frequency (days/year) 250
ED = Exposure duration (years) 25
BW = Body weight (kg) 70
AT = Averaging time {days)

Noncarcinogens 9.125

Carcinogens 25350
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Table 4-12

Chemical Intake Exposure Assumptions — Inhalation of Ambient Air VOCs Emanating from Groundwater

On-Site Construction Worker Exposurc Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [C , x IR x ET x EF x ED] /{ BW x AT{

On-Site Construction

Intake Parameter Worker
Value

Ca = Chemical concentration in air (mg/m’) Sec Tables 4-2 and 4-3
IR = Inhalation rate (m*/hr) 1.35
ET = Exposure time (hr/day) 8
EF = Exposure frequency (days/year) 60
ED = Exposure duration (years) 1
BW = Body weight (kg) 70
AT = Averaging time (days)

Noncarctnogens 365

Carcinogens 25550
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Table 5-1
Toxicity Values
Grand Street and Fortmann Way Property
Alameda, California

¢ henucal Name C wicinogenic | Oral/Dermad Slope Factor (SF) {nhalation Slope Factor (ST) Oral/Dermal Reference Dose (RID) Inhalation Reference Dose (RM))
W cight-of- (mg/kg-dny)" (mgfkg-da_\-)" {(mg/kg-lay) {mg/kg-day)
Fridence
Value Source Value Source Vahe Source Value Souwree
SNTENTR A 1.O0E-01 CalEPAT995 1.00E-01 CalEPAL 1995 -
Honzonipatons 132 1.20E+0 CalEPAL 1995 3.90E+00 CalEPA, 1995 -
o SE
LLLU‘ [N B . [y} - 4.00E-02 USEPA, 19956
ey
Wit a1t ther does not exinbil toviciiy via this route or siffictent evidence 15 not ovailable to derive a toxiciy value,
f e e et oy (CalEPA) 1995 Coliforma Cancer Potency Facters: Updare Office of Environmental Health Hazard Assessment. April 10
G e 4 ta o onosy v SEP) 1995a. fish-Based Concentranon Table. USEPA Region 111, Ociober 20
e e et e+ SEPA). 19956, Integrated Risk Information Systent. On-ime daia base. Office af Research and Development, Cineinnan, Ohio,
N v et e e o SEPA). 1993c Prelmunary Remedianon Goals. USEPA Regfon 1A Februane I
N e ey mnon . hevalues, Provisional toxicity valites have not received consensus pudgment by USEP: 's Reference Dasa Work Groups and or Carcinagenie Risk A ssessment Venfication Endeavor i ork Group.
vt e o m e a'ty s s po vide more conservative nsk estimates,

(o] ABs YIS Tosiats Values Version: 2/14/96 Printed on: 8/13/96 at 10:18 AM



Table 5-2
Toxicological Profile for Benzence
Grand Street and Fortmann Way Progerty
Alameda, California

Benzene
CANHE 7i-43-2
Chemical Formula CgHs
Chemical Characteristic Aromatic hydrocarbon
Synoryms benzol, coal naphtha, phenyl hydride, and pyrobenzol

Weight of Evidence (WOE) 1ARC=Group | (carcinogenic to humans), NTP=Clear evidence, EPA=Group A (human carcinogen)

In past. widely used as a solvent, but due to Known adverse health effects, uses ars now minimal. Mostly used as
Wiiat is chemical used for? starting material for various organic coumpound synthesis and minor uses as substance in asoline (0.8 - 2.0 %).
2 g pouns syt g

Mabile in soil/gw systems with sandy/low organic content soils. Volatilization important in surface soil or soil-air
compartments. Hydrolysis and biodegradation not expected in natural soils, but acclimated microbial populations

Where does chemical occar? can biodegrade benzene.

What type of chemical fate and Primary pathway from & soil-water system is migration to gw drinking supplies (historically common). Inhalation
transport to luunan exposure point? from volatilization from surface soils possibly important.

Absorption Inhalation, ingestion, denmal contact (lesser absorption)

Ingestion- to bile, blood, brain, fat (abdominal), kidney, liver and mamumsary glands Dermal: to kidney, liver and

Distribution skin
Metabolism Mainly by liver's cytoclirome P-430 system

Excretion Exhalation and urinary excretion
L ¥ Tendiley R i FERE
Slope Factor (SF) (mg/kg-day)’ Orad: 1.0 E-1 (CalEPA, 1995); Dermal: 1.0 E-I (CatEPA, 1995); Inhalation; 1.0 E-1 {CalEPA, 1995}
Reference Dose (RID) (mg/kg-day) Oral: - . Dermal: - . Inhalation: 1.71 E -3 (USEPA, 1995a)
Unit Risk Value (ug/m®y’ Oral* - . Dermal: - + Inhalation. 2.9 E -5 (CalEPA, 1995)
Inhalation and ingestion primarily affects the CNS with fellowing symptoms: headache, dizziness, drowsiness,
signs and Symptoms from Human and nausea progressing to convulsions, respiratory paralysis and death due to high vapor concentrartions. Eye and
Exposure shin Immitant
Pancylopema. lewtheria  Pregnancy/neonate data- embryotoxicily and fetotoxicity al matemally toxic doses.
Long-Term Exposure Genotoxicity data: mixed results.
Notes-

CalEP4, 1995 = Califarma Environmental Protection Agency (CalEPA). 1995. Califorma {ancer Poténcy Factors: Update. Office of Envirommental
Health Hazard Assesament. Aprid 10

USEPA. 1995a = LS. Emuronmentad Protection Agency (USEPA). 1995, Risk-Based Concentration Tahle. USEPA Region Il October 20.

I NFErHE Entoratinnat



Table 5-3
Toxicological Profile for Benzo(a)Pyrene
Grand Street and Fortmann Way Property
Alameda, California

Benzo(a)Pyrenc
R - T L fCHemicd Properties. [ ¢ 0 s
CAS# S0-32-8
Chemical Formula Cagllya
Chemical Characteristic Polyeyche aromatic hydrocarbon (PAH)
Synonyms BaP: benzo{d.c.Dchrysene: 3,4-benzopyrene; 6,7-benzopyrene; BP: and 31.4-BP .

EPA=B2 (probable human carcinogen)

Weight of Evidence (WOE)

What is chemical used for? No known uses for Benzo{a)pyreng, excepl regarding rescarch purposcs
PAHs are a group of chemicals formed during incomplete combustion of hydrocarbons. They are formed
Where does chemical occar? naturally and anthropogenically. They oceur throughout the enviropment in soil, sediment, air and water.
What type of chemical fate and Benzo(a)pyrenc tends to strongly sorb to soil and sediment. where they remain fixed. In addition, volatilization is
transport to human exposure point? not commion due to low Henry's constant.
Absorption [ngestion, inhalation and denmal contact
Distribution Distributed 10 Tungs, liver, Kiduey, gastrointestinal tract, earcass. blood and brain
Metabolism Metabolism oceurs i all tissues to produce a metabolyte which is more hydrophilic and excretable
Excretion Respired by lungs and excreted in urine and feces

Slope Factor (8F) (mgkg-day)”’ Oral: 1.2E +1 (CalEPA, 1995); Dermal: .2 E +1 (CalEPA 1995) . Inhalation: 3.9 E +0 (CalEPA, 1995)
Reference Dose (RD) (mg/kg-day) Oral: - ;. Dermal: - ; Inhalation: --

Unit Risk Value (ug/m’)’' Oral: - . Dermal: - . Inhalation: 1.1 E -3 (CalEPA 1995)
Long-Term Exposure Pregnancy/neonate data: reproductive difficulty in mice studies . Uienotoxicity data: positive.

Suflicient carcinogenicity data (increased incidences of tumors) exists via ingestion, inhalation, and dermal contact
Animals animal studics.
Although human carinegenicity data is inadequate, fung cancer has been shown to be induced in humans by
vanous PAH misures known to contain BaP wcluding cigaretie smoke, roofing tar and coke oven emissions.

Humans

Notes:

CalEPA, 1993 = Cahfornia Envirormental Protection Agency (CalEPA). 1995 ( “aliforma Cancer Potency Factors: Update Office of Envirenmental
Health Heazerd Assessmeni. April 10,

0 T R IN E AR MO Brrernationad



Table 5-4
Toxicological Profile for Fluorene
Grand Street and Fortmann 'Way Property
Alameda, California

Fluorcne

(.;AS H

Chemical Propegfies - © -7

£6-73-7

Chemical Formula

Ciallia

Chemical Characteristic

Polveyclic aromatic hydrocarbon (PAH)

Synonyms i

ortho-biphenylene methane; diphenylencmethane, 2.2-metlrylene biphenyl: and 2.3-benzidene

Weight of Evidence QWOE)

What is chemical used for?

EPA=Group D (not classifiable as to human carcinogenicity)

B Y

" Cheical se, Bt

Fluorene s used as a chemical intermediate in chemical processes and in polyradical formation.

Where docs chemical oceur?

PAHs are a group of chemicals formed during incomplete combustion of hydrocarbons. They are formed
naturally and anthropogenically. They accur throughout the environment in soil. sediment, arr and water.

What type of chemical fate and

Some P i\Hs h.nds to strong!y sorb 1o soil and sediment, where 1!n.y remain fixed,

transport to human exposure point?

- ChimicabDispesitiugy

Absorption Ingulmn mh.lla!w:\ and dermal contact
Distribution Distributed to: lungs, Fiver, kidney, gastrointestinal tract, carcass. blood and brain
Metabolism Metabolism ocours in abl tissues o produce 2 metabolyte which is more hydrophilic and excretable
Excretlon Rasplred hy lungs and e).crcted in urine and feces
G T Cheneal Foxtdty: | : R
Slope Facton (SF) (mgf’kg d'ly) Oral. — s Dermal; ; Inhalation -

Reference Dose (RID) (mg/kg-day)

Oral 4.00E-2 (USEPA, 1995b), Dermal; 4.00E-2 {(USEPA, 1995b). Inhalation: 4.00E-2 (USEPA, 1995c})

Uncertainty Factor (UF)

3000 (oral RID)

Short Term Exposure

Animals

Chronic studies indicate hypoactivity, a decreased red bload cell count. and increased tiver and spleen weights are
ali dose-related.

Notes’

CalllAd, 1993

Califor ma Envirpmnented Iroieciion Agency (CalEPA), 1995, Cahforma Cancer Porency Facrors  {Update. Office of Environmental
Health Hazard Assessment. April 14

VISTERA. 19950 = {78 Emaronmental Protechion Ageney (USEPA). 1995, Risk-Based { ‘oncentration Tahle, USEPA Region Il October 20

USEPA 1995k = LS. Environmiental Proteetion Agency (USEPA). 1995, Integrated Risk Mnformation System. On-lne data base Office of Research

and Development Cmcnnati, Oho

LISEPA. 19950 = 1°S Emvranmental Profecnon Agency (USEPA), 1995 Prelumnary Remediation Goals. {ISEPA Region [N, February 1.
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Table 6-1

Excess Cancer Risk Summary

Site-Wide Scenario

Grand Street and Fertmann Way Property

Alameda, California

Exposure Pathway

EXCESS CANCER RISK

Construction Worker | Commercial Worker

Incidental Ingestion of Soil 8.94E-13 --
Dermal Contact with Soil 179E-13 -~
Inhalation of Airborne Particulates 1.35E~17 --
Dermal Contact with Groundwater 2.12E-08 --
Inhalation of Indoar Air VOCs Emanating from Groundwater - 1.57E-07
Inhalation of Ambient Air VOCs Emanating from Groundwater 7.50E-11 -
TOTAL EXCESS CANCER RISK 2E-08 2E-07

ST (O It national



Table 6-2

Excess Cancer Risk Summary

Office Building Scenario

Grand Street and Fortmann Way Property

Alameda, California

Exposurc Pathway

EXCESS CANCER RISK

Construction Worker | Commercial Worker

Incidental Ingestion of Soil 8.94E-13 -
Dermal Contact with Soil 1.79E-13 -
Inhalation of Airborne Particulates 1.35E-17 --
Dermal Contact with Groundwater 2.26E-08 --
Inhalation of Indoor Air VOCs Emanating from Groundwater -- 6.13E-07
Inhalation of Ambient Air VOCs Emanating from Groundwater 2.93E-10 --
TOTAL EXCESS CANCER RISK 8E-08 6E-07

Lol s D Rk St e B ey S PR Ub
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Table 6-3
Non-Cancer Risk Summary
Site-Wide Scenario

Grand Street and Fortmann Way Property

Alameda, California

NON-CANCER RISK

Exposure Pathway

Construction Worker | Commercial Worker

Incidental Ingestion of Soil
Dermal Contact with Soil
Inhalation of Airborne Particulates

Permal Contact with Groundwater 7.61E-05 --

Inhalation of Indoor Air VOCs Emanating from Groundwater -- 2.57E-03

Inhalation of Ambient Air VOCs Emanating from Groundwater 3.07E-03 -
TOTAL NON-CANCER RISK 1E-04 3E-03

dataps SIS O T St B U0

N International



Table -4
Non-Cancer Risk Summary
Office Building Scenario

Grand Strect and Fortmann Way Property

Alameda, California

Exposure Pathway

NON-CANCER RISK

Construction Worker | Commercial Worker

Incidental Ingestion of Soil

Dermal Contact with Soil

Inhatation of Airborne Particulates

Dermal Contact with Groundwater

Inhalation of Indoer Air VOCs Emanating from Groundwater
Inhalation of Ambient Air VOCs Emanating from Groundwater

TOTAL NON-CANCER RiSK

7.61E-05 -
- 1.00E-02
1.20E-04 -
2E-04 1E-02
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Appendix A
Volatilization Factor Calculations for an Qccupational Scenario
Grand Street and Fortmann Way Property
Alameda, California

Table of Contents

Table Description Parameter
A-1 Chemical-Specific Properties
A-2  Nonchemical-Specific Properties
A-3  Effective Diffusion Coefficient in Soil Based on Vapor-Phase Concentrat (Deffy)
A-4  Effective Diffusion Coefficient through Foundation Cracks (Deff,,...)
A-5  Effective Diffusion Coefficient through Capillary Fringe (Deff )
A-6  Effective Diffusion Coefficient between Groundwater and Soil Surface  (Deff,,)
A-7  Volatilization Factor: Groundwater to Enclosed-Space Vapors (VFyep)
A-8 Volatilization Factor: Groundwater to Ambient (Outdoor) Vapors (VF,amp)
A-9 . Groundwater to Ambient Air Concentrations (Site-Wide)

A-10  Groundwater to Indoor Air Concentrations (Site-Wide)

A-11  Groundwater to Ambient Air Concentrations (Office Building)

A-12 Groundwater to Indoor Air Concentrations (Office Building)

Notes:

Volatilization Factor (VE) calculations are based on ASTM E 1739-95 Risk-Based Corrective Action Applied at
Petroleum Release Sites. November, 1995,
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abie A-

Chemical-Specific Properties
Volatilization Factor Calculation for an Occupational Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Dair D Dwat H koc S ks
Chemical (cm®/s) ‘(m:;“/;) (em¥s) | (em®-H;0/cm™air) | (g-H;0/g-C) | (mg/L-H,0) | (g-H,0/g-soil)

__[a] __Source [a] [a] [a] idl
Bensene 8.70E-02  9.80E-06 [a] 2.20E-01 5.70E+01 1.78E+03 5.70E-01
Fluosiene 3.63E-02  8.36E-06 [b] 3.00E-03 7.93E+03 1.86E+00 7.93E+01
IO

faf U5, Environmental Protection Agency. 1994, Technical Background Document for Soil Screening Guidance. Review draft. Office of Sofid
Ituste and Emergency Response, Washington, D.C.. EPAS40/R-94/106. November.

[h] Dwat was not available for fluorene. A value of 8.36 E -06 was assumed bosed upon another chemical (2,4,6-Trichiorophenal} with a Dair
vl which is similar to fluorene.

Jdf k. = ko XS oo Value for foo is presented in Table 2.

11, Diffusion coefficient in air

... Diffusion coefficient in water

i1 enry's law constant

k. Carbon-water sorption coefficient

S+ Pure component solubility in water
U nknown values are shaded,

S INVOCC DS Input chomispes prop 8/14/96 Page 2 of 13 SECOR International



I Nonchemical-Specific Properties
Volatilization Factor Calculations for an Occupational Exposure Scenario
I Grand Street and Fortmann Way Property
Alameda, California
I Parameter |Definition Units Results Source
7 d Lower depth of surficial soil zone cm 100 ASTM, 1995
I ER Enclosed-space air exchang'e rate /s 0.00167 Burton, 1990
P Fraction of organic carbon in soil g-C/ g-soil 0.01 ASTM, 1995
I he, Thickness of capillary fringe cm S ASTM, 1995
h, Thickness of vadose zone ol 100 Sité-Speciﬂc:; .
l I Infiltration rate of water through soil cmiyear 30 ASTM, T995
Kk, Soil-water sorption coefficient (£, x ko) £-H;0/g-50i) see tabie 1 ASTM, 1995
I * Lg Enclosed-space volume/infiltration area ratio cm 300 ASTM, 1995
) I Enclosed-space foundation or wall thickness cm 15 ASTM, 1995
Low Depth to groundwater (h,,, + h,) cm 105 ASTM, 1995
l Lg Depth to subsurface soil sources cm 100 ASTM, 1995
P, Particulate emission rate glem’=s 6.9E-14 ASTM, 1995
l U, Wind speed above ground surface in ambient mixing zone cm/s 225 ASTM, 1995
Upgw Ground water Darcy velocity cm/year 2.50E+03 ASTM, 1955
I W Width of source area parallel to wind, or groundwater flow direction cm 1500 ASTM, 1995
O Ambient air mixing zone height cm 200 ASTM, 1995
l ng Ground water mixing zone thickness cm 260 ASTM, 1995
n Areal fraction of cracks in foundation/walls °m‘;§::f‘:e/ o 0.01 ASTM, 1995
l @mp Volumetric air content in capillary fringe soils em’-air/em’-soil 0.038 ASTM, 1995
emm Volumetric air content in foundation/wall cracks cm’—ir)/;inr‘::e-totai 0.26 ASTM, 1995
l em Volumetric air content in vadose zone soils em®-gir/em’ soil 0.26 ASTM, 1995
Or Total soil porosity cm’lem’-soil 0.38 ASTM, 1995
l E)wcap Volumetric water content in capillary fringe soils cm3'H20/cm3-50i! 0.342 ASTM, 1995
Oyerack Volumetric water content in foundationfwall cracks e’ -H,Ofemr™ 0.12 ASTM, 1995
total volume
S Volumetric water content in vadose zone soils em’-H,O/ent’-soil 0.12 ASTM, 1995
l D, Soil bulk density g-soil/enr-soil 17 ASTM. 1995
T [\\:r s Lme for s anee Hluy, N RECTRIEN ISIAYIRENR
i
Mores
Pozeicun secion for Tosiny cne et WIS T WIS Stpndird Govr ot BB L e s tp e o e Pensiion Rotee
|
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able A-.

Effective Diffusion Coefficient in Soil Based on Vapor-Phase Concentration (Deff)
Grand Street and Fortmann Way Property
Alameda, California

Deffs [em’ /5] =[D yr x (O *F /01 )]+ (D us /H) x (O *7/017)]

Chenneal D, O, O, D, H O,, Deffy
3. 3 3 3
2 (em’-air/ em’- 3 ' 2 {em’-H,0Q/ {em’-H,0O/ 3
{cm"/s) soil) (em / em™-soil) {cm’/s) 3. 5 (em®/s)
Renrene 0.087 0.26 0.38 9.80E-06 0.22 0.12 6.79E-03
Huorene 0.0363 0.26 0.38 8.36E-06 0.003 0.12 2,.85E-03

ASTAIONC NS IS S 190 Page 4 of |3 SECOR International
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aple A-

Effective Diffusion Coefficient through Foundation (Deff,, )
Grand Street and Fortmann Way Property
Alameda, California

Deﬂ crack [ sz/S] =[D air X (eacmck 3.33/ E')T 2)] + [ (Dwm‘ /II) X (G)wcrack 3-33/ G)T 2)]

Chemical Dy eacrack G)T Dwat H @wcrack Deffcrnck
3 air/ em’- em’-H,0/ em’-H,0/
(cmzls) (em’-air/ cm 3 em’-soil) (cmzls) ( s ? ( 3 ? 2
total volume) (cm em’-air) cm’~total {cm’/s)
lensene 0.087 0.26 0.38 9.80E-06 0.22 0.12 6.79E-03
Fluorene 0.0363 0.26 0.38 8.36E-06 0003 0 12 | 2.85E-03

ASINVIOC O NDS et Cracks 870190 Page 50f 13 SECOR International



Table A-5

Effective Diffusion Coefficient through Capillary Fringe (Deff,,,)
Grand Street and Fortmann Way Property
Alameda, California

Deff oy fom” /5] = [D iy X (Opegy /07 D)1+ [(D o /H) X (O */01 %))

Chemieal Dy Oaeap Or Dyyae H Oycap Defi,,,
(em’-air /em®  (cm®/ cm’- (cm™-H20/  (em”H20/

(em¥s) soil) soil) (cm?/s) em’-air) em’-soil) (em’/s)

Bensene 0.087 0.038 0.38 9.80E-06 0.22 0.342 1.99E-05

| laarene 0.0363 0.038 0.38 8.36E-06 0.003 0.342 5.46E-04

ASTNIDCU NS DellCap 8 114G Page 6 of 13 SECOR International
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Effective Diffusion Coefficient between Groundwater and Soil Surface {Deff,,)
Grand Street and Fortmann Way Property
Alameda, California

Deff,ys femt’ /5] = (h oy +11,) X [(R /Deff.,,) + (b, Deffs)]”

Chemical he,, h, Deff,,, Deff ¢ Deff,,
{cm) {cm) (cm2/s) {cm2/s) [em2/s]

Hensene 5 100 1.99E-05 6.79E-03 3.95E-04

Fluvrene 3 100 5.46E-04 2.85E-03 2.37E-03

AWSIAMOCC NES DUEW S 819 Page 7 of 13 SECOR International
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Table A-7
Volatilization Factor: Groundwater to Enclosed-Space Vapors (VF,.;)
Grand Street and Fortmann Way Property
Alameda, California

VA d(mgm i)/ (mg/L H y O)] = [B((Deff v/ L w)/ER X L gL + (Deffs/L )/ (ER % L ) + (Deff /L )P craci/L cra ) )] x 10° Limt’

C hemical " Deff .. Low Deff_,, ER Ly n Lecack VFyeep
(cm 1120/ em®- (em*-cracks / em® {mg/m* air) /
air) {cm? /s) (em) (em® /8) (L/s) (em) total arca) {em) | (mg/L11,0)
Bensone 0.22 3.95E-04 165 6.79E-03 0.00167 300 L.O0E-02 1.50E+01 9.02E-04
Eluciene 0,003 2.37E-03 105 2.85E-03 0.00167 300 1.00E-02 1.50E+01 1.05E-05
Page §of I3 SECOR International
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Table A-8
Volatilization Factor: Groundwater to Ambient Air (Vapors) (VF,z)
Grand Sireet and Fortmann Way Property
Alameda, California

VE oy [(mg/m’ air)/(mg/L H , O)]= H/[(1 +(U ay X Byir X L gi))/(W x Deff,,)] x 10° Lim’

C henneat H Ui Biir Lgw W Deff . VFwamb
(cma-HzO fem®- (mg/m®
air) {em/s) {em) (em) {cm} (cm2 15) atr){mg/L 1,00
Betsone 0.22 225 200 105 1500 3.95E-04 2.76E-05
I luorene 0.003 225 200 105 1500 2.37E-03 2,26E-06
ASIMOCC NS VE wamb, 8 1 L0 Page 9 of 13 SECOR International
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Table A-9

Groundwater-Ambient Air Concentration Calenlation
Grand Street and Fortmann Way Property
Alameda, California

Groundwater Ambient Air
Chemical Concentration Volatilization Factor Concentration
(Site-Wide)

VFyams [(mg/m>-air){mg/L H,0)]

. {mg/L) (mg/m’)
tenzene 7.51E-02 2.76E-05 2.07E-06
} luorene 9.00E-04 2.26E-06 2.03E-09

ASTMOCE NS CAV- vmbeent An Cong , 8/14/96 Page 10 0f 13 SECOR International



Table A-10

Groundwater-Enclosed Space Air Concentration|Calculation
Grand Street and Fortmann Way Property

Alameda, California

------_----F-------

Groundwater Enclosed-Space Air
Chemical Concentration Volatilization Factor Concentration
(Site-Wide)

VF\esp [(mg/m®-air)/(mg/L H,0)]

(mg/L) (mg/m’}
lienzene 7.51E-02 " 9.02E-04 6.77E-05
I luorene 9.00E-04 1.05E-G5 9.44E-09

WWINVOCC NT S O -Indoor v Cuane, 8/14/96 Page 11 of 13 SECOR International




-_---——--Tabﬂnll---------

Groundwater-Ambient Air Concentration Calculation
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Groundwater Ambient Air
Chemical Concentration Volatilization Factor Concentration
{Office Building)
(L) VFams [(mg/m-airy(mg/L H,0)] (mg/m)
Henzene 2.93E-01 2.76E-05 8.08E-06
I'uorene 9.00E-04 2.26E-06 2.03E-09

WS IMOCC NS GW mbient v Bldg, 8/14/96 Page 12 of 13 SECOR International
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Groundwater-Enclosed Space Air Concentration Calculation
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Groundwater Enclosed-Space Air
Chemical Concentration Volatilization Factor Concentration
(Office Building)
VE,,, Pai)! H;0
(mgfL) v e/ -2i)/Omg/L 101 (mg/m®) )
Benzene 2.93E-01 9.02E-04 2.64E-04
1 tuotene 9.00E-04 1.05E-05 9.44E-09

ASTNIO0C NS GW-Tndoor s BBldy, 8/14/96 Page 13 of 13 SECOR International



Table

Worksheet Name

Appendix B
Table of Contents
Risk Calculations
Site-Wide Occupational Exposure Scenario
Grand Streef and Fortmann Way Property
Alameda, California

Title Page
1 Pathways Summary of Potentially Complete Exposure Pathways 2
2 Occupational Assumptions Summary of Exposure Assumptions 3
3 Cons Ingstn Exp Assmp Chemical Intake Exposure Assumptions~-Incidental Soil Ingestion 4
4 Cons Derm Exp Assmp Chemical Intake Exposure Assimptions—Dermal Contact with Soil 5
5  Cons Inhltn Exp Assmp Chemical Intake Exposure Assumptions--Inhalation of Ajrbome Particutates 6
6  PEF Cale Air Concentrations Calculated from Soil Particulate Emissions 7
7 Cons GW Derm Chemical Intake Exposure Assumptions--Dermal Contact with Groundwater 8
8  Comm GW-VOC Inhale In Chemical Intake Exposure Assumptions--Inhatation of Indoor Air VOCs Emanating from Groundwater 9
%  Cons GW-VOC Inhale Out Chemical Intake Exposure Assumptions--Inhalation of Ambient Air VOCs Emanating from Groundwater i0
10 Toxicity Values Toxicity Values i1
11  EPC-Soil Exposure Point Concentrations for Soil COCs i2
12 EPC-GW Exposure Point Concentrations for Groundwater COCs I3
13 Risk Cons Soil-Part Ingest Risk Calculations, On-Site Construction Worker, Incidental Soil Ingestion 14
14  Risk Cons Soil-Part Dermal Risk Caleunlations, On-Site Construction Worker, Dermal Contact with Soil 15
15 Risk Cons Soil-Part Ithale Risk Calculations, On-Site Construction Worker, Inhalation of Airborne Particulates 16
16  Risk Cons GW Dermal Risk Calculations, On-Site Construction Worker, Dermal Contact with Groundwater 17
17 Riskind GW-VOC Inhale In Risk Calculations, On-Site Commercial Worker, Inhalation of Indoor VOCs Emanating from Groundwater i8

Q

18

RishCon GW-Y OO Innale O

Oce Bisk Summan

o B Summeany

Rish Caleufatons On-Sice Constreenon Worker inhalaton of Ambrent Aw v OCs Emaratime from Groundwater
Frucess Cancer #isa Summan Oceundaenal Taposurs

Sn-caneeT Rissosummans Docrpanonal bapasure

14

NG



EE N N R TN N BN W BN W N BN SN B N En Em e B

‘Summary of Potentially Complete Exposure Pathways
Grand Street and Forimann Way Property
Alameda, California

RECEPTOR
On-Site On-Site
Construction Commercial
Exposure Pathway/Route [1] Worker Worker
SOIL PATHWAYS
COC: Benzo(a)pyrene
Incudental Soil Ingestion X
Dermal Contact with Soil X
[nhalation of Airborne Soil Particulates X
GROUNDWATER PATHWAYS
COCs: Benzene and Fluorene
Dermal Contact with Groundwater X
Inhalation of VOCs Emanating from Groundwater to Indoor Air X
Inhalation of VOCs Emanating from Groundwater to Ambient Air X

Notes: .
/1] See the Conceptual Site Model for additional information regarding exposure pathways.
v Puthway is quantitatively evaluated for this receptor.

RISk NS Pathwas 840196 Page 2 SECOR International
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Summary of Exposure Assumptions
Occupational Exposure Scenario

Grand Street and Fortmann Way Property

Alameda, California

On-Site Commercial Worker

On-Site Construction Worker

EAPOSURE PARAVETER Value Source Value Source
Contact Rate s plioms
Tahalaton rate (mdeors) () 0.83 ASTM, 1995 -
tntialation tate fontdoss) {m fhn -- 1.35 USEPA, 1989a [1]
Sod imgestion rate (e dav) -- 50 ASTM, 1995
Shan surlae wea (o da) -- 2,000 USEPA, 1989a [2]
Sotl-tomsh i adherenee facton (g em’) -- 0.5 ASTM, 1995
Ahsorpion factor-oroames (uless) -- 0.01 USEPA, 1992
Coeneral Assampnions
I sposure e {hrdas) 8 Professional Judgment Professional Judgment
Fapostre e o eraundwater (i dav) - Professional Judgment
apostee Bequencs (dansvear) 250 ASTM, 1995 60 Professional Judgment
Eaposure duration () 25 ASTM, 1995 1 Professional Judgment
oy orsiod dactoi (the ned - 1E-06
Comvursien factor (1 o) - 1E-03
Fraction of o contaching cypesute ared (unitless) 1 1
Bods worht (hed 70 ASTM, 1995 70 ASTM, 1995
nerdane e {davs
Noncarenaeens 9,125 Professional Judgment 365 Professional Judgment
Caromimeens 25,550 USEPA, 198%b 25,550 USEPA, 1989b

Nates
- Narapplicabie

fner i Sowrens for Lesting and Matersele (ASTM). 1995, Emergency Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites. ASTM Designation: E 1739-95. November.

LS Danmenmennd Protecion igener (LSEPA), 1989a. Exposure Factors Handbook. Office of Health and Environmental Assessment. Washington, D.C. EPA/600/8-89/043. July.

U S Faveronmontal Profection taency (L SEPA). 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. Office of Emergency and Remedial Response,

Hondhmgton D C L3 H02-89 002 Decomber.

¢S P enaemmental Proteciion 1uenay (8 SEPA). 1992, New Interim Region IV Guidance. Region IV, Atlanta, GA. February.

JEE thabaton rate avsanes o nioderale activigy level 50 percent of the time (2.1 m'?/hr) and a light activity level the remaining 50 percent of the time (0.6 m’/hr).

PO Sk e e rea e s cAposi e 1o hands and face.

[1sk NS Occopationdd Assumptons, 8/14/96
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Table 3

Chemical Intake Exposure Assumptions — Incidental Soil Ingestion
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [CSx IR x CFx EF x ED x FIj /f BW x AT]

Intake Parameter

Construction Worker

Value

CS Chemical concentration in soil (mg/kg) See Table 11
IR Soil ingestion rate (mg/day) 50
CF Conversion factor (kg/mg) 1E-06
EF = Exposure frequency (days/year) 60
ED = Exposure duration (years) 1
F1 = Fraction from contaminated source (unitless) 1
BW = Body weight (kg) 70
AT Averaging time (days)

Noncarcinogens 365

Carcinogens 25,550
Noftes:

All of the soil contacted is assumed to be site-related,

RoSKNES Comc i bsp Yaeonp 8 1 un Page
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Table 4
Chemical Intake Exposure Assumptions ~ Dermal Contact with Scil
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = J[CSx CFxSAxAF x ABSx EF x ED x FI] /{ BW x AT]

Intake Parameter Construction Worker
Value
CS8 = Chemical concentration in surface soil (mg/kg) See Table i1
CF = Conversion factor (kg/mg) 1E-06
SA = Skin Surface Area (cm’/day) 2,000
AF = Soil/skin adherence factor (mg/cm?) 0.5
ABS = Absorption factor-organics {unitless) 0.01
EF = Exposure frequency (days/year) . 60
ED = Exposure duration (years) 1
FI = Fraction from contaminated source (unitless) 1
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
Notes:

All of the soil contacted is assumed to be sife-related.

RISRONES Comn borm oy beamp 3 L we Page 5 SECOR Toternational
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Table 5
Chemical Intake Exposure Assumptions — Inhalation of Airborne Particulates
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-d1y) = [CA x IR x ET x EF x ED] /{ BW x AT]

Intake Parameter Construction Worker
Value
CA = Chemical concentration in air (mg/m”) See Table 11
IR = Inhalation rate, outdoor (mslhr) 1.35
ET = Exposure time (hr/day) 8
EF = Exposure frequency (days/year) 60
ED = Exposure duration (years) 1
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550

ol [ Vaseyp o0t un Page o SECOR Tnternational



Table 6
Air Concentrations Calculated from Soil Particulate Emissions
Grand Street and Fortmann Way Property
Alameda, California

Particulate Emissions Model (USEPA, 1991)

The particulate emission factor (PEF) relates the chemical concentration in soil with the concentration of respirable particles (PM,) in
the air due to fugitive dust emissions from surface soil. This mode! is a conservative estimate for particulate emissions from surface
soils and is taken from USEPA, 1991. This relationship is derived by Cowherd (1985) for a rapid assessment procedure applicable to
a typical hazardous waste site where the surface soil provides a relatively continuous and constant potential of emission over an
extended period of time (e.g. , years).

The particulate emissions are assumed due to wind erosion and, therefore, depend on the erodibility of the surface material. The
equation is representative of @ surface with untimited erosion potential, which is characterized by bare surfaces of finely divided
material such as sandy agricultural soil with a large number (unlimited reservoir) of erodible particles. Such surfaces erode at low
wind speeds, and particulate emission rates are relatively time independent at a given wind speed.

PEF = [(LS X V x DH x CF ;, JJA] X [CF ,, / (RF x (1-G) x (U,./U)° x F(x))]

Parameter Value Units Reference

PEF = Particulate Emission Factor 4.63E+09 m'ikg
LS = Width of contaminated arca 45 m USEPA, 1991
A% = Wind speed in mixing zone 2.25 mfs USEPA, 1991
DH = Diffusion height 2 m USEPA, 1991
A = Areaof contamination 2,025 m’ USEPA, 1991
RF = Respirable fraction 0.036 g/m>hr USEPA, 1991
G = Fraction of vegetative cover 0 [unitless] USEPA, 1991
Um = Mean annual wind speed 45. m/s USEPA, 1991
Ut = Equivalent threshold value 12.8 m/s USEPA, 1991

of wind speed at 10 m ~
F(x) = Function dependent on U_/U, 0.0497 [unitless] Cowherd, 1985
CF,,. = Conversion Factor 1 3,600 sfhr -
CF,., = Conversion Factor 2 1,000 gkg -

Air Concentration {(C,) = C/ PEF

Chemical UCLSS Soil Particulate Emission Factor  Air Concentration (Cy)
Concentration (C) (PEF) (C/PEF)
[mg/kg] [m"/kg] [mg/im’]
Benzo{a)pyrene 4.44E-035 4.63E+09 9.59E-15
Notes:

Cowherd, C., Muleski, G., Engelhart, P., and D. Gillete. 1985. Rapid Assessment of Exposure to Particulate Emissions - from Surface
Contamination. EPA Office of Health and Environmental Assecsment FP 41600885007

U8 Lnveormenta Protecoor dgeno, Fud) RD fssossmons Guodarce for Supertna Folume [ - H unan Health Lo alue on

Viawal Pt BB Lovelopmene ar Bok-roped P50 manarn Bem: fonna Coads Publicas on 9255 700 Doeppihe
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Table 7
Chemical Intake Exposure Assumptions — Dermal Contact with Groundwater
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [Cgwx SAx PCx CFxETx EFx ED x FC] /[ BWx A T

Intake Parameter Construction Worker

Value
Cgw = Chemical concentration in groundwater (mg/L) See Table 12
SA = Skin surface area (cm®) 2,000
PC Dermal permeability constant (em/hr) [1]
Benzene 2.10E-02
Fluorene [2] 3.60E-01
CF Conversion factor (L/cm’) 1E-03
ET Exposure time (hr/event) 2
EF Exposure frequency (events/year) 60
ED Exposure duration (years) 1
FC Fraction of time contacting exposure area 1
BW Body weight (kg) 70
AT Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550

ISR NS s o Do 8 ) R

Notes:

1] .5, Environmental Proteciion Agency (USEPA). 1992, Table 5-7, Dermal Exposure Assessment® Principles amd Applications, Interim Report (ffice
of Health and Ervir ! Avseys Washington, D.C. EPA/GO0/8-91/01 1B January.

{21 The dermal permeability consfant for finorene is not availoble. The value shown represents the dermat per ility et for fi

SECOR Tnternational



Table 8
Chemical Intake Exposure Assumptions — Inhalation of Indoor Air VOCs Emanatiug from Groundwater
On-Site Commercial Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [C4 x IR x ETx EF x ED] /f BW x AT}

Intake Parameter Commercial Worker
Value

Ca = Chemical concentration in air (mg/ms) See Table 12

IR = Inhalation rate (m*/hr) 0.83

ET = Exposure time (hr/day) 8

EF = Exposure frequency (days/year) 250

ED = Exposure duration (years) 25

BW = Body weight (kg) 70

AT = Averaging time (days)
Noncarcinogens 8,125
Carcinogens 25,550

ISEONT S e e OC Tt i K L 90 SR SLEOR Tateinativnd



Table 9
Chemical Intake Exposure Assumptions — Inhalation of Ambient Air VOCs Emanating from Groundwater
On-Site Construction Worker Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = fC, x IR x ET x EF x ED}] /f BW x AT}

Intake Parameter Construction Worker
Value

C, = Chemical concentration in air (mg/m") See Table 12

JR = Inhalation rate (m’/hr) 1.35

ET = Exposuretime (hr/day) 8

EF = Exposure frequency (days/year) 60

ED = Exposure duration (years) 1

BW = Body weight (kg) 70

AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
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Table 10
-Toxicity Values
Grand Street and Fortmann Way Property
Alameda, California

Chenncad Name C mrcinogenie Oral/Dermal Slope Factor Inhalation Slope Factor (SF) Oral/Dermal Reference Dose (RMD) Inhalation Reference Dose (RID)

W eight-of- (S| (mg/kg—day)" (mg/kg-day) {mglkg-day)

1,vidence (mg/kg—day)'l

Yalue Source Value Source Value Source Value Source

Hunene A L.OOE-01 | CalEPA,1995 |  L.OOE-0f CalEPA, 1995 - CI7MB03 | 0 USEPA,1995a
Reizafps e B2 1.20E+01 CalEPA, 1995 3.90E+00 CalEPA, 1995 - -
o D - - 4.00E-02 | USEPA, 19956 | _4.00E-02 |  USEPA,1995c
YT

SN U st s albd U Bore ol culeie does not exhibar foxiciy via this route or sufficient evidence is noi avatlabie to derive « toxicity value,

U i v d Ceonc oo Teon o (CalERPA) 1995 California Cancer Potency Factors: Update  Office of Environmental Health Hazard Assessment April 10
FON bt Cranconon Joence ol N PA) 1995 Risk-Based Concentration Table. USEPA Regron Il October 20

Dos oot et (e il S PA) 19950 Tutegraed Risk information System On-line data base  Qffice of Research and Development. Cincinnati, Ohio.

-

s o vt Prowccton Lo ol S 2AL 18930 Prefiminary Remediation Goals. USEPA Regron IX. Februury |

Shseds Sy s v oot provisomnal vy vahies Provisional tovicity vedues hase not received comenses pudgment by USEPA'S Reference Dose Work Groups end/or Carcinogeae Risk Acsessment Versfication Endeavor Work Grou,
i vt e ned it cafous e proy ke more conservative risk estimates.

RISk NS Lovan Values Page 11 Version: 2/14/96 Printed on: 8/14/96 at 5:29 PM



Table 11
Exposure Point Concentrations for Soil COCs
Grand Street and Fortmann Way Property
Alameda, California

Direct Soil Contact Particulate Emission Factor Airborne Soil Particulates
Chemical Name (mg/kg) (mal'kg) (mg/ms) 1]
Bensolapyrene 4.44E-05 4.63E+09 9.59E-15
Yaofos
{] lhonw sod paitieulate concentration caleulated by dividing the soil concentration with the Particulate Emission Factor (PEF) of 4.63 E + 09 m* /kg.

RISK XIS PO =Sl R 7 an . Page 12 SECOR International



Table 12
Exposure Point Concentrations for Groundwater COCs
Grand Street and Fortmann Way Property
Alameda, California

Direct Groundwater VEwesp Enclosed Air VFwamb Ambient Air
Contact Concentration Concentration

€ henueald Nawe (mg/L) (mg/m’-air)/(mg/L-H,0) (mg/m’) [1] (mg/m’-air)/(mg/L-H,0) {mg/m®) 2]
Pensene 7.51E-02 9.02E-04 6.77E-05 2.76E-05 2.07E-06
Iluoiene 9.00E-04 1.05E-05 9.44E-09 2.26E-06 2.03E-09
Nortes:

(1] Lnclosed aw concenn ation caleulated by multiplying groundwater concentration (mg/L) by appropriate ASTM volatilization factor (VF ,) [ (mg/m’ -air)/(mg/L-
Hohf

(20 tmbiont au concenti o caleulated by multiplying groundwater concentration (mg/L) by appropriate ASTM volatilization factor (VF o) [(mg/m’ -air)/(mg/L-
Hooon)

RISK SIS TPC-GW 21190 Page 13 SECOR International



Table 13
Risk Calculations
On-Site Construction Worker, Incidental Soil Ingestion
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY YALUE
; Oral
o IR CF EF ED FI BW AT-C AT-NC Cancer Non-Cancer SF RfD Cancer Iazard
Chenmeal [ ki (mg/day) {kg/mg) (dayyr) G0 (9 (ke) (day) (day) (mag/kg-day) {mg/kg-day) (mg/hg-day)* (mgMkg-day) Risk Quotient
Bonzot olmene BRI 50 LE-06 60 1 1 70 25550 365 7.45E-14 5.21E-12 1.20E+01 - 8.94E-13 -
et Total 8.94E-13 -

I\povire Point Conceniration, Soll

son! Ingestian Rete

+ o esion Facior

1 unnre Frequency

{pwere Duradion

[ rute ot angested from contaminated sotirce

Foh Weight

v ong Time, carcinegens

i racing Time, noncarcinogens

IRy o tgRx CF x EF x ED x FI/ [BW x AT-C}

BRI W tgRx CRx EF x ED x FIf 7 [BW x AT-NC]
Mope Caetor
Noporange Dose

o fest ¢ 8F
Ve Fuans "RJD

Wt fvesable

RISK NES B0k Cons Sonl-1ait Tneest 8/14/96 Page 14 ) SECOR Intcrnational
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able 14

Risk Calculations
Current On-Site Construction Worker, Dermal Contact with Soil
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Dermal
[N CF SA AF ABS EF ED FI BW AT-C AT-NC Cancer Non-Cancer SF RID Cancer Hazard

{ hemtcal g e (kp/mg) (em*/day) (mg/em2) () {dayiyr) ) () (&g) (ay) (ay) (mp/g-day) (mp/hg-day) (mgikg-day)? {mp/kg-ddny) Risk Quoticnt
BunsoeaiPuaces THIE-0S  LE-6 2,000 L] 0.01 60 1 1 70 25550 365 1.49E-14 1.04B-12 1.20E+01 - 1.79E-13 -
Nertes

‘. Fyposure Point Concenteation, Soil

¢y  anversion Faclor Total 1.79E-13 -

Y g shit Sutfeace Area

T SoliSkin Adherence Facior

[T imarption factor

I3 Fposure Freguency

' ! ypasure Duration

¥, ! ruction from Contaminated Sotrce

By ftoudy Weight

- v eraging Thme, carcinogens

TRV Lveraging Time, noncarcinogens

IR [t Nx CFxSAx AFx ABSx EF x ED} / [BW x AT-C}

THOIST rvmeconic ot ft S x CFx SAXx AF x ABS x EF x EDJ / [BW x AT-NC}

Y Sope Factor

b Reference Dose

Camocor Bk 108K x §F

Heo e i iy DOSE/ RID

“or haitable

RISk NS Bk Cons Sol-Taet Denmal 81196 Page 15 SECOR International
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Table 15

Risk Calculations
On-Site Construction Worker, Inhalation of Airborne Particulates
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Inhalation
. IR ET EF ED BW AT-C AT-NC Cancer Non-Cancer SE RID Cancer Hazard

Chemical {(my ') {m*/hr) (hrfday) (dayfyey () (kg) (day) (day) (mg/kg-day) {mg/kg-day) (mg/kg-dayy’ (mgMig-dny) Risk Quoticnt
BoroniMene 950 -]s 1.35 8 60 | 70 25,550 365 3.47E-18 243E-16 3.90E+00 - 1.35E-17 --
Notes

(- I xposure Point Concentration, Airborne Particulates Total 135E.17 -

n Inhalation Rate

L ! xposure Time

i Lxposure Frequency

th Lxposure Duration

i Rody Weight

it veraging Time, carcinogens

[EAY Iveraging Time, noncarcinogens

I RAY IRy (Cqg X IRXEFx ED] 7 [BW x AT-CJ

PN riontcanoens {Ca xIRx EF x ED] / [BW x AT-NC]

S/ Slope Factor

foed Reference Dose

Curcer fnd DOSE x SF

Hlocad Ononess {YOSE / RfD

\or Available
RISk NS Risk Cons Sal-Part lnhale 8/14/96 Page 16 SECOR International



Table 16
Risk Calculations
On-Site Construction Worker, Dermal Contact with Groundwater
Grand Street and Fortmann Way Property
Alameda, California

r I Exposure Assitmptions DOSE TOXICITY VALUE ]
Dermal
Con SA PC CF ET EF ED FC BW AT-C AT-NC Cancer Nen-Cancer SF RID Cancer Hazard
[@: T 'f' Loy 1y (em®ituy) {emihr) (Liem’) (hefday) Wapho 0B (O ke (dny) (ny} (mp/hg-day) (mgkg-day) (mpgday)’ (mg/kg-tas) Risk Quetient
Ben i TS0 2,000 2 10E-02 1E-03 2 60 1 i W 25550 365 2,12E-07 148E-05 1.00E-01 -- 2.12E-08 -
[RITRNY -0 2,000 3.60E-01 1E-03 2 60 1 1 T 25550 365 4.35E-08 3.04E-06 - 4,00E-02 -~ 7 G1E-05
Ny
f = Fxposure Point Concentrotion, Groumdwater
v = Skin Surface drea
o = Dermal Permeabiiite Canstant Total 2.12E-08 7.61E-05

PSR NS Rk Cons GO Dicnmest

= Conversion Factor
= fxposire Tine

= Expasure Frequency
= Expasure Duration

= Fracilon aof Time Contacting Exposure Area

= Body Weight
= Averaging Time, carcinogens

= Averaging Time, noncarciriogens

= fCGIFx S4 2 PCx CF x ETx EF x ED x FC}/ {81 x ATCF
= fOGI x 5d x PCx CF x ETx EF x ED x FC}/ {BIF x AT-NC}

= Slope Factor

= Reference Dose
= DOSE x §F

= DOSE/RD
Not Avatlable

S 11490

Page 17
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Table 17
Risk Caiculations
On-Site Indoor Commmetrcial Worker, Inhalation of Indoor Air VOCs Emanating from Groundwater
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Inhalation

«, IR ET EF ED BW AT-C AT-NC Cancer Non-Cancer SE RfD Cancer Hazard
C lenenl {ruz m') (m*/hr) thr/day) (daylyr), (9 (kg) {day) (day) {mgkg-day) {mg/kg-day} (mg/kg-day)" {mgfkg-day) Risk Quoticnt
BBensene 6771 -08 0.83 8 250 25 70 25550 9,125 1.57E-06 4.40E-06 1.00E-01 1.71E-03 1.57C-07  2.57E-03
fluorene G109 0.83 8 250 25 70 25550 9,125 2.19E-10 6.14E-10 -- 4.00E-02 - 1.53E-08
Nertes Total 1.57E-07 2.57E-03
[ = Exposure Point Concentration, Enclosed-Space Air
i = Inhalation Rate
iy = Exposure Time
" = Expostre Frequency
IR = Exposure Duration
s = Body Weight
i = Averaging Time, carcinogens
AN = Averaging Time, noncarcinogens
DOSE e o =fC4 xR x ETx EF x EDJ / [BW x AT-C]
DONE ttiosimc e ) = [C 4 x IR x ET x EF x ED] / [BW x AT-NC]
o = Slope Factor
wih = Reference Dose
s B = DOSE x SF
Pl e Ereteont = DOSE / RfD

Yot Available
RISk STS Riskh Comm G-y O Tnhale In, 8/14/96 Page 18 SECOR International
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' Table 18
Risk Calculations
On-Site Construction Worker, Inhalation of Ambient Air VOCs Emanating from Groundwater
Grand Street and Fortmann Way Property
Alameda, California
Exposure Assumptions DOSE TOXICITY VALUE
Inhalation
IR ET EF ED BW AT-C AT-NC Cancer Non-Cancer SF RID Cancer Hazard

¢ lrermeeal (e ') (m’Mr) (hrfday) (daylyr) 1)  (kg) (day) (day} (mg/kg-day) (mg/kg-day) (mg/kg-day)” {mg/hg-day) Risk Quaotient
Boasine 0] 00 1.35 8 60 1 70 25,550 365 7.50E-10 5.25E-08 1.00E-0% 1.71E-03 7.50E-11 3.07E-05
Flucaone O -09 1.35 8 60 1 0 25,550 365 7.37E-13 5.16E-11 - 4.00E-02 - 1.29E-09
Nares Total 7-50E-11 3.0'”3"05
C ! \posure Point Concentration, Ambient Air

IR inhalation Rate

I - Lyposure Time

7 faposure Frequency

hn i \posure Duration

ny fody Weight

- = Arvaraging Time, carcinogens

17-3¢ Avoraging Time, noncarcinogens

DON e [CyxIRx ETx EF x ED] / [BW x AT-C}

OO e caneve ) {Cyx IRx ETx EFx ED] / [BW x AT-NC]

A Slope Factor

Kl ' Reference Dose

Cancer Ry DOSE x SF

flozoni (_)m'!h'”{ '“()SE/RJJD

- Voi lvailable

RISK NES Risk Cons GW VOO Inhale Out, 8/14/96 Page 19 SECOR International




Table 19

Excess Cancer Risk Summary

Occupational Exposure

Grand Street and Fortmann Way Property

Alameda, California

EXCESS CANCER RISK

Exposure Pathway
Construction Worker | Commercial Worker
Incidental Ingestion of Soil 8.94E-13 -
Dermal Contact with Soil 1.79E-13 -
Inhalation of Airborne Particulates 1.35E-17 -
Dermal Contact with Groundwater 2.12E-08 -
Inhalation of Indoor Air VOCs Emanating from Groundwater -- 1.57E-07
Inhalation of Ambient Air VOCs Emanating from Groundwater 7.50E-11 -
TOTAL EXCESS CANCER RISK 2E-08 2E-07

RISK NS 0 OBk summas 8 00 o Page 20
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Table 20

Non-Cancer Risk Summary

Occupational Exposure

Grand Street and Fortmann Way Property

Alameda, California

Exposure Pathway

NON-CANCER RISK

Construction Worker | Commercial Worker

Incidental Ingestion of Soil
Dermal Contact with Soil
Inhalation of Airbome Particulates

Dermal Contact with Groundwater 7.61E-05 --
Inhalation of indoor Air VOCs Emanating from Groundwater - 2.57E-03
Inhalation of Ambient Air VOCs Emanating from Groundwater 3.07E-05 -
TOTAL NON-CANCER RISK 1E-04 3E-03
RISKR NTS O HESumn ary § 11 s Page 21 SECOR Tnternational




Appendix C
Table of Contents
Risk Calculations
Occupational Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California
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13 Risk Cons Soil-Part Ingest Risk Calculations, On-Site Construction Worker, Incidental Soil Ingestion 14
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15 Risk Cons Soil-Part Inhale Risk Calculations, On-Sit¢ Construction Worker, Inhalation of Airborne Particulates 16
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Summary of Potentjally Complete Exposure Pathways
Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

RECEPTOR
On-Site On-Site
Construction Commercial
Exposure Pathway/Route [1] Worker Worker
SOIL PATHWAYS
COC: Benzo(a)pyrene
Incidental Soil Ingestion X
Dernmal Contact with Soil ' X
Inhalation of Airborne Soil Particulates X
GROUNDWATER PATHWAYS
COCs: Benzene and Fluorene
Dermal Contact with Groundwater X
[nkatation of VOCs Emanating from Groundwater to Indoor Air X
Inhalation of VOCs Emanating from Groundwater to Ambient Air X

Notes:
/1] See the Conceptual Site Model for additional information regarding exposure pathways.
v Pathway is quantitatively evaluated for this receptor.

RISKRI DO AT S Patlnaass 871 100 Page 2 SECOR International
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Summary of Exposure Assumptions
Occupational Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

On-Site Commercial Worker On-Site Construction Worker

LAPOSERE PARAMELLIR Value Source Value Source
Contact Rate vssumptrons
Inhalation tate Gndoorsy (m ') 0.83 ASTM, 1995 --
Lhalation tate (autdoois) G hi) - 1.35 USEPA, 1989a[1]
Senl mecstion tae (e day ) e 50 ASTM, 1995
Sk s Laee e (o s ‘ - 2,000 USEPA, 1989 2]
Setb-to-shan adferance facton (o LH]‘) u 0.5 ASTM, 1995
Shsorprion factor-organies (umtless) .- 0.01 USEPA, 1992
General Sssumptions
Faposare e (i dav) 8 Professional Judgment 8 Professional Judgment
| spostne tnme e eroumdsater (h doan) . 2 Professional Judgment
Faposure hreguenay (dayvs yean) 250 - ASTM, 1995 60 Professional Judgment
I wposure dutation (vears) 25 ASTM, 1995 1 Professtonal Judgment
U OV LTS L 0T Gy 11g) - 1E-06
(ot ersion fLacton (oam’) - 1E-03
T ractien of e contactins cxposuie e (unitless) 1 1
Bods wereht (he) 70 ASTM, 1995 70 ASTM, 1995
eramne e {dass)

SO Tt 9.125 Professional Judgment 365 Professional Judgment

(RN RTIIRIN 25,550 USEPA, 1989 25,550 USEPA, 1989b
Nies

- Norapplicahic

foerscn Socien b festing and Vieriads (d8TM). 1995, Emergency Standard Guide for Risk-Based Corvective Action Applied at Petroleum Release Sites. ASTM Designation: E 1739-25. November.
LN Fmroamental Proweciion genay (0 SEPA). 198%a. Exposure Factors Handbook. Office of Health and Environmental Assessment. Washington, D.C, EPA/600/8-89/043. July.

U8 Davirommental Prosection Lgenoy (L SEPA), 1989b. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A}, Interim Final Office of Emergency and Remedial Response,
Uehgton 1O LP 30 189,002 Decomber.

O Davonmental Proecsion Tuenoy (USEPA), 1992, New Interin Region IV Guidance. Region IV. Atlanta, GA. February.

Vol daabation sate asies @ moderate activity level 50 pereent of the time (2.1 m” /i) and a light activigy level for the remaining 50 percent of the time (0.6 m’ /i),
SO0 SKeer s e ared assiomes exposiee to hands and face.

RISKBL DG AT S Oueapational Assumptions, 8/14/96 Page 3 SECOR International



Table 3

Chemical Intake Exposure Assumptions — Incidental Soil Ingestion

On-Site Construction Worker
Office Building Exposure Scenario

Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [CSx IR x CFx EF x ED x FIJ /{ BW x AT]

Intake Parameter Construction Worker
Value
CS Chemical concentration in soil (mg/kg) See Table 11
IR Soil ingestion rate (mg/day) 50
CF Conversion factor (kg/mg) 1E~06
EF Exposure frequency (days/year) 60
ED Exposure duration (years) 1
FI Fraction from contaminated source (unitless) I
BW Body weight (kg) 70
AT Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
Notes:

All of the soil contacted is assumed to be site-related.
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Table 4
Chemical Intake Exposure Assumptions — Dermal Contact with Soil
On-Site Construction Worker
Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day} = [CSx CFxSAx AFx ABS x EFx EDx FIj /{ BWx AT}

Intake Parameter Construction Worker
Value
CS = Chemical concentration in surface soil (mg/kg) See Table 11
CF = Conversion factor (kg/mg) 1E-06
SA = Skin Surface Area (cm®/day) 2,000
AF = Soil/skin adherence factor (mg/cm?) 0.5
ABS = Absorption factor-organics (unitless) 0.01
EF = Exposure frequency (days/year) ' 60
ED = Exposure duration (years) 1
FI = Fraction from contaminated source (unitless) i
BW = Body weight (kg) 70
AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
Noies:

All of the soil contacted is assumed to be site-related
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Table 5
Chemical Intake Exposure Assumptions — Inhalation of Airborne Particulates
On-Site Construction Worker
Cffice Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [CA x IR x ET x EF x ED] /{ BW x AT}

Intake Parameter Construction Worker
Value

CA = Chemical concentration in air (mg/m®) See Table 11

IR = Inhalation rate, outdoor {m*/hr) 1.35

ET = Exposure time (hr/day) 8

EF = Exposure frequency (days/year) 60

ED = Exposure duration (years) 1

BW = Body weight (kg) 70

AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
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Table 6
Air Concentrations Calculated from Soil Particulate Emissions
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Particulate Emissions Model (USEPA, 1991)

The particulate emission factor (PEF) relates the chemical concentration in soil with the concentration of respirable particles (PM,q) in
the air due to fugitive dust emissions from surface soil. This model is a conservative estimate for particulate emissions from surface
soils and is taken from USEPA, 1991. This relztionship is derived by Cowherd (1985) for a rapid assessment procedure applicable to a
typicai hazardous waste site where the surface soil provides a relatively continuous and constant potenuial of emission over an extended
period of time (e.g., years),

The particulate emissions are assumed due to wind erosion and, therefore, depend on the erodibility of the surface material. The
equation is representative of a surface with uniimited erosion potential, which is characterized by bare surfaces of finely divided
material such as sandy agricultural soil with a large number (unlimited reservoir) of erodible particles. Such surfaces erode at low wind
speeds, and particulate emission rates are relatively time independent at a given wind speed.

PEF = [(LSxVx DHx CF ., Al x [CF ., / (RF x (1-G) x (U /U }* x F{x))]

Parameter Value Units Reference

PEF = Particulate Emission Factor 4.63E+09 ke
LS = Width of contaminated area 45 m USEPA, 1991
A" = Wind speed m mixing zone 225 m/s USEPA, 1991
DH = Diffusion height 2 m USEPA, 1991
A = Areaof contamination 2,025 ' USEPA, 1991
RF = Respirable fraction 0.036 g/m’-hr USEPA, 1991
G = Fraction of vegetative cover 0 [unitless] USEPA, 1991
Um = Mean annual wind speed 45 ms USEPA, 1991
Ut = Equivalent threshold value 12.8 m/'s USEPA, 1991

of wind speed at 10 m
F(x) = Function dependent on Ug/U, 00497 [unitless] Cowherd, 1985
CFyne = Conversion Factor | 3,600 s/hr -
CFy.o = Conversion Factor 2 1,000 glkg -

Air Concentration {C,) = C/ PEF

Chemical UCL95 Soil Particutate Emission Factor  Air Concentration {C,)
Concentration (C) (PEF) (C/PEF)
Img/ke] [m*/ke] [mg/m’]
Benzo(a)pyrene 4. 44E-05 4 63E+09 9.59E-15
Notes:
crenete v o D ngecant Vo ond o (il e U wrad Caessment of Tarasiee o Pare L sie S nioaaps trent S fose

Coonrarring oo L0000 Tefce af oo ad ey et Y e o g ARG NN T

R N I A AT IR FAR T B N v bvsevyear e e o2 o Suncr e g L aoml § - e o Fo et on
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Table 7

On-Site Construction Worker
Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Chemical Intake Exposure Assumptions — Dermal Contact with Groundwater

Intake (mg/kg-day) = [Cgwx SAxPCxCFxETx EFx ED x FC] /f BW x AT}

Intake Parameter

Constraction Worker

Value
Cew Chemical concentration in groundwater (mg/L) See Table 12
SA Skin surface area (cmz) 2,000
PC Dermal permeability constant {cm/hr) [1]
Benzene 2.10E-02
Fluorene [2] 3.60E-01
CF Conversion factor (L/cm®) 1E-03
ET Exposure time (hr/event) 2
EF Exposure frequency (events/year) 60
ED Exposure duration (years) 1
FC Fraction of time contacting exposure area 1
BW Body weight (kg) 70
AT Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
ﬁ‘}mﬂs Emvironmental Protection dgency (USEPA). 1992. Table 5-7, Dermal Expasure As . Principles and Appii , Irterim Report. Qffice

of Health and Environmental Assessment, Waskington, D.C, EPA/600/3-91/01 18, Janiary,

[2] The dermal permeability constant for fluorene s not evarlable. The valhe shown represents the devmal permeability

for flio
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Table 8

Chemical Intake Exposure Assumptions - Inhalation of Indoor Air VOCs Emanating from Groundwater

On-Site Commercial Worker
Office Building Exposure Scenario

Grand Street and Fortmann Way Property

Alameda, California

Intake (mg/kg-day) = [C4 x IR x ET x EF x ED}] /{f BW x AT, 7

Intake Parameter

Commercial Worker

Value

Cs = Chemical concentration in air (mg/m’) See Table 12
IR = Inhalation rate (m®/hr) 0.83
ET = Exposure time (hr/day) ]
EF = Exposure frequency {days/vear) 250
ED = Exposure duration {years) 25
BW = Body weight (kg) 70
AT = Averaging time (days)

Noncarcinogens 9,125

Carcinogens 25,550

RISKBE DO NS Comm GW-VOU Tl T 8 1 us Page u

SLCOR International



Table 9
Chemical Intake Exposure Assumptions — Inhalation of Ambient Air VOCs Emanating from Groundwater
On-Site Construction Worker
Office Building Exposure Scenario
Grand Street and Fortmann Way Property
Alameda, California

Intake (mg/kg-day) = [C, x IR x ET x EF x ED] /{ BW x AT}

Intake Parameter Constraction Worker
Value

Cy = Chemical concentration in air (mg/m°) See Table 12

IR = Inhalation rate (m*/hr) 135

ET = Exposure time (hr/day) 8

EF = Exposure frequency (days/year) 60

ED = Exposure duration (years) 1

BW = Body weight (kg) 70

AT = Averaging time (days)
Noncarcinogens 365
Carcinogens 25,550
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Table 10
Toxicity Values
Grand Street and Fortmann Way Property
Office Building Scenario
Alameda, California

C homeal Name € arcinogenic Oral/Dermal Slope Factor Inhalation Slope Factor {SF) Oral/Dermal Reference Dose (RfD) Inhalation Reference Dose (RfD)
W cight-of- (SF) (mg/kg-day)™ (mg/kg-day) (mg/kg-day)
I vidence (mg/kg-day)!
— Value Source Value Souree Value Source Value Source
Bonsene A 1.00E-01 CalEPA,1995 1.00E-01 CalEPA, 1995 -
Benzolalps tone B2 1.20E+0] CalEPA, 1995 3.90E+00 CalEPA, 1995 - -
Husone D - . 4.00E-02 | USEPA,1995b | -4:00:02 USEPA, 1995¢.. -
Nty

- veve ovadae avadublo Choneal crher dees ot exhibit toxicly via this route or sufficient evidence Is not available to derive a taxicity value.

oot Lavaronmeaadd Pron i beonay (CalBP4) 1995, Califoria Cancer Potency Faciors: Update. Office of Environmeneal Health Hozard Assessment Aprit 10
N Dnvramensa! Proncimes teono N 2A). 1995a, Risk-Based Concentration Tuble  USEPA Region Il October 20

U e Uroscenon eoncy oL SEPA) 19956, Integrated Risk Information System. On-lme data base. Office of Research ond Development. Cincinnati, Ohio
O pevaoumomal Proteenon Tvenay (83 PA). 1995¢. Preliminary Remediation Goals. USEPA Region IX. February 1.

Shendod vy seprosont proviionad e values, Provisional toxicily vafes have not received consensus jiicdgment by USEPA's Reference Dose Work Groups andlor Carcinogenic Risk Assessment Verification Endeavor Work Group
Cieo v s are wcd i s angd U o prot wde thore conservaiive risk estimetes,

RISKI DG XLS Toses Values Page 11 Version: 2/14/96 Printed on: 8/14/96 at 5:33 PM



Table 11
Exposure Point Concentrations for Soil COCs
Office Building Scenario -
Grand Street and Fortmmann Way Property
Alameda, California

Direct Soil Contact Particulate Emission Factor Airborne Soil Particulates
Chemical Name (mg/kg) (malkg) (mg/m:’) 1]
Benzo(a)pyrene 4.44E-05 4.63E+09 9.59E-15

Nt

[ tnborne snd pas ticulate concentration caleulated by dividing the soil concentration with the Particulate Emission Factor (PEE) of 4.63 E + 09 m "/lcg.
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Table 12
Exposure Point Concentrations for Groundwater COCs
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Direct Groundwater VEwesp Enclosed Air VFwamb Ambient Air
Contact Concentration Concentration
Chemueal Name {mg/L) (mg/ma-air)/(m@—ﬂ,p) (mg/m’) [1] gmg/m:’-air)/(mgflrﬂzo) (mg/m’) [2]
Bensene 2.93E-01 9.02E-04 2.64E-04 2.76E-05 8.08E-06
Iuorene 9.00E-04 1.05E-05 9.44E-09 2.26E-06 2.03E-09

Notes:
F1] Enclosed i concentration caleulated by multiplying groundwater concentration (mg/L) by appropriate ASTM volatilization factor (VF ..,) [(mg/m ..
cir ) o L-00))

[2F dmbaent an conceneration caleulated by multiplying groundwater concentration (mg/L) by appropriate ASTM volatilization factor (VF ) [(mg/m -
aw g L1 O
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Table 13
Risk Calculations
On-Site Construction Worker, Incidental Soil Ingestion
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Oral
- IR CF EF ED FI BW AT-C AT-NC Cancer Non-Cancer SKE RID Cancer Hazard
¢ hemneal (my ) (mg/day) (kg/mg) (Wayly) () ) (kg)  {day) {day) (mp/kg-day) (mg/kg-day) (mp/kg-day)" (mg/kg-day) Risk Quotient
L’sLH/U(‘l)E"\ICHL I-0s 50 1E-06 60 1 1 70 25,550 365 745E-14 5.21E-12 1.20E+01 - 8.94E-13 -
Notes Total 8.94E-13 -

Fagnnnee Point Concentration,Seil

seud ix astion Rate
¢ rape 2 nlon Faclor
i ypunne Freguency
Fperure Duration
Faentsen ingested from comteminated sowree
bech 1elght
e neig Time, carcinogens
;o heeovig Time, noncarclnogens
v e ey Ry CRx EF x EDx FI} 7 (BW x AT-C]
N e fo s R % OF x EF x ED x Fi} / [BW x AT-NC}
Seywe Fosetor
i fereme Dose
. nesd oy §F
s sl R
N or foanhaife

RISKREL DG AT S Risk Cons Satl-Part Ingest, 8/14/96 Page 14 SECOR International



Table 14
Risk Calculations

Current On-Site Construction Worker, Dermal Contact with Soil

Office Building Scenario

Grand Street and Fortmann Way Property

Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Permal

[N CF SA AF ABS EF ED FI BW AT-C AT-NC Cancer Non-Cancer SF RID Cancer Hazard
¢ henneal fmyp by tkg/mg) {emtday) (mpgfem2} ) aylr) (1) () (k) (day} (dey) (mgfkg-dny) (mg/kg-day) (mgkg-dayy’ {mg/kg-day) Risk Quatient
Bunsotayien 105 LE-6 2,000 03 001 60 1 1 0 25,550 365 149E-14 1.04E-12 1.20E+01 -- 1.79E-13 .
Neres
. 1 vposure Point Concentration, Soif
i s epsion Factor Total 1.79E-13 -
g St Surface Area
I “ouf Sk Adherence Factor
i ihsorption factor
Pi I yporinre Freguency
N3 {vposure Duration
T, !+ von from Contmmmnated Source
ai Roch Weight
(e Weraging Tihme, carcinogens
TR 1reraging Time, noncarcinogens

U e

DY IS morr camocry
SN

N

Coretoer AIA

Fle ot Canieein

JOS v CFx SAx AR x ABS x EF x ED}/ [BW x AT-CJ
JOMACR x SAx AF x ABS x EF x EBJ/ [BW x AT-NC}
Nape Factor
Heference Dose
DOSE x SF
DOSURID

Nt Dailable

ISR I TS sk Cons Senl P Pher! 8/14/96
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Risk Calculations
On-Site Construction Worker, Inhalation of Airborne Particulates
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

TOXICITY VALUE
Inhalation

Exposure Assumptions DOSE

Hazard
Quotient

Cancer
Risk

RiD
(mg/kg-day)

Non-Cancer SF
(mg/hg-day} (mg/kg-duy)"

Caneer
(mgfkg-day)

AT-NC
(day)

ED BW AT-C
(day)

{, 1R ET EX
(e} (hr/day) (dny/yr) ¥y} (kg)

( heomcal (o m')

PRV 1.35 8 60 1 70 25,550 365 3.47E-18 2.43E-16 3.90E+00 -- 1.35E-17 --

BunzolaPyiene

Naotes

¢y = Laposure Point Concentration, dirborne Particulates
R - Inhalation Rate

fi ! \posure Time

/f ! posure Frequency

i ! posure Duration

i Body Weight

1i- heraging Time, carcinogens

Y - tveraging Time, noncarcinogens

Total 1.35E-17 -

FICINT toctnic e
PUMNT inewroe s
iy

NN

Canices Rish

femcnd Ounie e

{CaxIRx EFx ED]/ [BW x AT-C]
/(4 xIRx EFx ED}] / [BW x AT-NC]
Slope Factor
R ference Dose

- DOSE x SF
1OSE / RID

Not Available

Page 16 SECOR International
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Risk Caleulations
On-Site Construction Worker, Dermal Contact with Groundwater
Office Building Secenario
Grand Street and Fortmann Way Property
Alameda, California

Exposure Asswnptions

DOSE

TOXICITY VALUE

1 T

Chenncal g )

SA PC CF ET EF
(em/hr) {Lic m'} (he/day)

ED FC

(em'iday) I )

BW
ko)

AT-C

(day)

AT-NC
(day)

Non-Cancer
(mp/kg-iny)

Cancer
(mp/kg-day)

Dermal

SF RID
(mg/kg-tay) " {(mefig-dag)

Cancer Hazard

Risk

Quoticnt

HURT IR
BRI

Bensane

1l e

2.10E-32
3 60E-01

[E-03 2 60 1 1
1E-03 2 50 1 L

2,000
2,000

70
w0

25,550
25,550

365
363

8.26E-07
4.35E-08

5.78E-05
3.04E-06

1.00E-01 -
- 4.00E-02

8.26E-08 -
- 7.61E-05

AR

Izl
I
e

il

[T
e

PO e
o

e

T e

i e

FISERBEDG AT S Bk Cons GW Dol

BT u6

= Exposure Polnt Conceriration, Groundwater

= Skin Surface Area

= Derinal Permeabilily Constont

= Conversion Factor

= Exposure Time

= Exposuire Frequency

= Exposure Duration

= fraction of e Contacting Exposure drea

= Body Weight

= dveraging Time, corclnogens

= Averaging Time, noncarcinogens

= fCGI x 84 x PCx CF x ETx EF x ED x IFC} / {81 x AT-CJ
= [CGIVx $4x PCx CF x £7 = EF x ED a1 PO fBIF ¢ AT-NE)
» Slope Favior

= fieference Dose

= DOSE x 5I

= DOSE/ Rjb
Not  lvallable

Page 17
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8.26E-08 7.61E-05
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Table 17

Risk Calculations
On-Site Indoor Commercial Worker, Inhalation of Indoor Air VOCs Emanating from Groundwater
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Inhatation

C, IR ET EF ED BW AT-C AT-NC Cancer Non-Cancer SF RiD Cancer Hazard
¢ henncal (g m’) (m*fhr) (hriday) (day/yr) o) (kg (day) (day) {mgfig-dny) {mgfkg-day) tmglg-dayy' {mp/kg-day) Risk Quotient
Bensene TOt -4 0.83 8 250 25 70 25,550 9,125 6.13E-06 1.72E-05 1.00E-01 1.71E-03 6.13E-07 1.00E-02
1 luorens 09 0.83 8 250 25 70 25550 9,125 2.19E-10 6.14E-10 - 4.00E-02 - 1.53E-08
hotes Total 6.13E-07 1.00E-02
C Exposure Point Concentration, Enclosed-Space Air
i Inhalation Rate
i Exposure Time
i Exposure Frequency
ih Exposure Duration
il Body Weight
b1-c Averaging Time, carcinogens
P - dveraging Time, noncarcinogens
PONE 1 o) [CaxIRxETx EF x ED]/ [BW x AT-C]
POS ion canevt - fCyxIRx ETx EF x ED] / [BW x AT-NC]
o Slope Factor
gy Reference Dose
Caneer Rk - DOSE x SF
Hhoaard Queriont - DOSE /RfD

Vot Available
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Risk Caleulations

On-Site Construction Worker, Inhalation of Ambient Air VOCs Emanating from Groundwater
Office Building Scenario
Grand Street and Fortmann Way Property
Alameda, California

Exposure Assumptions DOSE TOXICITY VALUE
Inhalation
IR ET EF ED BW AT-C AT-NC Cancer Non-Cancer SF RiD Cancer Hazard

( hemneal e 'y (n’/hr) irfday) ayfyry (1) (kg) (day) (day) (mg/hg-day) (mgkg-ay) (mghg-day)” {mg/kg-day} Risk Quotient
Benszany HETEIRETY 1.35 8 60 1 70 25,550 3635 2.93E-09 2.05E-07 1.00E-01 1.71E-03 2.93E-10 1.20E-04
Flusneie D] -py 1,35 8 60 1 70 25,550 365 7.37E-13 5.16E-11 - 4.00E-02 - 1.29E-09
Yores Total 2.93E-10 1.20E-04
t I \posure Point Concentration, Ambient Air
iR - Iniitlation Rate
I ! vrosure Time
H v posure Freguency
b ! \posure Duration
£t Hody Weight
ot lveraging Time, carcinogens
AR 1o aging Time, Roncarcinogens
FUANT ey [ xIRx ETx EFx ED] / [BW x AT-C]
DUONE v s eine oo (O X IRXETx EF x ED}/ [BW x AT-NC]
S Sfope Factor
kit Rejerence Dose
Cattoor Rk POSE x SF
Moo Chivornee ¢ PHOSE 7 RFD

Vo hailable

RISKET T30 NS sk £ ons G -V OC Inhale Out, 8/14/96 Page 19 SECOR International



Table 19

Excess Cancer Risk Summary

Office Building Scenario

Grand Street and Fortmann Way Property

Alameda, California

EXCESS CANCER RISK

Exposure Pathway

Construction Worker

Commercial Worker

Incidental Ingestion of Soil 8.94E-13 --

Dermal Contact with Soil 1.79E-13 -

Inhalation of Airborne Particulates 1.358-17 —

Dermal Contact with Groundwater 8.26E-08 -

Inhalation of Indoor Air VOCs Emanating from Groundwater -- 6.13E-07
Inhalation of Ambient Air VOCs Emanating from Groundwater 2.93E-10 -

TOTAL EXCESS CANCER RISK 8E-08 6E-07
RISe BTG N S O Rk Simmany 8 1406 Pugs 20 SECOR International



Table 20

Non-Cancer Risk Summary

Office Building Scenario

Grand Street and Fortmann Way Property

Alameda, California

Exposure Pathway

NON-CANCER RISK

Construction Worker | Commercial Worker

Incidental Ingestion of Soil
Demmal Contact with Soil
Inhalation of Airborne Particulates

Dermal Contact with Groundwater 7.61E-05 -

Inhalation of Indoor Air VOCs Emanating from Groundwater - 1.00E-02

Inhalation of Ambient Air VOCs Emanating from Groundwater 1.20E-04 --
TOTAL NON-CANCER RISK 2E-04 1E-02

RISKRBLDOG NIy Oce HESunimany 8 14 96 Page 21
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