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EXECUTIVE SUMMARY
: ’ / v \

M
!

This report presents the results of a human health risk assessment for petroleum
hydrocarbons in soil and groundwater in the vicinity of E-Z Serve Petroleum - Ma.tketmg
Company of California’s (E-Z Serve) Former Station #100877 located at 525 West A Street
Hayward, California (Site). This risk-assessment was conducted at the request of the Regronal
Water Quality Control Board-San Francisco Bay Region (RWQCB) in their Legal Request of
Submittal of a Technical Report dated May 26, 1994 .in accordance with Risk Assessment
Gutdelmes Jor Superfund, Volume I, Human Health Evaluatton Manual (Part A), (EPA 1989)

Samples collected from- soil. and groundwater from on-.and’ off-site locacrons were
analyzed for total petroleum hydrocarbons as gasoline and benzene, toluene, ethylbenze e, and
xylenes. All of these compounds have been identified as chemrcals of potenttal concern for this
Site. . ’ o

- |
4 o

Three exposure scenarios were evaluated in this risk assessment: current. exposure,
future exposure and hypothetical groundwater use. ' Hypothetical groundwater use, which
evaluates residential use of groundwater, is recommended by the State of California to evaluate
a worst-case scenario. The following exposure- pathways were identified for res1dents in the
vicinity of the Site. Exposure pathways are ways in which people can come 1pto contact w1th

the chemicals of potentlal concern; ? o
Current Exposure g -
L Inhalation of vapors which have. volatlhzed from groundwater and
migrated through the soil and entered a house through a crack in the

foundation N N

Future Exposure (additional) '

e  Ingestion of soil o . L

® Dermal contact with soil - : '

. Inhalation of soil - : R ;o
Hypothettcal Groundwater Use N

° Ingestion of groundwater .. -7

. Dermal contact with groundwater S

® Inhalation of groundwater-while bathing . IR

L] Ingestion of homegrown produce 1rr1gated w1th groundwater

The risk assessment indicates that current and future use of the site, by chlldren and adults
does not represent a concern for adverse health effects. The current risk of 1x10° for aduits,
associated with inhalation of vapors from groundwater migrating through the’ soil and into a
house, is within USEPA’s acceptable risk range. The future risk of 4x1@° for adu1t$, whrch
includes direct contact with soil, is withint EPA’s aceeptable risk range,- However, there is an,
unacceptable risk associated ‘with the residential use of groundwater The probability of an
increase in the individual cancer risk for these pathways is 1 x 102 for adults. These :psks are
well above the range of acceptable nsk established for the Superfund program by the EPA

O420MRE\REPORTS\LSSAEX ECSUM. WPS L2 ‘
QMS-P5410 R . ,



CHAPTER 1. '
INTRODUCTION |

) o

This report presents the results of a human health risk ‘assessment for pe oleum
hydrocarbons in soil and groundwater in the vicinity: of E-Z Serve Petroleum Ma.tketmg
Company of California’s (B-Z Serve) Former Station #100877 located at 525 West A ‘Street, -
Hayward, California (Site). This risk assessment was conducted at the request “of the Reglonal
Water Quality Control Board-San Francisco Bay Region (RWQCB) in their Legal Req est of
Submittal of a Technical Report dated May 26, 1994, in accordance with Risk Assessment-
Guidelines for Superfund, Volume I, Human Health Evaluation Manual (Part AJ, (EPA 1989)
Data used in this risk assessment are taken from Assoc1ated Soils Analysis’s Site Assessment
Study for Petroleum Constituents in Soil and Groundwater (ASA, -1993), Associated Soils
Analysis’s Site Assessment Study for Petroleum Constituents:Present in the Soil and Groundwater
(ASA, 1992), Brown and Caldwell’s Step 5, Phase 1I Sit¢ Investigation Report (Brown and
Caldwell, 1995), and Brown and Caldwell’s First Quarter 1995, Groundgvater Momtormg Repon‘
(Brown and Caldwell, 1995a) ‘ C o | ‘

" ~

" Human health risk assessment is a process that estimates whether chemlca.ls in the
environment represent a concern for the health of people who might come "in contact w1th\ them.
This process is based on conservative assumptions about the quantity of chemicals that seople
come into contact with during their daily activities'and the potential for adverse health effects. .,
Consequently, the risk assessment is designed to overestimate the potential for adverse uhealth
effects so that the results are protectlve of human health The actual health nsks w111 in all
likelihood, be much lower. P

\

1

[ .
The Site was operated as a service station from 1966 untll 1990 with ‘one 10,0600 gallon

diesel and three 10,000-gatlon gasoline underground storage tanks (USTs). A discrepancy in

the inventory reconciliation and tank tightness ‘tests in November 1986 resulted in the”

investigation of soil and groundwater beneath the Site: and eventual removal of alI ﬁuehng

equlpment Neither the volume of product. Tost nor the diration of the leak are knowri. The Site

is currently not in use. The only structures on the Slte are the canopy over.the former dispenser .

islands and some lights. The Site is surrounded by a chain 11nk fence w1th a locked gate

This risk assessment is presented i in elght chaptersw I S ]
i i . ' !
~

Chapter 1 Introductlon ~-- This chapter presents a summary of how the work was
performed. \ ,

Chapter 2 Site Characterlzatlon -- Thls chapter presents a brief descnption of the site -

and an overview of investigations ‘and studies at the Site, land use, geology and -
hydrogeology for the area around the Site. "
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Chapter 3 Data Evaluation - This chapter reviews the analytical data and identifies the
chemicals of potential concern. The résults of the analyses of chemical concentrations|
in groundwater are then used in Chapters 4, 5, and 6 to estimate piitential healtH risks.

( :

Chapter 4 Exposure ‘Assessment -- This chapter evaluates the ways that people could -
be exposed to chemicals in the groundwater and soil and identifies the people who could N !
be exposed now or in the future. This chapter also includes a conservative estimation
of the concentration of the chemical to which people could be exposed (egq)osure\
concentration) and the quanuty taken into thelr bodies each day (chromc daﬂy 1ntake)

Chapter 5 Toxicity Assessment - This chapter cllscusses the basxs and sources for the
toxicity factors used in this risk assessment ’ SN

I R -
Chapter 6 Risk Characterization -- This chapterzshows how the exposure and tox1c1ty
information are combined to evaluate the potential:for adverse health effects; The
potential health risks associated with each chem1ca1 are estimated for both carcmogemc
and noncarcinogenic health effects. . .

[ -

I

-

Chapter 7 Uncertainty Analysis -- This chapter (,ilscusses the: va.nous sources of ‘
uncertainty in the risk assessment and the conservative assumptlons that were used ARER

Chapter 8 References -- This chapter presents all references used in th}S risk W,
assessment. :

. '
E Y

N
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SITE CHARACTERIZATION A

-
N

This chapter presents pertinent background mformatlon mcludm g the Site descnptlon Site
history, geology and hydrogeolgy. \ \. ! ; .
/ E | 8 \1\ ~

Site Description o : L

The Site is located on the northwest corner of West Q Street and Garden Avenue m the
City of Hayward, County of Alameda, State of California’s Township 3 South Range i West,
Mount Diablo Base and Meridian (Figure 2—1) Thé Assessor’s Parcel Number for the Site is
432-0016-026-03. The Site is currently not in use. 'The only structures on the Site are the:

canopy over the former dispenser islands and some lights, The Site is'surrounded by a cham o

link fence with a locked gate. " I i N

1
-

Site History - L r NS

The Site was operated as a service station from 1966 until 1990 with one 10 000 gallon
diesel and three 10,000-gallon gasoline underground storage tanks (USTs). A drscrep%;ncy in-
the inventory reconciliation and tank tightness tests in November 1986 resulted iin the
investigation of soil and groundwater beneath the Site and eventual- removal of all ! fueling .
equipment, Neither the volume of product lost nor the duratlon of the leak are known

l

Converse conducted an initial Phase II Site assessment for E—Z Serve in December of

1986. Three soil borings were drilled on Site and converted into groundwater momtormg wells,

Analytical laboratory results of samples collected during that initial 1nvest1gat10n mdlcated that .

soil and groundwater had been impacted by petroleum hydrocarbon const1tuents Cdnverse
implemented Step 2 of the Phase II Site assessment in June of 1987 Step 2 ‘included the
installation of three additional ori-Site groundwater momtonng wells. - Results of the! Step 2
investigation indicated that petroleum hydrocarbons had 1mpacted the soil and groundwater

beneath the Site to the property boundary. . o t o

< A

The USTs, dispenser islands, and assoc1ated piping were excavated and removed from -

the property on June 15, 1990. During this phase of work Wells MW- 3, MW-5, and \MW 6
were destroyed and WelIs MW-1, MW-2, and MW-4 ‘were damaged ,
During October 1991, ASA abandoned two of the three remammg on—sﬂe wells| ((Wells
MW-2 and MW-4), reconstructed the wellhead of Well MW-1 and rede51gnated the well as Well
MW-1a, and installed four additional on-Site wells as Step 3 of the Phase IT Site 1nvest1gat1on
ASA prepared a Site Assessment Report dated March 2, 1992, whrch summanzed that

!
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investigation. That report concluded that the lateral extent of the petroleum hydrocarbon
affected groundwater rema.med undefined. L > o ft

ASA performed Step 4 of the Phase II Site investigation between June 21 and J une 24,
1993. ASA installed Wells MW-7 through MW-10, north, east, west, and south of the Site
boundaries. The Site investigation activities and results were descnbed in ASA’s July 10 1993,
Site Assessment Study of Petroleum Hydrocarbon Constituents In Soil and Groundwater at E-Z
Serve Location #100877, 525 West "A" Street, Hayward, California. ASA concluded 1 in that
report that the lateral extent of the petroleum hydrocarbon affected groundwater still remamed
undefined. , . T .
I

Brown and Caldwell was retamed by E-Z Serve dunng June 1994 to continue delrneatmg
the lateral extent of hydrocarbon plume (Step 5, Phase TI) and to move the Site into Rhase III
(remediation) as quickly as possible. Dunng the February 1995 1nvest1gatton - four, off-site
groundwater monitoring wells were 1nsta11ed to further delineate the lateral extent of the
impacted groundwater. Also at that time, an off-site underground ut111ty investlgatlon and a local

well survey were conducted. v

Geology and Hydrogeology ) : W A ‘

The Site lies within the San Leandro cone,’ ‘a low gradient alluvial fan which oﬂngmates
at the mouth of Castro Valley and spreads westward onto the Bay Plain. This cone consists of
alluvial sediments which overlie marine clay, temgenous ;agdand,sdt-o ut%fd provenances
The sediments directly under the site consist pnmarlly of#silty- and clayey-sands with occas1ona1
sandy-silt or sandy-clay layers. Groundwater is generally encountered between 13 and\17f feet
below ground surface. N .

. Y

The' shallowest regional aqurfer in the area is a permeable water-beanng alluV1al sand
named the Newark Aquifer. This aguifer is a 'series of laterally discontinuous saturated lenses
of coarse to fine sediments 10,to 100 feet thick at'depths less than 200 feet. - The ‘regronal
hydraulic gradient is westward, from the mouth of Castro Valley towards the San Franc1sco Bay.
Groundwater directly under the site flows towards the west. under ‘an average hydrauhc grad1ent
of 0.005 feet per foot. The nearest point of release for the shallow aquifer to the surface water .
in the westerly direction (direction of groundWater gradient) is San Francisco. Bay about 3 miles
from the Site. Figure 2-3 illustrates the groundwater ﬂow d1rect10n ih the vicinity of the site
and Table 3-1 presents groundwater elevatron data. ' ,

A list of private, industrial, and agncultural wells for this area was not avallable from
either the County or the State. Therefore, Brown and Caldwell reviewed the*Alameda County *

., ’ /
5 -

Department of Environmental Health’s local oversight program. list and the, State of Cahforma ‘

Department of Toxic Substance Control hazardous waste sites list to 1dent1fy wells near the Site. -

‘l /
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Review of the lists identified 3 facilities with momtonng wells w1th]n Ys-mile of the ISlte A
review did not identify water supply wells within Y%2-mile of the Site. 'The locations of the
properties, relative to the Site, are 111ustrated on, Flgure 2-2 L \ ;

N A

Extent and Nature of Contamination <‘;‘ o B g |

Analytical results of soil samples collected from on-site bonngs indicate that the soil
within the vadose zone beneath the site contains between 0.1 and 28 mllhgrams per kilogram
(mg/kg) of total petroleum hydrocarbon as gasoline (TPHg) and between 0. 001 and 2. 7 mg/kg

benzene. Lab analyses of off-site soil samples indicates that TPHg and benzene exist wrthm the - |
. capillary fringe and beneath the static groundwater Ievel i

t A\ { Cy
TPHg constituents have reached the groundwater via 1nﬁltrat10n and peroolatlon
Analytical results have identified TPHg and benzene constituents in the groundwater samples
collected from on-site and off-site groundwater monitoring wells. On-site concentranons have
been identified as ranging from 290 to 2,100 micrograms per liter (ug/L) TPHg and 56 to 3, /0
pg/L benzene from May 1994 through March 1995. Off-site, in' the. downgradient direction
(west), TPHg and benzene in Wells MW-9 and MW 11 range in concentration from(% 000 to

18,000 pg/L TPHg and 140 to 5,900 ug/L benzene. Off-site, tothe north, TPHg and benzene 7.7

in Wells MW-7, MW-12 and MW-14 range in concentration from <50 to, 12, 000 pg/L. TPHg * |

and <0.5 to 630 ug/L benzene. Off-site, to the south, TPHg and benzene in Wells -10 and .

MW-13 range in concentration from <50 to 2, 800 pne/L TPHg and <q. 5 to 52 ,ug/L benzene
6a9 \‘6 fU) %‘k o v

I'd

TPHg and benzene appear to have mrgrated at least 150 feet to'the nortp and s uth and

approximately 600 feet to the west (Figure 2-3). Concentrations identified i in the momtormg

wells seem to attenuate as you move away from the site., Figure 2-3 presents analytr‘cal data
from the last round of quarterly sampling, March 15, 1995. - -

AN S

Data collected during the. in-situ groundwater i\nvestigation conducted by Brdwn and -

Caldwell in February 1995, identified non-detectable concentrations of TPHg and benzene in the

groundwater in the vicinity of Well MW-11. Howéver, quarterly samplmg ‘data mdlcates‘
relatively high concentrations of TPHg and benzene in the groundwater samples collected from -

this well. The reason for the discrepancy in this data is unknown at this time and therefore ‘the
data collected from Well MW-11 is being mcluded m this ‘risk assessment N g -
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Land Use ‘ ) . ) o

Within 1 mile of the Site, the land adjacent to the Site and downgradient from the Site

is primarily residential and with some small business. The land upgradient is prlmanly small-

businesses with some residential properties. - ‘
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Figure 2-3 Groundwater Surface Elevation Contour and Petroteum Hydrocarbon Constituent Distribution Map, March 14, 1995
Former E-Z Serve Station #100877 4901 525 West A Street, Hayward, California



e my S Oy NE oy En iy aE s B gy by ay A S e EE aEam

CHAPTER 3

DATA EVALUATION

The objective of the data evaluation is to identify chemicals of potential concern found
in the groundwater and soil. Chemicals of potential concern are chemicals. ideritified as
representative of Site-related releases. This chapter presents ‘the methodology and results of the
process used to select chemicals ‘of potential concern. Chemicals of potent1a1 concern are-then
further evaluated in the risk assessment to determme if thelr presence could result ‘in adverse
health effects to people. | \ _— ~

\\\ -

The analytical results of environmental samples collected at’ and mear the S1teI were

compiled and evaluated. The samples include groundwater from monitoring wells and soil from
the installation of the momtonng wells. Groundwater data from samples collected by Associated.
Soils Analysis (ASA) in May and July of 1994, and by Brown and- Caldwell in Septembdr and

Y

December 1994, and March. 1995, (Table 3-1) were selected as mostrepresentatlve of. current "

groundwater conditions. Soil data used in this risk assessment 1nclude soil samples collected
during the installation of the fourteen monitoring wells. Samples were collected by ASA in”
January 1992, and June 1993, and by Brown and Caldwell in Febl'uary 1995 (Table 3-2),

Data for blanks and quantitation limits were evaluated in, accordance with data rev1ew‘

procedures for risk assessment data (EPA, 1989). This review identifies any data that are
suspect because the chemicals may have been inadvertently mtroduccd during sample collectmn
or other issues with analyses

e

Data Usability SR

In the first part of a data evaluation, the analyucal data are compiled and data of usable
quality are selected. The usable data are selected based on three criteria: compansonl with
blank samples, evaluation of samples quant1tat1on limifs, and analysi§ of duphcate samplesq The
data are then used to select chemicals of potential concefn ‘ " :

Comparison with Blanks. Blank samples prov1de a measure of contamination that has
been inadvertently introduced into.a sample set either in the field while the samples were being -

collected, during transportation to the laboratory, or in the laboratory during sample preparation S

or analysis. To prevent the inclusion of non-Site related contaminants in the risk assesstnent
the concentrations of chemicals detected in blanks are compared with concentratlons ‘of the same
chemicals detected in Site samples. For this risk assessment, blank samples were collected
during the September and December 1994 ‘and March 1995 rounds of groundwater/momtonng
(Table 3-1). : SN

/
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Because no chemicals -were 1dent1ﬁed in ‘the blank sarnples no chemlcals coulld be’
eliminated on this basis. ‘ ,- s ) S

I

/
I

BN

Sample Quantitatien Limits (SQLs). . Due to one or more’ salﬁple-speciﬁc ’condiitions A

SQLs for a particular chemical in some samples may be unusually high, sometimes exceedmg
the positive results reported,for the same chemical in other sampies from the data set. If the
SQLs cannot be reduced by re-analyzing the sample, the samples are excluded from the risk
assessment if the SQL is greater than the max1mum detected concentrat:lon for a partlculai- data -
set (EPA, 1989). : : J : v

No samples were eliminated on this basis. _ NN A L

/ A !
\ .

Analyses of Duplicates. Duplicate samples were collected . durin‘g"érc;und}vvater
monitoring to provide information on sampling techniques and" for comparison with samples
taken at the same location. If the values of the samples and its duphcate are not s1m11ar; then
there may have been quality problems during samphng o f o ‘

\
s

No discrepancies were found, therefore no samples were el1m1nated on th1s bas1s \
3 < /I ‘

Selection of Chemicals of Potential Concern

~
-~

-

All chemicals 1dent1ﬁed in at least one sample wete included as chemlcals of potentlal
concern for evaluation in this risk assessment. The ﬁve chemlcals of potential concem in
groundwater and soil are: o S b

Benzene : SN LS -
Toluene - T -
Ethylbenzene | o S J. RN
Xylenes ) ‘ o . S
Total Petroleum Hydrocarbons ds gasoline T

S

Y
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Table 3-1 Summary of Groundwater Elevation Data and Analytical Laboratory Results for
Groundwater Samples Collected at Former E-Z Serve Station # 100877 Between 1994 and 1995
525 West A Street, Hayward, California

Well Depth Product |Groundwater EPA Methods 8015 and 8020
Date Elevation | to Water | Thickness | Elevation Concentration (ug/L)
Well I.D. | Sampled (feet)! (feet)? (feet) (feet)? TPHg? Benzene | Toluene |Ethylbenzene| Xylenes
MW-1 2-May-94 96.73 17.26 79.47 7,200 2,100 29 490 520
MW-1 1-Jul-94 17.60 79.13 13,000 3,700 150§ 550 12,000
MW-1 20-Sep-94 20.59 76.14 10,000 3,100 75 440l - 870
MW-1 5-Dec-94 17.83 - 78.90 8,700 3,700 87 520 950
MW-1 10-Mar-95 14.67 82.06 \ :
MW-1 15-Mar95] 14.43 $2.30 290 56 o2 12 47
MW-1A 2-May-94 97.59 18.35 0.09 79.33 . Well Not Sampled
MW-1A 1-Jul-94 .. 18.45 , 79.14 12,000| 1,100| <1 920] 1,100
MW-1A 20-Sep-94 21.72 022 = 76.09 : Well Nof Sampled :
MW-1A 5-Dec94| - 18.87] - 0.07| 78.79] Well Not Sampled
MW-1A ‘10-Mar-95( 15.83 / ~81.76|. ' Well Not Sampled
MW-1A 14-Mar-95| 1555 0.05| _ 82.09 Well Not Sampled }
: : - i S ’ . o i : o i - ) ) -
o MW=2 2-May-94]  98.06| - 19.84 : 78.22 ~T18,0000 - 3,800 260 1,100 “3,500
- MW-2 - 1-Jul-94| : 19.18 \ 78.88 ., 18,000 , 3,700 ©osw0| . 870 2,600
- MW-2 20-Sep-94| . 22.17 ) 75.89] = 19,000 4,500 300 - 1,200 4,000
7 MW-2 6-Dec-94| - 1937 . . 7869 . 22,000 4,700 . 340 1,400]- 4,500
MW-2: - 10-Mar-95| «+ - ©o1633] . | 8LT3 \ - Well Not Sampled . SR
~MW=2 © [~15-Mar-95| - | 16.89 . 8L17f 29,000} 5600} . _3s0f .0 - 1,900} - 8,300 T
O, Mws3 | -2-May-94 97.66[, 1830 - . 79.36| . 42000 © 680 as| ~ 3l0] 540 o
SRR MW-3. 1-Jul-94 ’ . 18.63 [ 7e.03f 4600 600 63 - 240 - 470
7 . MWS3 20-Sep94[ 2164 L7602 T 8200 - 2,200] 130] . 670 _ 930
S MWL 6-Dec-94|~ | 19.15] b TSI - 4,000 “eq0f - -3 . 200 - 4%0
S © MW-3 | 10-Mar9s|. © - T - .15.86 ‘ " 81.80 " Well Not Sampled S
S0 LT MW3 | 15-Mar-95 " 16.61 © . 8105 4,300f - 980 471 — 370 780-
- W ST — ~ ~ S -

. ) - = - - \ _ > o . Ve g ' N s B
. N o ~ oo ’ P . , - ~ T o T - -~ i . i ’ T ! 7
Y E\EZSERVE\00877RISKGWDATA XLS ) e T e S
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Table 3-1 Summary of Groundwater Elevation Data and Analytical Laboratory Results for
Groundwater Samples Collected at Former E-Z Serve Station # 100877 Between 1994 and 1995
525 West A Street, Hayward, California

Well Depth Product [Groundwater EPA Methods 8015 and 8020
Date Elevation to Water | Thickness | Elevation Concentration (ug/L)

Well 1.D. Sampled {feet)! (feet)? (feet) (feet)! TPHg? Benzene Toluene |Ethylbenzene; Xylenes
MW-4 2-May-94 97.10 17.81 79.29 10,000 2,200 440 470 1,200
MW-4 1-Tul-94 18.13 78.97 8,200 2,000 370 350 930
MW-4 20-Sep-94 21.13 75.97 7,200 2,000{. 360 380 1,000
MW-4 6-Dec-94 18.36 78.74 9,000 2,300 400 440 1,100
MW-4 10-Mar-95 15.25 81.85 ' Well Not Sampled
MW-4 15-Mar-95 14.89 . 82.21 15,000 4,400 600 770 2,660
MW.-5 2-May-94 96.73 17.50 79.23 8,000 1,300 29 440 770
MW-5 1-Jul-94 17.79 78.94 10,000 1,700 97 600 1,400
MW-5 . |- 20-Sep-94 20.77 75.96 8,400 1,600 ~ 54 650 1,400
MW-5 20-Sep-94 9,300 1,700 56 670 1,600
MW-5 5-Dec-94 18.02 78.71 10,000 1,800| <50 620 1,400

MW-5 10-Mar-95 14.93 gl.80 © Well Not Sampled ‘ )
MW-5_ 15-Mar-95 - 14.70 82.03 5,300 1,100 .1 180 320-
MW-6 2-May-94 , 97.09 17.74 . 79.35| 5,300 930| - 54 610 - 240 . -
MW-6 1-Tul-94 - 18.09 = 79.00 10,000 1,500} . 160 - 850| 690
MW-6 ~20-Sep-94 21.05 176.04 11,0000 2,000 140 -1,200 760

. MW-§ 6-Dec-94 "18.33 78.76 8,600 1,300{ 87 980} < 610
MW-6 10-Mar-95 15.35 ) 81.74|- <~ Well Not Sampled -~ - .

¢, MW-6 15-Mar-95 14.91 82.18 9,800 ~L,600] . © 110) - 1,000 1,000

MW7 2-May-94 97.44( ° ..18.11 79.33 5,700 " 630} - 13 660 - 400
MW7 - 1-Jul-94| ' - 18.72]. 78.72 3,100{ - 180 - 99] 160| 520
MW-7 20-Sep94 21.41 . 76.03} 6,100 540 6 750 730

. MW7 | 5-Déc-94¢ . 18.66 - 7878 0 7 3,700 - 7280 <10 ' 430 350°

MW7 7] 5-Dec94 ; N <A 730000 310 <10 540 540

- MW-7 10-Mar-95 ' 1572 8172 - Well Not Sampled ' ‘ Lo

- MW7 | 14-Mar95 _ 15231 © ¢ 8221l 1,90 2901 4 28l 296 -
MW-7 14-Mar-95 L 1,000|” 330 sl 7 30 339

E:\EZSER}(_;E\IOOSZ@RISK\GWI/)ATA.XIS
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Table 3-1 Summary of Groundwater Elevation Data and Analytical Laboratory Results for
Groundwater Samples Collected at Former E-Z Serve Station # 100877 Between 1994 and 1995

525 West A Street, Hayward, California

s

4/20/95

N

-

v

S
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Well Depth Product |Groundwater| EPA Methods 8015 and 8020
Date - | Elevation to Water Thickness | Elevation Concentration (¢g/L)

Well 1.D. | Sampled (feet)! (feet)? (feet) (feet)! TPHg? Benzene | Toluene |Ethylbenzene| Xylenes
MW-8 2-May-94 97.61 18.11 79.50 <100 <1 3 <1 7
MW-§ 1-Jul-94 18.43 79.18 300 18 48 19 37
MW-8 20-Sep-94 21.43 76.18 <100 <1 <1 <1 <1
MW-8 5-Dec-94 18.72 78.89 <50 <0.5 <0.5 <0.5 <0.5
MW-8 10-Mar-95 18.69 78.92
MW-8 14-Mar-95 14.83 82.78 <0.5 1
MW-9 2-May-94 95.41 16.24 79.17 1,300 4,700
MW-9 1-Jul-94 - 16.59 78.82 450 1,300
MW.-9 20-Sep-94 - 19.61 75.80 400] - 1,200
MW-9 5-Dec-94 16.85 18.56 530 1,600

"MW-9 10-Mar-95 NR ' .
MW-9 14-Mar-95 14.18 81.23 1,200 3,680 °
~ . MW-10 - | . 2-May-94| 97.11 17.83 i 79.28| - 85 - 62 .
MW-10 “1-Jul-94 ' 18.17 78.94 120 L 210
"MW-10 20-Sep-94 i 21.15 75.96| 270 560
MW-10 5-Dec-94| 18.43 78:68 260} - 430
MW-10 "~ 10-Mar95| . - 15.37 -7 8174| ) .
~ MW-10 14-Mar-95 ) 15.93 81.18] 200 239 .
- MW-11 10-Feb-95]  92.68 “ 1180 80.88 - 600| . 1,000
- MW-11 10-Mar-95|" ‘ 1158 4 - 81.10 o -
MW-11 14-Mar-95 g 13.96] 78.72 75007 1,276
2o MW-12 10-Feb:95| ~ 99.03 16.30 ‘82,73 <50 k <0.5| <0.5] - <05 <0.5
MW-12 . | 10-Mar-95 16.37 ) 82.66 o Well Not Sampled N
T MW-12 14-Mar-95 | 15.69 © 83.34 <50 <0.5 <0.5 . <05 709
T - e P ] - B ' P -

Pége 3of4



Table 3-1 Summary of Groundwater Elevation Data and Analytical Laboratory Results for
Groundwater Samples Collected at Former E-Z Serve Station # 100877 Between 1994 and 1995
525 West A Street, Hayward, California )

Well Depth Product |Groundwater EPA Methods 8015 and 8020
Date Elevation to Water | Thickness | Elevation Concentration (ug/L) '
Well LD. | Sampled (feet)? (feet)? (feet) (feet)! TPHg? Benzene | Toluene |Ethylbenzene] Xylenes
MW-13 10-Feb-95 96.80 14.45 82.35 <50 <0.5 <0.5 <0.5 <0.5
MW-13 10-Mar-95 14.30 82.50 Well Not Sampled _
MW-13 14-Mar-95 15.81 80.99 <50 <0.5 <0.5 <0.5 1
MW-14 10-Feb-95 99.01 16.28| 82.73 12,000 42 8 740 2,100
MW-14 - 10-Feb-95 12,000 48 <10 800 2,300
MW-14 | 10-Mar95 16.33 82.68 B ' Well Not Sampled :
MW-14 14-Mar-95 14.87 84.14 1,400 6| 2| 36 298
QA/QC \ : 1 : s )
" FieldBlank | 20-Sep-94 <100 T <t <1 o<1 <1
. Trip Blarnk |  5-Dec-94]- : . <50 — <0.5 <0.5 <0.5 _ <05
Field Blank |  5-Dec-94| . a g -~ <s0| . <05 <05 <05 <0.5,
Trip Blank - | 10-Feb-95| - . - <50 <0.5 <0.5] ~ <05 <05
N Field Blank | 10-Feb95 ' B B . <50 <0.5 <05 <05 <05
Trip Blank | 14-Mar95 “f <50 ‘<0.5 <0.5]" ., <05 - <0.5 O
' Field Blank | 14-Mar-95 , b : <50} . <05 <05 - <05 <05 .
“ 7 1Relative to lower mean sea level. Sl T ' RN S - ) _ A
- - - 2Below ground surfaée. - < B ' . ' R G ) c E
\ "ITotal Petroleum Hydrocarbons as gasoline. R : ) ’ L .
-~ ~ ) R ~ : N _ \J g . . B -~ e
- - - L ~ - - D - > e
oL - - . - ¥
. N ; ~ - .
. “EAEZSERVE\I0087TRISKGWDATAXLS e - R — e
. 42095 - - . o } ; ‘ ’ ) T ) 4 - ; : ~ Page4of4
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Table 3-2 Summary of Analytical Laboratory Results for

Soil Samples Collected at Former E-Z Serve Station # 100877 /s )
525 West A Street, Hayward, California o w o
N . . ' .
Soil Boring/ - T EPA Methods 8015 and 8020 |
Soil Sampling Date | ’ Concentration (pg/f(g)‘- : P
Depth (feet) Sampled TPHg' Benzene " Toluene | Efhylbenzene |  Xylenes
MW-1-11" 28-Jan-92 <500 120 R 53
MW-1-16' 28-Jan-92 | . 19,000 Ceso| . w170 - 350
MW-2-11' 28-Jan-92 <so0| - <5 Co<s| b <s| <
MW-2-16' 28-Jan-92 5,400|- <5 Coossl 1,100 5T
MW-3-11" 28-Jan-92 5,600 . 690 s a8 13
MW-3-16' 28-Jan-92 6,400 +\1,000 s[5 10|, 78
MW-4-6' | 28-Jan-92 28,000 35l <os ©400|, . '1,600
MW-4-11" 28-Jan-92 s7o0] 2200 . o760 om0 e40
MW~4-16 | 28-Jan-92 15,000 o) 12000 390 11,800
MW-5-11" 29-Jan-92 © 790 ool . <5 s 19
MW-5-16' 29-Jan-92 7,200 6s0[. 16 c 160 1 5507
MW-6-11" 29-Jan-92 <500 ZI R R I 52
MW-6-16' 29-Jan-92 550 170 - <5l 16 - 21,
MW-7-5' 21-un-93 | <500l <5 - <5 sl <
MW-7-10' | 21-Jun-93 <s00| <5 S| ss| o <Is
MW-7-15 21-Jun-93 500| o2 - <) 38 w15
MW-8-5' 22-Jun-93 <500f . <5 N~ <5] <51 ¢, K15
MW-8-10' 22-Jun-93 <s00[- -, <5 L5 <5 <13
MW-8:15 22-Jun-93 <500 <5 IE=.| I Fo<l1s
MW-9-5" 22-Jun-93 <500 sl s & <15’
MW-9-10' 22-Jun-93 ©oo<s00f qli L <) sl <15
MW-9-15 22-Jun-93 <9,000p 30 27l ol - T 0
MW-10-5' 22-Jun-93 | <500 S| S| NS L <15
MW-10-10 22-Jun-93 | . <s00f B | sl s
MW-10-15 22-Jun-93 ssol . 89" <5 cs| s
MW-11-10° 6-Feb-95 R 17 RS | BN -
MW-11-15' 6-Feb-95 - 100 ol <1 S 2
MW-12-10' 6-Feb-95 310 RS S| S | Y
MW-12-15' 6-Fcb-95 <100 <1 <1} el Y
MW-13-10" 7-Feb-95 <100 <if 0 sl <1| S|
MW-13-15' 7-Feb-95 <100 ‘ \ <1 o . < R
MW-14-10' 7-Feb-95 S <100 s <l o<l <1 L«
MW-14-15" 7-Feb-95 760 1) P | TS | N
'Total Petroleum Hydrocarbons as gasoline. 3 R
. Iy \ ¢
EAEZSERVEM0087TRISK\SOILDATAXLS - . ' “ - T . ’
4/20/95 ) o R ., o v Page l,qf 1
, . . \
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' CHAPTER 4 L

! ' N ' N . ! !
: .

EXPOSURE AssnssMENﬁ T

This chapter identifies pathways by which people: could potentlally be. exposed to

chemicals in groundwater and soil, now or in the future, from the Site. The charactensﬂcs of .

the chemicals that would be released from the Site and how they might.move or be transported

in the environment are evaluated. The concentration of a chemical which a person would be -
exposed to is also calculated. Further, the potentially exposed human populations are identified,"

and the assumptions used to estimated how much of a chemical’people:could come mto contact’
with are presented. Table 4-1 presents exposure pathways and potentlally exposed populatlons

; N

Chemical Assessment

N . . ;
N 4 - - ~

Chemical assessment discusses the propertles of the chemicals of potennal concern related '

to their movement in the environment. These properties determme the migration pathways that
could bring the chemicals into contact with human ROpulati‘ons\. ‘
A f , I A Y

The majority of the chemicals of potential concérn are volatile organic chemicals
(benzene, toluene, ethylbenzene, and xylenes (BTEX)) These chemicals tend to volatiljze or

evaporate upon exposure to the air and dissolve in the groundwater to some extent. Dis alved . |

in the groundwater these chemicals will move with the groundwater but at a much slower rate.
The rate is slower because the chemicals tend to sorb or bind to. soﬂ partrcles as the groun water
passes through the soil. ‘ : o

.These chemicals do not tend to persist in surface soil because ‘of their tendency to
evaporate when in contact with the air. BTEX chemicals are degraded by natural soil bactena

when present in low concentrations in sorl and groundwater . 1
/ ; Toan

I | ST 4 1\ . |

Identification of Exposure Pathways

S

Exposure pathways include all the various ways in which humans can come in contact

with the chemicals of potential concern, either currently or at some tlme in the future. ' Risk-

assessors evaluate exposure pathways by first considering the potential for chemicals to mtgrate

‘from one medium to another. In theory, four potential media for chemtcal contact are avallable

air, soil, surface water and groundwater. Each of these media is evaluated further to deteymine
the likelihood that the chemicals will be transported in these media and may, therefore, have the
potential for human contact now or in the future both on- and off-Slte

Presently there is no potential for exposure to chemlcals in so1l ofi- or off~S1te for two-:

reasons: the soil w1th1n the area of the tank backfill has been removed arid replaced with clean

I ! (¢
0N0E: \REPORTS\I.S&\RISKAS[-S WPS ‘
QMS-PS410
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fill, and the Site is fenced and locked. Exposure to sorl in the future is also unhkely because
the remaining impacted soil is at a depth of approxrmately 10 feet. Pathwaysinvolving exposure
to soil are evaluated, however, due to the event of intrusive activities such as the construction
of a swimming pool. These exposure pathways 1nclude 1ngest10n Qf soil, dermal contat:t with
soil, and inhalation of soil. . . ,‘ R

Exposure to chemicals in the groundwater is currently. occurring\ via only one route:
inhalation of vapors which have volatilized from groudwater and migrated through the soil and
entered a house through a crack in the foundation.” There is no current direct contact with ,
groundwater. Off-Site residents are not exposed to the impacted water because there are no
water supply wells within 1/2 mile of the Site., Nearby resrdents obtaln thelr water from the
Crty water supply. ‘ v i

The State of California frequently recommends that rlsk assessors evaluate a, worst—case
scenario which assumes that a household water supply well is 1nsta11ed in groundwater cont?mrng
the highest levels of chemicals. It is highly unlikely that these. exposure pathways would ever

be completed. The risk assessment evaluated the hypothetlcal srt;latron m whrch groundWater :

is used for residential purposes as a worst-case scenario.

~, s S
N

Hypothetical exposure to chemrcals in household Water is modeled via four routes
ingestion, inhalation, dermal contact, and ingestion of” homegrown produce irrigated with .
impacted groundwater. Ingestion occurs when people drink water, use it to prépare drmks or

foods, and accidentally ingest water during bathing and showering. Inhalation occurs when :

chemicals in the household water volatilize during showering, bathmg, or, general use siich as”
washing clothes, and collect in indoors. Dermal contact occurs largely durrng showenng and
bathing. Volatile chemicals such as benzene and toluene ¢an transfer through wet skln

Based on the above information, the fo]lowrng exposure pathways were selected for
quantification in this risk assessment: : .

N

Current Exposure

A ’ N -

® - Inhalation of vapors ‘which have volatrhzed from groundwater and "

migrated through the soil and entered 4 house through a crack’in the, .

foundation : . . N
S . - \’ ~ ’

Future Exposure (additional) '

L Ingestion of soil
o Dermal contact with soil
L Inhalation of soil f -

04209\ EAREPORT S\ S64\RISKASES, WPS i
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Hypothetical Groundwater Use R NS L ki
L Ingestion of groundwater: _ L ,. ’
L Dermal contact with groundwater L R
° Inhalation of groundwater ‘while bathing - §
L Ingestion of homegrown produce 1mgated w1th groundwater

7
LS

Identification of Potentially Exposed Human Poiau‘lations \ o - ;
Two human populations are evaluated: children and adu'ltsf These tﬁvq‘ populgﬁons
represent a residential scenario. - o . o

Exposure Assumptions ’ ~

y T
J

The risk assessment process uses a series of assumptions to desc:nbe how people | come

into contact with the chemicals of potential concern. These exposure assumptions are based on
studies of how much water and soil people take into their bodies each day. There are two
important aspects to remember about these assumptions. First, these assumpnons\ are based on
information taken from the general population and do not necessarily reflect the behavior of this
population. Second, the assumptions are designed to be-protective of public. healtli and:
accordingly, overestimate the levels of potennal exposure. :

| ~
L “

For this risk assessment, standard default exposure assumptlons from stk Assessment :

Guidance for Superfund (USEPA 1989), Exposure Factors Handbook (USEPA 1989a) and Air

Toxics "Hot Spots” Program (CAPCOA 1993) were used. Exposure assumptlons used m this |

risk assessment are presented in Table 4-2. \ ‘
FA N - L

Exposure Concentrations )

Exposure concentrations represent a conservative estimate of how much of a che ical
is in the groundwater and soil. “Exposure concentrations are caIculated by combmmg all
available analytical data into one hypothetical concentration which i is assumed to remam coﬁstant
for the entire exposure period, EPA recommends using a statistical estimate of a reasonable
maximum concentration, the 95 percent upper bound- conﬁdence interval of the mean, as an
estimate of reasonable maximum éxposure (RME) to determine the exposure pomt concentratiofi.
Tables 4-3 and 4-4 present the RME concentrations for chemicals in groundwater and soil,
respectively. The RME concentration represents the highest average conceritration that is hkely
to be found if hundreds of samples were collected from the Site. Use of the RME. concentfatlon
to predict public health risk is recommended in state and federal risk assessment’ guig ance"

“ o L
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documents when estimating exposure to chemicals, Thls protocol reﬂects the health protcctwe
nature of risk assessment protocols. S .

A key issue in calculating the RME is the method used to incorporate ﬂondete‘cted résults )
When analytical results do not show a chemical as being present above a certain, 1eve1 ina
sample, the laboratory reports the chemical as nondetected. ‘The chemical may be present, but
at a concentration that is below the detection limit reported. Itis also pos’s1b1e that the chemical
was not present in the sample. b o S

There are several approaches to mcorporaung data for. chenucals repor\ted as nondetected

The data can be dropped from that analyses, listed*as zero, or listed as one-half the detection
limit. For this risk assessment, we calculated the average concentrations using one-half the
detection limit for values reported as less than:the detection limit. At this, time, thlS ;s the .
preferred method for handling nondetected data.in the State of Cahforma\ S 5
. I oA r

N
~

Chronic Daily Intakes | ’ , A . L

The exposure assumpuons and exposure concentratlons are used to calculate the amqunt' ,
of chemical taken into the body each day which is called the chronic daily intake (CDI) and is
measure in milligrams of chemical per kilogram of body welght per day/(mg/kg/day) '

CDIs are presented in Chapter 6 along w1th the nsk caIculatlons

0MNEAREFORTS\ SEARISKASES. WPS ) .
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Table 4-1 Exposure Pathways and Exposure Populations = , ,‘
Former E-Z Serve Station #100877 o : :
- 525 West A Street, Hayward, California A E : \
. - Ve : :
‘ d I ’ e i/ N
Exposure Pathway Adults ’ Children - ' f
. - o
Current Exposure Pathways \ » .
Inhalation of Indoor Air Through Crack in Foundation S % x| : ' .
Future Exposure Pathways (additional) !
- / i
Ingestion of Sail X X’ g ' VN
. A ;o C
Dermal Contact with Soil T X / x E
Inhalation of Soil ‘ X x ’
Hypothetical Groundwater Use _ " .
Ingestion of Groundwater X x !
Dermal Contact with Groundwater While Bathing X X | v :
Inhalation of Groundwater While Bathing . X X g \.
Ingestion of Homegrown Produce Via Irrigation X X N .
. .. \
; !
p .
P . N N /
/ S
’ . ) N ' %
\ i
\
' \/ . .
. S
> , / )
AN o \ S L
b p ' .
N y , \ U B
NI i }
. -
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,ffable 4-2 Exposuré Assumptioné \
'Former E-Z Serve Station #100877 .

N o L
525 West A Street; Hayward, California 1 1. 7, \ l
Parameter Adult Child *Reference |
General Assumptions for all Pathways | ” i . ‘ \ ’ ) I
Body Weight, kg 70 16, EPA, 1989 |
Exposure Frequency, days/year R 365 365 |- ERPA, 1989 | n
Exposure Duration, years 30 } @ | . Site Spegiiﬁc 7 ‘
Averaging time for carcinogenic risk, days 25,550 jfj'@ Y(?\éf : . EPA, ‘19'89 ‘ :
Averaging time for noncarcinogenic risk, days" / 3&)‘%/ I 1,825 EPA, 1989 “
Inhalation of Indoor Air Through a Crack in the Founﬂatim\l ] N 3 \ 3
Lihalation Rate, m¥day ‘ ‘20 |/ 15 | EPA 98

Calculation of Indoor Air Concentration

. Chetmical Specific-

A

Tables 6-3 and 64

/

Ingestion of Soil _ LT RS |
Ingestion Rate, mg/day  / ~100 200 /'\ 1" epa, 989
Praction Ingested 1 1 " EPA, 1989 . &
Dermal Contact with Soil ‘ _ v ‘
Surface Area, om? 3,120 1580 | : ﬁi)A, 1989.. |
Absorption Factor 1 1 . EPA, I§§9 ,
Adherence Factor, mgfom? - 145 ) 1.;45\ CAPCOA, 1993 R
Inhalation of Soil ~ ) \ | ) '
Inhalation Rate, m¥/day ~ 20 ‘I\J ‘ 15 b 41 . EPA, 1589 :
Caleulation of the Volatilization Factor Chemical Specific Table 6.8 _
Ingestion of Groundwater ~ B LT } ,
Ingestion Rate, L/day ‘ . 2 1 | Epa, 1989 |
Dermal Contact with Groundwater While Bathing " - ’ \J |
Exposure Time, hours/day 0.2 ~ 02! EPA, 1989
Surface Area, cm? - 18,150 / 822 " EPA, 1989
Permeability Coefficient, em/hr ‘ Chemiéal Speéiﬁc ' E'I;A, 1988 and 1992 )
Inhalation of Groundwater While'BathinL L - - - B
Inhalation Rate, m3/day ;6 = s _ EPa, 1989 .
Volatilization factor, L/m? 1 0.5 0.5 - EPA, 1989 )
Ingestion of Homegrown Produce - L ‘ \ o
Ingestion Rate, kg/day 0.25 025 | ' CAPCOA, 1993 |
Fraction of Plant Homegrown 03 03 " CAPCOA, 1993 L : .
Gastrointestinal absorption factor 1 1 ‘ CAPCOA’; i§9‘3
: S
o !
B:\EZSBRVEA00877\RISK\T4-2.XLS ot SN :
4120195 . !
) NN : !
L DA P !



" Table 4-3 Calculation of Reasonable Maximum Exposure Concentration (RME) for
Groundwater Samples Collected at Former E-Z Serve Station # 100877 Between 1994 and 1995
525 West A Street, Hayward, California

EPA Methods 8015 and 8020
Concentration (ug/L)
Parameter TPHg! Benzene Toluene Ethylbenzene Xylenes
Number of Positive Results 55 55 51 55 59
Number of Anlayses 63 63 63 63 63
Minimum Positive Result © 290 6 21 12 1
Maximum Positive Result i 29,000 5,900 600 1,900 12,000
Number of Anlayses 2 ' 59 59 ’ 59 59 59
Average ‘ o 7,423 1,521 11} - 507 1,295 - -
) Standard Deviation o 6,293 1,645 147 424 1,935 -
t ] 1.672 1.672 L6721 - 1.672 - 1672 )
Reasonable Maximum Exposure 8,793t - 1,879| 143 " 599 1,716 T
_ o oL . “ - ’ - S - N - T -
) . 1Total Petrolenm Hydrocarbons as gasoline. =~ Co .- T ) I __— >
) _ %For this number, samples were averaged with their duplicates. /
) “Reasonable Maximum Exposure (RME) = Average + t(standard deviation / SQRT(Number of Avalyses) = -~ =
. NN P =, " . ’ . - i . " . s o7
- - . - 1/ . _ o
~ ,,\ p P s - . - o : ]
~ _ - -~ _ ; -~ - T I ) :
- 7_ h . _ _ ) N - - L - . N .
A = - T - - - - o - T T oo T s —
. B 4 ) / o o~ ~ h T - - h ‘_.»
EAEZSERVE\OOS7ARISK\GWRISKXLS = . s L : o S
405 . - - B _ ) . o N Page 1 of 1



Table 4-4 Calculation of Reasonable Maximum Exposure Concentration (RME) for
Soil Samples Collected at Former E-Z Serve Station # 100877
525 West A Street, Hayward, California

EPA Methods 8015 and 8020

Concentration (ng/Kg)
Parameter TPHg' Benzene Toluene Ethylbenzene Xylenes
Number of Positive Resuits 16 17 5 18 20
Number of Anlayses 33 33 33 33 33
Minimum Positive Resnlt 100 1.0 13 1 1
Maximum Positive Result 28,000 © 2,700 1,200 1,100 1,800
Number of Anlayses 33 33 33 33 33
Average 3,271 215 421 | 9% 182
' Standard Deviation 6,338 526 208 200 438
t. ) o 1.694 1.654 1.694 1.694 1.694
Reasonable Maximum Exposure 5,146{ < 370 i04 151 311
_ 'Total Petroleum Hydrocarbons as g\asoli'l;e./ T . . ; -
. “ - v s -
~ s “

- Reasonable Maximum Exposure (RME)

E/EZSERVEMO0877\RISK'SOILRISKXLS

4/20/95~
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CHAPTERS ' . .

TOXICITY ASSESSMENT L

/’ : . I
\

This toxicity assessment presents the t0x101ty values used to estlmate potent:lal hfetlme
health effects. Toxicity values are chenfical-specific numbers developed by the State of
California, the USEPA and other govemmental Aagencies that' reflect the toxicity of the
chemicals. As described in more detail in the following sectlons -the tox1c1ty value for
carcinogenic effects is a slope factor, and the toxicity value for noncancerous health effects i is
a reference dose. Chemicals that show a potential for both carcmogemc and noncarcmogemc
health effects could have both a slope factor and reference dose _Table 5-1 presents thefslope
factor and reference dose toxicity values for both inhalation and oral exposures used in. this risk -
assessment. Oral toxicity values are also used to evaluate dermal exposure pathways Tabie 5- 2

describes the "weight of evidence” classification system for carcmogemc1ty which descnlbe the

evidence that the chemical will cause cancer 1n people § A

Lifetime health effects fall into two categones those that could potentlally cause dancer .
(called "carcinogens") and those that cause other types of health effects such as 11ver ddmage
(called "noncarcinogens"). . :

The State of California’s ofﬁc1a1 list of slope factors 1is updated penodlcally and is
compiled by the Standards and Criteria Work Group, which is: composed of staff frotn the
boards, departments and office-of CAL/EPA. For Sites in Cahforma, this list'is used first and
then the USEPA’s Integrated Risk Information System (IRIS) is referred to. .

USEPA’s official list of tox1c1ty values is malntamed by IRIS. Listinga chem1ca1 m RIS

involves an extensive peer review of the data to venfy the: mformauQn used to denve Islope
factors and references doses. o o CT T

DN

The toxicity values are combmed with the chromc daily intake to calculate a numencal

estimate of cancer risk and/or noncarcmogemc adverse health effects in’ Chapter 6, Rlsk ‘

Characterization. L N\
¢ \ ' . . .
Y J L

Toxicity Values for Carcinogenic Effects ' , e o N

The toxicity value for carcinogens is known as the"slop’e/ factor. . The units for the %slope '

factor are (milligrams per kilogram of body weight per day)”, (mg/kg/day)™. Slope factors for
most chemicals are developed with a mathematical model that uses data from laboratory anﬁnals,

exposed to high doses for relatively short periods of time, to predict potentlal mcreases of cat)cer ‘s
_in humans who are exposed to low doses for long periods of t1me ‘

S . . - i
- 7y

¢
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For carcinogens, risk assessment protocol assumes that a smgle exposure to a chemmal

has the potentlal to cause cancer and there is no threshold. That 18, no dose or threshold
exposure is thought to be risk-free. \ ‘ b o

Toxicity Values for Noncancer Health Effects . ‘

The potential for noncarcinogenic adverse health effects is estlmated with a tox1c1ty\value

known as a reference dose. A reference dose is an estimate of a daily exposure level for the

human population (including sensitive sub-populations) that is likely to be without an appreclable .
risk of adverse health effects during a lifetime. Each reference dose is developed for the¢ most
sensitive or critical adverse health effect, based in part on,the assumption that- 1f the chtlcal
adverse health is prevented, all adverse health effects will be prevented.

Ly s

\
The current scientific view assumes that there is a concentration for | noncarcmogeps or

a threshold, below which there is little potential for adverse health effects-over a hfetlme of
exposure. The reference dose is designed to represent this threshold dose ) v ~
The reference dose is calculated from the highest chromc (long texm) exposure Ie:vel that
did not cause adverse effects in the laboratory animals tested. 'A-safety factor is applied to this
level to allow for any uncertainty, such as using data from animals to predict effects on humans

These factors range up to 10,000, based on the confidence level .associated ‘with the data, The

resulting reference dose (mg/kg of body welght per day) ‘is used to charactenze the .

noncarcinogenic adverse health effects. LA AT

5

N . \ -
-

Toxicity Values for Total Petroleum Hydrocarbons as Gasolme (TPHg) .o L

TPHg will not be quantitatively evaluated in thls rlsk assessment as/there are no t x1c1ty
values. However, benzene, toluene, ethylbenzene and xylenes which have toxicity valies are
generally considered to be representative of TPHg.

O4/0NNEAREPORTS\I S64\RISKASES.WPS -~
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[ .
Table 5-1 Summary of Toxicify Factors.

AN

~ Former E-Z Serve Station #100877
525 West A Street, Hayward, Califomia »

Sy

! e
Slope Factors, (mg/kg/day)-! Reference Doses, mg/kg/day
Inhalation Oral’ Inhalation '~ Oral
Benzene' 1.0E-01 1.OE-01: - .
Toluene? - - L. OE-Ol . 20E01
Ethylbenzene? - - 3001 | 1 OE-01
Xylenes? - - - 2 0E+003 ~
. . . . =L " N N -
‘From CalEPA "California Cancer Potency Factors: Update", Novenibqif 1, 1994 }
?From Integrated Risk Information System (IRIS) o \ o
*To calculate risks due to inhalation exposure the oral RID was used «
s 1 N :
: }
| A !
N /
1
Ve
L -~ ™
Y . N
i AN “ ‘ ™ "
=~
\3: J .
N
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Table 5-2 EPA Welght-of-Ewdence (Elassnficatlon System o
~ for Carcinogenicity '
Former E-Z Serve Station #100877 - -
525 West A Street,'Hayward, California -

ty
i

Group S Description P
A Human Carcinogen a /
B1 or B2 Probable Himan_ Carcmogen N
v \ ~

Bl mdlcates that 11m1ted human data are avmlable

B2 indicates sufficxent ev1dence\ in anjmals and -

inadequate or no ev;dence in humans. ! -

C Possible Human Carcinogen i
) D Not classifiable as‘to human carcinogenicity g
“ . S / N o
E -| Evidence of noncarcinogenicity for humans
.
-~ )
~ ‘, ) ‘ N
N
P hY
r\' 5
o ¢
' N
L | .
J ~
~ \ T (
.
.
o \
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CHAPTER 6 A

RISK CHARACTERIZATION: ' SR

The final step in a risk assessment is to charactenze the risk. The chronic dally :mtake

is combined with the toxicity value to calculate a numerical representation of the 1nd1v1dual

excess cancer risks or potential for noncancer health effects. This section discusses howl theése

numbers are calculated, the meaning of the numbers, and the results for this risk assesément

Table 6-1 presents the summary of the risks for each pathway “Tables 6-2”through 6-12 pr seent -
the risk calculations for each pathway.

—_ e -

/ i
f

This risk assessment calculates three exposure scenarios: . BN
i |
. Current exposure for 1nhalat10n of vapors frorn groundwatcr mlgratmg through
the soil and into a house

L Potential future exposure for ex sz/sur 0 deeper soil dunng mtruswe act1v1t1es to
N I

o

L Hypothetical use of groundwater for household purposes . L

depths of 10 feet or more.

Vo

B

It is hlghly unlikely that the exposure pathways \assocxated w1th dn'ect exposure 10 -
groundwater would ever be completed. : .

~ \‘ v

Cancer risks were calculated for adults only. Exposure to a carcmogen is ~averaged over
a lifetime, therefore adults are the best representatives for the long term health impacts. : Hazard
quotients were calculated for children only. Exposure to a noncarcinogen is averaged over A

short exposure penod therefore children are the best representatlves for the short term 1mbacts

\ L
) I 5
o

Cancer Risk ‘ - - AR i‘\
Individual excess cancer risk (cancer risk) is expressed-as a pl'obability A risk of I1x106

means that each individual has a probability of 1 in a million of increased 1heldence of .cancer

during their lifetime above the baseline or normal -cancer rate.’ The USEPA interprets this

number to mean that the excess risk is estimated to.be no greater than 1 in a mﬂhon, d is

likely to be less, and, in fact, may be zero. S .

The EPA has established a range of acceptable cancer risks of, Ix10* to 1x1(l6 for
Superfund Sites. This means that cancer risk levels should be between an upper limit of 1 1n
10,000 probability to a lower limit of 1 in 1,000,000, These acceptable risk’ ranges are,

consistent with those for other federal agencies that make nsk-based decisions. A rev1ew of,

criteria for foods, pesticide use, and occupational safety shows that other agencies: such as the <;

\
! . ~ |
N .
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Food and Drug Administration and the Occupatlonal Safety and Health Orgamzatmn freqUently

make risk-based decisions within this range (Rodericks, et al 1987). | j O .
Cancer risks for the same exposure pathways are added together to assess the overall 3
potential for excess cancer posed by more than one chemical. -~ Also, cancer risks | for! each
exposure pathway are added together to determine the risk associated w1th exposure to all the *
chemicals and routes of exposure posed by the Site. The total risk value must also be W1th1n
EPA’s acceptable cancer risk range of 1x10* to 1x10‘ T , . o .
N - R
Current Risk. The current risk of 1x10 for adults assoc1ated w1th inhalation of VJapors
from groundwater migrating through the soil and into a house, is within USEPA’s acceptable
risk range. N L
Future Risk. The future risk of 4x10r" for adults whtch mcludes direct contact W1th
soil, is within EPA’s acceptable risk range. . .
-
Hypothetical Groundwater Use. " There is an unacceptable nsk ‘associated w1th the ,
residential use of groundwater. The probability of an increase in the individual cancer nsk for '
these pathways is 1 x 102 for adults. These risks are well above the range of acceptable\nsk

established for the Superfund program by the EPA. . L

'The highest total potential cancer risk, under the EPA standard pathway‘, is based (m the
inhalation of benzene in groundwater while bathing. The nsk estlmate for, this groundwater use
is calculated to be 1x107? for adults. - ‘ B ,/ :

! e ‘ A e

|
I

v

Noncancer Health Effects , S . \ ’ .

|
TS

This section presents the methods, mterpretatlon and results for long-term '
noncarcinogenic adverse health effects via all exposure pathways. The numerical vahie for
characterizing noncarcmogemc adverse health effects, a Hazard Quotient, is the ratio between
the chronic dally intake and the reference dose. The reference dose is defined as a level of daily \
exposure that is unlikely to result in noncarcinogenic adverse health effects over a l1feturne of .
exposure. Hence, hazard quotients greater than 1 indicate that exposure is greater than the
recommended level, while hazard quotients less than 1 show that exposure is. lower thclﬂ the o
recommended level. i oo : / : '

Hazard Quotients are not probablhtles but a ratio of an actual exposure level to"a
calculated, acceptable levél. " The EPA has not established specific guidance for acceptable .
Hazard Quotients. However, 'since a Hazard Quotlent value of 1.indicates that exposure has.
limited potential for causing an adverse effect in sensmve populatlons, values that are less

4
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than 1 are generally considered acceptable by the EPA Values greater than 1 are usually glven
closer attention. ‘ o :

"ty y

Hazard Quotients for the same exposure pathway are added together to assess the overall

potential for noncarcinogenic adverse health effects posed by more than one chem1cal The'

resulting value is called the Hazard Index, or the sum of the Hazard Quotients..-Hazard Indlces
for each pathway are added together to assess the overall potenhal for noncarcmogemc adverse
health effects posed by the Site. : o

Current Hazard Index The total Hazard Index of 0.0001 for chﬂdren assoclated with -

inhalation of vapors from groundwater mlgrating through the s011 and ;nto a house 1s below
EPA’s acceptable value of 1.

-

Future Hazard Index. The total Hazard Index of 0, 0007 for children whxch fmﬂ;ludes )

direct contact with soil, is below EPA’s acceptable: value of 1.

Hypothetical Groundwater Use. The total Hazard Index of 2 for Chlldl'el‘}, whr.lch is
associated with the use of groundwater for residential purposeé; is above USEPA’s acce; htable

level of 1. The highest total hazard index, under. these exposure pathways, is based on-the' -

inhalation of groundwater whﬂe bathing. The hazard index for this pathiway is calcdlated\ to be
2 for children. Ethylbenzene is responsible for the midjority of the hazard index. o

.
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Table 6-1 Summary Qf/Ri\‘Sks o .
Former E-Z Serve Station #100877 ‘
525 West A Street, Hayward, California ~
, ‘ ‘ , / e § | N
Exposure Pathway Risk Haza‘rd\. Index
Current Risk ‘\ B | / L s
Inhalation of Indoor Air Through Crack in\Foundation N 1E-06 B 0.0001 r
Total _1E-06 600017 -
Future Risk ¢ | B .
Ingestion of Soil /ZE-OS\ | 0.00003 )
Dermal Contact with Soil 1B-06 | 00003
Inhalation of Soil 106, | 6.0002
Total ‘4E-06 \, 0. 0607
Hypothetical Groundwater Use ‘ | ’ .
Ingestion of Gfoundwater S 2E-03 0.5 ’
Dermal Contact with Groundwater While Bathing ' 4E-04 008
Inhalation of Groundwater While Bathing S / 1E-02 A, 2 .
Ingestion of Homegrown Produce Via Irrigation 2E-(;4 ‘ , 0.2'
Total B2 2
'\ L
, ,
., - ’
\ L
A ’ o
. ;' .
~ \ ) ‘
T < Y
C r ' :
' . :"
N
\ s
EAEZSERVE' 0087 TRISK\RISKSUM. XLS . /
4/121/95 y ‘



Table 6-2 Inhalation of Indoor Air Through a Crack in the Foundation
Former E-Z Serve Station #100877
525 West A Street, Hayward, California

Calculation of Cancer Risk for Adults

Inhalation
Ciac IR EF ED BW AT Intake Slope Factor Cancer
Compound mg/m’ m?/day days/year vr kg days mg/kg/day | (mg/kg/day)-' Risk
Benzene 1.01E-04 20 365 30 70 25550 1.24E-05 1.00E-01 1E-06
Toluene 9.02E-06 20 365 30 70 25550 1.10E-06 - -
Ethylbenzene 1.78E-05 20 365 30 70 25550 2.18E-06 - -
Xylenes 7.09E-05 20 - 365 30 70 25550 8.68E-06 - -
‘Total Individual Excess Cancer Risk 1E-06
Calculation of Hazard Quotient for Children .
' ’ , ) * ~ | Inhalation )
, Ciac IR EF - ED BW AT Intake | RD. | Hazard
Compound ‘mg/m? m?/day days/year yr kg days mglkg/day mg/kg/day Quotient
- Benzene CLOIE04 . | 15 365 5 16 1825 9,48E-05 . -
" Toluene 9.02E-06 15 365 5 C16 1825 8.46E-06 0.1 10.000085
Ethylbenzene ~ | _ 1.78E-05' 15 365 5 16 1825 1.67E-05 0.3 0.000056
Xylenes . . .. 7.09E-05 15 365 5 16 1825 6.65E-05 - .
~ Hazrd Index i - L - N 0.00014
/' Chronic Daily Intake = (Ciac x IR x EF x ED)/(BW x AT)
- o Where - - T - - - ) v R a -
e Ciac .= Concentration in air ‘ ] . - g PR h ) L S
NN IR = Inhalation sate . oD e N I \ - P,
s " EF = Exposure frequency AN s N o \ = o
ED =Exposure duration : . - co - . —- . o L Y \
.. ..  BW=TBodyweight ~ ) o B o N
. ~ AT = Averaging time ~ o . . } ’ ) p . .
T 4 - . ™ B ’ N
o Cancer Risk = Intake x Slope Factor | o IR o . - o -
——= -~ - . Hazard-Quotient i‘intake‘ﬁi{eféfence Bd\s\é"\' T T T e R S S T T oo T o
. ’ - . ‘ P - -~ _ . o P - . . 3 /\ .
’ N - e ™ - ) E ’ _ s ' -7
"EAEZSERVE100877\RISK\NH-IAC XLS cL T L s 7 - '
4120195 . ' : - b - - S : - -
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Table 6-3 Calculatlon of Indoor Air Concentratmn .
Based on Chemical Conentrations i in Groundwater and Soil
. Former E-Z Serve Station #100877 .

525 West A Street, Hay\uvard, Cahforma

N

'\

~

7

4 " i
Parameter ' Benzene Toluene ) } Ethylhe\niene\ nyenes | :
Pa, unitless 0.35 038 038 035"
Pt, unitless 05 05 s 0s
Do, cm?/sec 0.08195 0.07367 0.06274: - 0.06742
Ds, cm?/sec 0.0099 £0.0089 0.0076  , v, 0.0082
T,K' 288 288 288 Cass.
R, (atm x m*)/(mole x K) © 8.20E-05 8.20E-05 | 820805 820805 | -
Cw, mg/L 1.879 © 0143 Cosse | 1.716
H, (atm x m*)/mole 5.59E-03 637803 6.4\3E-93 4 .04E-03",
Csg, mg/em? (from GW) 4 45E-04 3.86B-05. - 163604 | 5.11E04
Cs, mg/Kg 0.370 0.104 0.151 0311 !
H 0.23 10.26 © 027 . 029 .
B 1.1;,\ ‘1.8 18 s
Kd 0.166 06 22 0.48
Ow 0.1 o1 01 ol
0a 022 02 Y I A Y
Csg, mg/om? (from soil) © 3.41E-04 3.93E.05 ” L78E-05 L.58E-04
total Csg, mg/cm? 7.86E-04 - 780605 1. 81E-04 | 6.69E-04 |
Ca, mg/cm? 0 o LU 0 ..
L, cm 488 488 488 488 -
J, mg/(cm? X sec) 1.60E-08 | 143E-09 282809 ||  L12E-08
A, cm® o190 790 B T
VR, sec 3600 3600 / 3600 N p 3600
V, m? 450 . 450 aso' | 450
IAC, mg/m® 1.01E-04 | 9.02E06° | 5'\‘]'..78]3-‘05/’ 7.09E-05,

‘for Newark, from "Climatological Data Annual Summary, California 1993, V97 N13, NOAA
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Table 6-4 Calculation of Indoor Air Concentration Based on Chenucal Concentration m Groundwater MS@A

Former E-Z Serve Station #100877
525 West A Street, Hayward, California -

- . - ;o .7 )
. - [ .
TN { { p
[ ; i

IAC=(JIxAx VR)/V .
IAC = Indoor air concentration, mglm3
J = Flux rate, mg/em? x sec
A = Area of exposed soil, em?
VR = Indoor air residence time, sec ‘
V = Indoor volume, m?

A \
: v,
,/ [pi\m}b{ﬂaﬂ

A = 790 em? of exposed soil BN
0.5 em crack along one s:de ofa 2000 ft*> home
ot
VR = 3600 sec (one change per hour)

V = 4.58+02 m® o , \
2000 ft2 home with 8 ft ceilings built on a concrete siab
2000 fi2 x 8 ft x 2.83E+04 em¥/fi* x 10-6 m¥*/em® = 4.5E+02 m?

| [

Flux at Soil Surface (Karimi, ct al, 1987) ; -
1 = (Ds(Ca - Csg))fL ! g
J = Vapor flux, mg:'(cm2 X sec)
Ds = Effective vapor phase diffusion _coefficient, \cmilsec /
L = Depth to groundwater, cm
Ca = Concentration of vapor at surface, get’ = 0 v N
Csg = Concentration of vapor in soil gaﬁ, mgfem? T

Cag is estimated from concentrations in water (Cw) and soil (Cs) 5 P
Soil Gas Concentration from gmundwater(EPA 1988) ‘
Ceg = (Hx Cw)/(Rx T x 1000) . .

H = Henry's Law Constant, (atm x m3)/mole ) ‘

Cw. = Concentration in groundwater, mg/L :

R = Gas constant (8.2E-05 atm x m*/({mole x K), e

T = Mean annual air temperature, K ) '

Soil Gas Concentration from soil (TNRCC) i o

I

Csg = (CsxH' xB)/(Kd x B+0w+0a x H") ’ e

Csg = Soil Vapor Concentration, mg/L (mglL x 1E- 03L/cm3'-— mglcm’) .

Cs = Bulk soil concentration, mg/kg P v P
H' = Henry's Law Conétant, unitless, HRxT, H X 41 57 ;o
R = Gas constant, 0.0000824 atm-m*/mole-K .
T = Absolute temperature, 273K + C, at 10 C
B = Dry soil bulk density, 1:8 kg/L. . -

Kd = Soil water aprtltmn coefficient, Koc x Foc N

Koe = Oragnic carbon partition coeffidient . SN '
Foc = Soil organic carbpn fraction, 01002 - ' -
Ow = Water content, 0.1 ' C,

Oa = Air fill soil porosity, O-Ow
O = total soil porosity, 1 - B/Pb, where Pb = phrtlclc denmty 2. 65 kgiL‘

Total Soil Gas Concentration = that from groundwaxer + thqt fmm soﬂ
Effective Diffusion Cobfficient (I(a‘rmu, et al, 1987) ' . v
Ds = Do(Pa"3.33/Pt°2) "’

Do = Vapor phase diffusion eoefficient at 18 C, cm’lseic

Pt = Total porosity, unitlesd, 0.5

Pa = Air filled pop:vsnty, vnitless, 0.35 P

EAEZSERVEVG08TNRISKMZC. XLS
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Table 6-5 Ingestion of Soil
Former E-Z Serve Station #100877 .
525 West A Street, Hayward, California
Calculation of Cancer Risk for Adults
- Oral
Cs IR CF FI EF ED BW AT Intake Slope Factor Cancer
Compound mg/kg mg/day kg/mg ~ days/year yr kg days mg/ke/day (mg/ke/day)-! Risk
Benzene 100 1E-06 1 365 30 70 25559 22707 1.00E-01 2E-08
Toluene ‘qu—z:;] 100 1E-06 1 365 30 70 25550 6.37E-08 - -
Ethylbenzene 0.151 100 1E-06 1 365 30 70 25550 9.24E-08 - -
Xylenes 0.311 100 1E-06 1 365 30 70 ' 25550 1.90E-07 - -
Total Individual Excess Cancer Risk 2E-08
Calculation of Hazard Index for.Children
- - i ’ ~ . B N % / Oral .
N Cs IR CF Fl EF ED BW AT Intake Reference Dose Hazard
Compound mg/kg mg/day kg/mg - days/year yr lgg " days mg/kgiday mg/kg/day Quotient o
Benzene " 10370 ~200  1E06 ‘/,1 365 s 16 - 1825 | 463E-06 - - 7.
- 7 Toluene - 0.104 200 -1E-06 1 365 5 16 1825 1.30E-06 0.2 ©0.00001 -
_ Ethylbenzene 0.151 200 | _tBE-06 1 365 5 16 .- | 1825 1.89E-06 0.1 0.00002 Lo
" Xylenes 0.311 200 LE-06 ‘1 365 5 16 1825 | 3.89E-06 2 0.000002 K
" Hazard Index \ ' R - . 0.00003 -
g ~ . A - -
Chromc Daﬂy Intakc =(Csx IR xCFx FI x EF x ED)I(BW x AT) - \ '
Where B - N ’ . ) P

-

Cs = Concentration in soﬂ

IR = Ingestion rate

CF = Conversion factor
FI = Fraction mgcsted assume 100%
EF = Exposure frequency
ED- Exposure duration--.

BW = Body weight
AT = Averaging time

Cancer R1sk = Inlakc X Slope Factor

~

L

ngard Q}lOthﬂt = Intake / Reference Dose

FAFZSERVE\ 003 7TT\RISKMING-SL.XLS
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Table 6-6 Dermal Contact with Soil
Former E-Z Serve Station #100877
525 West A Street, Hayward, California
Caleulation of Cancer Risk for Adults

Oral
Cs SA AF CF ABS EF ED BW AT Intake Slope Factor Cancer
Compound mg/kg cm? mg/em? kg/mg - days/year yr kg days mp/kg/day | (rog/kg/day)-! Risk
Benzene 0.370 3120 1.45 1.00E-06 1 365 30 70 25550 1.02E-05 1.00E-01 1E06
Tohiene 0.104 3120 1.45 1.00E-06 1 365 30 70 . 25550 2.88E-06 - -
Ethylbenzene 0.151 3120 1.45 1.00E-06 1 365 30 . 0 25550 4.18E-06 - -
Xylenes 0.311 3120 1.45 1.00E-06 1 365 30 70 25550 8.61E-06 - -
Total Individual Excess Cancer Risk 1E-06
Calculation of Hazard Index for Children
: ’ . Oral ]
- Cs SA AF CF ABS EF ED BW AT Intake RED Hazard
~ Compound me/ke cm? mg/cm? kg/mg - daysfyear | - yr kg days mp/kg/day | mg/kg/day |  Quotient
Benzene 0.370 1580 1.45 1.00E-06 1 365 5 .~ 16 1825 '5.30E-05 - -
‘Toluene . 0.104 1580 1.45 1.00E-06 1 365 5- 16 1825 1.49E-05 _ 02 0.0001
Ethylbenzene 0.151 1580 145 1 1.00E-06 1 365 5 16 1825 | 2.16E05 < 01 0.0002
Xvlenes 0.311 1580 1.45 1.00E-06 1 365 5 16 . 1825 4.45E-05 { - 2 1 0.00002
Total Hazard Index L - ) ] L ) - s ) . 0.0003 .
ChromC\Dme Intake — (Cs x SA x AF x ABS x ED x EF x CF)/(BW x AT) ’ . " s 3
- Where ‘ ) , "/ -7 o 5 - C w ’
Cs = Chemical concentrauon n water o R . p ’ . -~ . . NS
SA = Skin surface area available for contact, hands atid arms - , . S S T o
AF Adherence Factor, 1.45 pottmg s01l 2.17 kao]m clay - o~ - K - . R - - ) ~ oL
ABS = Absorptxon Factor . _ . o ) ) i R ’ o ) C
EF _Exposu;e frequency . LT Do T s ; S ) LA B
~ ED =\/Ei'1‘)‘osu’re duration . s - T ; -~ ! ’ . i - Lo ' - .
»CF ="Conversion factof — , - S . ’ - . S B ’ T
BW = Body weight .. -~ - ¢ LT S V oo ] i N
AT Averagmg time ST - . ’ ’ - .
Canoer Risk = Intake X Slope F?acfor R oo T oF C T totLIDo o o= TN o T T oo o s
- Hazard Quotlent Intake / Reference Dose ) . ‘ ' ' C o P

" EAEZSERVE\00877\RISK\DER-SL.XLS : \ . O
4120195 P ' _ - o _ / P
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Calculation of Cancer Risk for Adults

Table 6-7 Inhalation of Soil
Former E-Z Serve Station #160877
525 West A Street, Hayward, California

E:\EZSERVE!100877\RISK\INH-SL XLS
4120195 ) o

e

~ ~ Inhalation
Cs IR EF ED VF PEF BW AT Intake Slope Factor Cancer
Compound mg/Kg m?/day " days/yr yr m3kg m*/kg ke days | mg/kg/day (mg/kg/day)-! Risk
Benzene 0.370_ 20 365 30 3536 4.63E+09 70 25550 1.28E-05 1.00E-01 1E-06
Toluene 0.104 20 365 30 6705 4.63E+09 70 25550 1.90E-06 - -
Ethylbenzene 0.151 20 . 365 30 13892 4.63E+09 70 25550 1.33E-06 - -
Xylenes ' 0.311 20 365 30 5954 4.63E+09 70 25550 6.40E-06 - -
Total Individual Excess Cancer Risk 1E-06
Calculation of Hazard Index for Children - -
- , . . " Inbalation .
Cs IR - EF ED VF - PEF BW AT Intake Reference Dose Hazard
~ Compound mg/Kg’ m?/day days/yr yr m¥kg mkg kg days | mg/kg/day mg/kg/ddy ‘Quotient
Benzene - | 0.370 15 365 5 353 | 4.63E+09 | 16 1825 | 9.81E-05. | -
Toltene - 0.104 15 - 365 5 6705 | 4.63E+09 | 16- | 1825 | 145805 | 0.1 0.0001 y
Ethylbenzene 0.151 . 157 | 3 | s 13892 | 463E+09} 16 | 1825 | 12805 | 03 0.00003
Xylenes 0.311 15 365 . 5 5954 | 4.63E+09 16 -| 1825 4.90E-05 B - Coea
’ Hazard Index - ‘ B ’ / ' 00002 -
o - -~ - : N _
Chronic Daily Intake = (Cs x IR x EF x ED (1/VF + 1/PEF))/(BW x AT) .
’ L ' p .
Where . P - N ~ ~ “
- Cs = Concentration in soil - p - S . o ¥
" IR = Ingestion rate ” ) L B
EF = Exposure frequency ' - -
- ED = Exposure duration ) . - ¢ . \,'/ .
VF = Volatilization factor ) - h
PEF = Particulate emission factor - N .
_ BW = Body weight -~ - 5 ) ) N P SN
AT = Averaging time - B /\ L h
R -\ : 7/ ™~ - ; -



Table 6-8 Calculation of the Volatilization Factor vE)

Former E-Z Serve Station #100877
525 West A Street, Hayward, California

Compound

DH

A

Di

foc

Benzene
Toluene
Ethylbenzene
Xylenes

45
45
45
45

225
225
225
225

RN N

20,250,000
20,250,000
20,250,000
20,250,000

265
265
265
2.65

1.58E-03
4.57E-04
108E-04
5.76E-04

7.90E+08
T.90E+08
T.90E+08
7.90E+08

0.08195
0.07367
0.06274
0.06742

00580
0.0521

0.477

035
035
035
035

5 59E.03
637E-03
643IE-03
T.04E-03

0.02
0.02
.02
0.02

300
1100

1.66
6.00

430

0.138
0.044
0.012
0.060

3,536
6,705
13,292
5,954

VE=((LSxViDHVA)x((3.14x0x T)"12)/(2 x Dei x E x K1 x 104-3)

Where

LS = Length of side of contaminated ares, m, 45m
V = Wind speed in mining zone, m/s, 2 25 my/s
DH = Diffusion height, m, 2m

A = Ares of contamination, cm?, 20,250,000 cm?

o=

T = Exposure interval, 5, 7.90E+08 3

Dei = Effectifve diffusivity, co/s

E = True soil porosity, 0 35

Kas = Sorl-air pattition coefficient, g-soil/cm®-air

o=(Dei xEME + (pyx (I-EVKm) -

‘Where

“ps = True soil density or patticle density,g/cm?, 2 65 g/fom®

_ Dei =Di x (E*0.33)

Where I
Di = Diffusivity in air

Kas = (/K x 41
‘Where

H = Henry's Law Constant, atm-m®/mol

Kd= Soil-water pgmtim coefficient; con®/g -

CN— 4

s " Kd=Kocx foc .

- Where

402005

o .
ENEZSERVEMOBTNRISK\VE.XLS

—

Koc = Organic catbon partition coefficient, cm¥/g

e foc = fraction organic carbon content of soul, ) 02



Calculation of Cancer Risk for Adults

Table 6-9 Ingestion of Groundwater
Former E-Z Serve Station #100877
525 West A Street, Hayward, California

. Oral
Cw IR EF ED BW AT’ Intake Slope Factor Cancer
Compound me/L L/day days/year yr kg days mgfke/day (mg/kg/day)-! Risk
Benzene 1.88 2 365 30 70 25550 2.30E-02 1.00E-01 2E-03
Toluene 0.14 2 365 30 70, 25550 1.75E-03 - -
Ethylbenzene 0.60 2 365 30 70 25550 7.34E-03 - -
Xylenes 1.72 2 365 30 70 25550 2.10E-02 - -
Total Individual Excess Cancer Risk - 2E-03
Calculation of Hazard Index for Children - )
. ’ h . Oral
Cw IR EF ED BW /| . AT Tntake  Reference Dose Hazard
Compound mélL — L/day - days/year yr kg days i wmg/kg/day —f hﬂg/day ~_Qilotient
Benzene < | / 1.88 . 1~ 365 57, 16 1825 1.178-01 - -
.. Toluene 014 1. s | 5 .16 = 1825 | 8.95E-03- 02 0.04
" - Ethylbenzene |- 0.60 o1 365 5. 16 7 1825 3.74E-02 0.1 037~
7 Xylenes - - 172 1 365 5 . 16 . 1825 1.07E-01 .2 0.05
Lo ) . ‘HaTzard Tndex , o - N = - - o 0.47 ~
o Chronic Dély Intake = (Cw x IR x EF x EDJIBW £ AT) < . [/ : R :
lw o o \ ’ ) . >~ - § B ) ~
. ke . Where } “ y . , p
‘ 2 Cws= .Conceritr?tion\il:}/water o~ T S B SR -
IR = Ingestion rate - L 5 . . RN )
EF = ExpoEurq_frequéncf . o ) ‘ ~ - -
ED =Exposufe duration_ - ‘- o ' .
~ . BW = Body weight . - ~ ; - B _
) CAT = Averaging time e - ) - ) ' B . -
. Cancer Risk = Intake x 'siSpé;}?z{étbr_f o ST LT e e T I
- ) Hazard Quotient = Intake / Referengs Dose ., B ) . -
- ’ - ~ . . ; N 7
el s ) / . “\ ‘
- _}_ EAEZSERVENQ087NRISKMNG-GW. XLS - - y
4120195 . . AP i . Py . - —
. - . : ' s _ - )




Table 6-10 Dermal Contact with Groundwater while Bathing
- Former E-Z Serve Station #100877
525 West A Street, Hayward, California
Calculation of Cancer Risk for Adults ]

Oral
Cw SA PC CE ET EF ED BW AT Intake Slope Factor Cancer
Compound mg/L cm? covhour | 1L/1000 cm® | hr/day { days/year MES kg days mg/kg/day | (mg/kg/day)-! Risk
Benzene 1.88 18150 0.1 0.001 0.2 365 30 70 25550 4.18E-03 1.00E-01 4E-04
Toluene 0.14 18150 0.1 0.001 0.2 365 30 70 25550 3.18E-04 - -
Ethylbenzene 0.60 18150 0.1 0.001 0.2 365 30 70 25550 1.33E-03 - - -
Xylenes 1.72 18150 0.1 0.001 0.2 365 30 70° 25550 3.81E-03 - -
Total Individual Excess Cancer Risk . ] 4E-04
v Calculation of Hazard Index for Children _
L ) - | - Oral \
cw | SA. |- PC  CF ET EF ED. | BW | AT Intake |  RfD Hazard
Compound mg/L cm? cm/hour | 11./1000 cm?® | hr/day { days/year | yr \kg days mgl_kg}'_day mg/kg/day Quotient
Benzene 1.88 8223 0.1 0.001 0.2 365 5 . 16 - 1825 | LS93E-02 - o1 IR
. Toluene 0.14 - | 8223 0.1” 0001 | 02 | 365 -| 5 16, 1825 1.47E-03 0.2 0.007
- Ethiylbenzene 0.60 | 8223 0.1 T -0.001 0.2 365 5 ‘16 - 1825 | 6.16E-03 . 0.1 ‘. 0.06
. Xylenes 172 | 8223 | 041 0.001 0.2 365 | 5 16, .| 1825 1.76E-02 2 © 00097 .
. Total Hazard Index - Co - L ' , ) oy LT ’ B 0,08 .
¢~ Chronic Daily Intake = (Cw x SA x PC'x ED x ET x EF x CF)/(BW x AT) L - T L
P B ; - 7,— ‘ A . e o = - ’ | . , o . .
~ . Cw = Chemical concentration in water - o . - o g " Cancer Risk = Intake x Slope Factor . ) "
SA = Skin surface area available for contact N . “ ~“  Hazard Quotient = Intake / Refefence Dose - ~
PC = Permeability coefficient h PR o ' B - v
ET = Exposure tithe. = - L P .0 k - o ol ' .
EF = Exposure frequency - ’ _ ) ‘ // 5 - T P . - P
» ED = Exposure duration o T s - 7 ’
CF = Conversion factor .- _ ' T ;o ;s : o - I B »
‘BW = Body weight . e w B R I L ' i -
A AT = Avera/ging time = ° - S o AL ) , . py | 7
K—‘ - -~ T ’77_:’\77’7 s THE T T Ty 7 T T T T T T o m T, T T /_ e \_ - T T T t T 7 - T T e ’7—£’:"'\"_’ N
- E:\EZSERVE\I00§7\RISK\DER-GW.XLS ~ ' _ . T o - . o o )
B 4/20/95 . L7 e ' e e s ) o -



Table 6-11 Inhalation of Groundwater While Bathing
Former E-Z Serve Station #100877
525 West A Street, Hayward, California
Calculation of Cancer Risk for Adults

Inhalation
Cw K IR EF ED BW AT Intake Slope Factor Cancer
Compound mg/L L/n® “m3/day days/year yr kg days mg/kg/day | (mg/kg/day)-! Risk
Benzene 1.88 0.50 20 365 30 70 25550 1.15E-01 1.00E-01 1E-02
Toluene 0.14 0.50 20 365 30 70 25550 8.76E-03 - ro-
Ethylbenzene 0.60 0.50 20 365 30 70 25350 3.67E-02 - -
Xylenes 1.72 0.50 20 365 30 70 25550 1.05E-01 - -
Total Individual Excess Cancer Risk ] 1E-02
. Calculation of Hazard Quotient for Children
h A : Inhalation - T
: Cw K IR EF ED - BW _ " AT Intake RfD Hazard
) Compound mg/L L/m3 m?/day days/year . yr kg days _mg/kg/day mg/kg/day Quotient
Benzene 1.88 0.50 15 365 /5 16 1825 8.81E-01 .- - h
. Toluene | o 0.50 15 - 365 .. 5 16 1825 6.71E-02 0:1 0.67
- Eithylbenzene 0.60 | 0.50 15 | 365 5 16 1825 2.81E-01- 0.3 0.94 -
_ Xylenes ) 1.72 0.50 ~ -15 |~ 365 - 5 . 16 _ ., 1825 ° 8.04E-01 . | o - -
Hazrd Index - » i - - S 161
' Chronic Daily Intake = (Cw x K x IR x EF x ED)/(BW x AT) o - - o . R -
“Where PR Ve ) e -~ DN . N S ‘ CL o7 R y NN
.. Cw = Concentration in wafer 0 N ) ' o - y o .- o ) .
.. K'= Volatilization factg\r ; ) - / " . Co= \ , . . ' L
IR = Inhalationrate. ' - < N B} o o Ta T A SR
EF = Exposure frequency ~. o : . s T \ o o -
ED =Exposure duration . : - - ST - - _ ) S N
~ BW =Bodyweight = -~ ‘- ~ - ‘ I ) T L )
;. AT-= Averaging time ] ‘ N B - ) R - B R o
- . , 2 . . : N , B
_1'7_ _'_"'e'a_n'c‘er_Ri'Sk“=' ﬁltajcex_s:fope_Faiﬁtor" ST T Tt Tt T T T T o T mm mem e e ST T o '_/',"_' o Ty - = ‘_:_" =TT T ,_;"'"_"_ :7 - _"'___T‘_ - T - -
" © Hazard Quotient = Intake / Reference Dose T - . ‘ s } '
, " EAEZSERVEVIOOS7TRISKUNH-GW.XLS - o - - - )
N 4020195 - o i S L : : ) 7 ’ - -
-~ N - . - B - . - -



Table 6-12 Ingestion of Homegrown Produce Via Irrigation
Former E-Z Serve Station #100877
525 West A Street, Hayward, California

Inpyt Paremeters
- Compoma Koo | logKep | Kd | logKow | logKee | Foc
Benzene .30 0.36 8.32 2.12 1.92 0.1
Toliene 1.02 0.04 30.20 213 248 0.1 B
Ethylbenzme 0.9 Y 109.65 3.15 3.04 0.1
Xylenes 0.51 0.30 23.99 3.26 2.38 0.1
Calculation of Cancer Risk for Aduls )
: Chronic Daily Ol Sioe
ow Cs <p IRt ot L EF 1513 aw AT Intake Factor Cancer
Compound mgl | ey | meiy | gy - - Loy | oy | ok oy | wengiay | (mafigitay-1 Risk
Benzene .88 T.8E+00 | 3.0E+00 | 2.50E-01 i 9.30 385 30 70 25550 1L.GSE-03 1.00E-01 2E-04
Tohene 0.14 2.16E+00 | 4.42E41 | 2.50E-01 1 0.30 365 30 70 25550 2.03E-04 - -
Ethylbenzene 0.8 3 28E+0L | AKE+00 | 2.50E-01 1 0.3 365 30 70 25550 L77E-03 . - .
X 172 2.06E+01 | 2.08E+00 | 2.50E-01 1 -~ 0.30 363 30 10 25550 9.55E-04 - - N
- Total Individual Excess Canoer Risk : 2E-04
Calculstion of Hazard Index for Children P ) -
> P Chronic Deily |  Oral Reference
- Cw Cs cp IR el Lt EF ED BW AT T Intake Doss Hazard . .
Compound mg/L /g mg/kg kg/day = - __dayshyr yr kg days mg/kgidey (mg/keiday) Quotient - .
Benzene 1.88 T.82E+00 | 3.G0E+00 | 2.50E-01 1 030 [ 365 S5 16 1825 1.69E-02 - - - R
_ Toluene ¢4 2.16E+00°| 4.42E-01 | 2.50E-01 1 030 . 365 - . 16 1825 2.07E-03 0.2 0.01
-2 . Ethylbenzens ™ 0.60 | 328461 | 3.84E400 | 2.50E01 1 030 [ 3 ° s 16 1825 1.80E-02 0.1 02 -
Xylenes 1.72 2.06E4-01 | 2.08E+00 | 2.50E-! 1 0.30 365 5 16 1825 . 9.75E-03 2 0.005 )
Hazard Index i} . . - . : s 0.2
' - B ; . NS < -
- s . P o J—— ~ - - N , B - , - - B
~ - Congentration in surface soil, Cs = Cw xKdx 0.5 . N N : - .
" T Y - ’ o Parameter - -~ Reft ) - < N R
- where; - ’ - Ksp . - . ' - -
. Cw = Concentration in water L . log Ksp~  [1.588-0.578*logKow (LLNL Risk Assessment) - -
- . Xd = Soil to,wator partition cocfficient - i > Kd [Koc*Foc Lo oo o= . v /
s 08= : - log Kow «  |Superfund Public Health Evaluation Manual, October 1986 ‘
. ‘- - 1 - log Koc Groundwater Chemicals Desk Reference, ) i
. Concentration in planm Cp= 0 2xKspx Cs K . . - “{Tohn H. Mentgomery and Linda M. Welkom, 1990 7 P P A
o - - st - : Foc . DefaultfmmCAPCOA i = - : T | ) .
. - ~ whem: - = R R -~ P ’ ~ e,
- ’ Cs = Concentration in soil T , Y “1he value furvme crops was chosen for the ingestion rate as it fs more conservitive than Ihe value for 1o0t e -
4 - ) Ksp = Soil to ph.nr. partition coeﬂ'msnt - ™ P .. < -or leafy crops when cormbined with the Interception fraction for vioe crops. .
N ; 2 e2= . s " ~ 2EPA 1939, Exposure Factors Handbook, EPN&OIS-SQMS,.MW 1989, Value for worst case scenario. N N -~ !
- - B} - - — P - PR Ve
o ~ Chronic Daiy Tntake = (Cp x IR x GIxL xED x EF ) / (BW x AT) oo ST R ) ] — 7
,‘ R A v o 7 v — - . -where: - Ty N - > -
- ' where: T YL -, ~Kow = octanol:water partition coefficsint . d { Y
N q; = Concentration in plant " -~ \ Kod = organic:carbon partition coefficient , g . _ . . -
- = Ingestion 1zte " E foc =~ fraction organic carben in soil o i ’ - - s
- B GI < Gastrofniestinal absorption factor Ksp = soil:plant partion Eoefiicient ™ e~ T T o . \ -
- B L = Fraction of plant homegrown “ . ‘ ‘ N o - )
- BW = Body weight K% o N A,
A ED = Exposure duration” o o . ' - ) N
e e e i B =Exposure-frequeney- - e it L
-~ AT= Averaging time P . -~ B - N ‘ . B - - , 5
Cancer Kisk = Cheonic Daily Intake x Slope Factor ) . S )
. Hazard Quotient = Chronic Daily Intake / Reference Dose i —_— - - - - B < i
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UNCERTAINTY ANALYSES R

SN

. . s ' N “ o \ V‘\, ’ 1 ‘ |
This section provides a discussion of uncertainties. associated with risk assessment* The -

estimated cancer risks and non-cancer hazard quotients are based on numerous assumpnonsl most
of which are considered conservative and will therefore “Overestimate ; the risk.” These
assumptions include how people can be exposed to.chemicals in the env1ronment how long they
will be exposed, how chemicals will act in the environment, how long. they wﬂl remain in. the
environment at the concentration measured, and how toxic. the chemicals may be. - - ; k
I / ) ‘

As a result of the cumulative effect of these conservative assumptlops the esumateq nsks
are likely to overestimate actual risks. The resultant risk estimates. are, thus, not’ mtended to
represent actual risks, but are intended to provide an indication, in a relative sense the®
chemical(s) or pathway(s) that are contnbutlng the greatest to risk. Asa decmlonamakmg tool,
quantltatlve risk assessments are used to help determine if the risks: associated with: exposhre to
a given chemical or chemical mixture exceeds a threshold level for regulatory action. 'Such .
decisions depend not only on: the calculated risk estimates, but also on the uncertaintis and
assumptions incorporated into the risk estimates: Accordmgly, we prov1de a dlscussmn oﬂ some
of the more important uncertamtles ’ v .

The uncertainties associated w1th each chapter in the risk as§essment and thelr pp#entlal
effects on the numerical risk estimates are dlscussed below. ,

5 P \\_,\
i ; . L

Data Evaluation : o ey
Factors that may introduce uncertainty of Site environmentat data are as follows;f )

- o

° Sample collection methods ‘\ I | ’ L .
L Accurate characterization of area geology——ahd hydrcicg\)r , | - ‘.

. Representativeness and completeness of data N R SR

®  Adequacy of data to describe Site cond1t10ns o .

. Analytical methods, detectlon hmlts, and quahty control/quahty assurance
procedures \ ‘ P .

: \,/ | . 5 AN . I N ’ : ’
Uncertainties are associated with the collection, analysis, and evaluatiof of environiental
data regarding the chemicals of potential concern selected for use in lthe .risk .assessinent.
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Sampling programs are necessarily limited in $pace and time. The IoCatlon of samphng wells
and timing of sampling events may not accurately reﬂect groundwater condltlons ‘

Environmental samplmg may or may not have accuratel)( charactenzed concentrattons of
chemicals. Sampling volatile chemicals could result in loss of chemtcals during collection and
handling, Comparing duplicate samples’ collected in the field is a method used to evaluate,
variability in sampling. If the duplicates are-Similar in concentratlon\df chemicals, then the:
uncertainty associated with sampling is reduced. Data from‘duphcate groundwater samples had
a high percentage of matching samples. . oy

I [
1 ! /

The procedures used to analyze chemicals in envuonmental medla may have 1ntrqduced
errors. A series of laboratory blank samples and other’ "samples are designed to detect errors

T A

introduced in this manner. All data used in thls assessment’ were eValuated and found\to' be of v

acceptable quality. - . . ) b

Data evaluation involves using statistics to summarize the data and selecting chemicals’
of potential concern. The reasonable maximum exposure (RME) was derived for -the
concentration of each chemical, All sample values for a specific medium were-used to calculate
this confidence level, the RME, regardless of where or when the sample \was originally
collected. The chemical was assumed present at one half the detection limit in samples where

no chemical was identified. Thus, there were no "zero" values used. The RME value was then

used to represent the concentration at whlch exposure could oceur (each cherrucal was aséumed
to be in the same location). . R !

. o i
Exposure Assessment ‘ : o : .

The chemical concentrations were assumed to remain constarnit for the entire exposure
duration, however a review of the analytlcal data show that concentrations of volattle 0] gamc
compounds are already decreasing. The chemicals detected in the groundwater are qndet going
physical and chemical transformation processes (volatilization, microbial degradation, etc.) that
reduce the concentration over time. Volatile: organic chemicals undergo degradation’in the
atmosphere and have relatively short half-lives, The uncertainty of the rate and al‘notmt of
chemical reduction leads to the assumption of constant concentration and adds uncertamty to the "
risk estimates. , R - \ |

‘\’

Another area of uncertainty in exposure assessment is the prediction of human activities’
that lead to contact with env1ronmental media and exposures to chemicals. Act1v1t1es thatrdlffer
from those used in the exposure assumptions could lead to higher or 10Wer nsks than those

estimated. If some of the activities do not occur or occur for shorter periods of time. than the «

estimates used in this assessment, the risks presented here would be higher than-"true" insks
In addition, the assumption that all exposures occur concurrently 1ntroduces an uncertamty into
the resulting risk estimates. To compensate for thlS uncertamty, conservatwe estlmates of
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value represents the highest possible rate. L | 7 3
. - P I
In the exposure evaluation, the primary routes of potentlal exposure were: evaluat‘ed as’
well as the potential magmtude duration, and/or frequency of contact. A sogrce of Uncel‘ltamty
in estimating exposures is the assumption that all individuals within a partlcular receptor | group;
will receive the same dose. Biological vanabll,lty in absmptlon ingestion rates, breathmg\ rates,
frequency and duration will exist, even in a narrowly-deﬁned age group or identified- seflsmve
population group. | . |

Y N
i N .
i

exposure were used. A constant rate of exposure was assumed for.365 days each year \ ThlS

[
\

N

~ ~a
s ’ - |

Toxicity Assessment L - T o -
. . .
Use of cancer slope factors and reference doses are sub]ect to several typ|fes of
uncertainties. Typically, the studies from Wthh these values are derived involve cbndltlons that
are not identical to the types of exposures of. interest involving chemicals 1n ‘the env1roqment )
Extrapolatmns from animal expenments are frequently required to denve a toxicity value for use
in risk assessments. \ ‘ : . SR
In addition, the actual mechanism of toxic action in laboratory animals of some che#nicals
may not be the same as in humans. For example, trichloroethene is “known to be metabplized
to carcinogenic chemicals in' the liver of laboratory animals, but such metal\)ohtes are not
produced at the same rates in humans. Slope. factors are calculated assuming that humans aré
equally sensitive to the carcinogenic effects of chemzcals as laboratory animals. ThlS represéﬁts

a large source of uncertainty.. R ! .
I - )

; - i R

Factors influencing toxicity and, consequently, the evaluatlon of nsk based on anlmal

data are listed below: , _ \ 8 SN
. Choice of species, strain, age, and sex of animals g ! /
| Y J A " -
' . . T ~ 1
N 'y e v A B i [
L Number of animals in the study’ > . ' )
° Individual variation within animal speci‘es
v ! | N
| Py
L Slmllanty in the routes of exposure. between the tested species and route ‘of
interest in humans : ' N . © oy X
A - £, . B - - 4 I .
) Purity of test compound . ST A
\ P Lo
° Decay of test compound ‘ v C S /
p : [
. ) B . , ! Fo
! . P 4 . b
] Selection of dose levels and use of control groups :

-~ i )
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® Distribution of animalsj among dose le;zels = o \ | " )
[ Similarity between test anlmafs and humans 1n ‘terms of metabohsnd and/kﬁl
pharmacokmetxcs L \\ . o o o
° Proper histopathological;exgrrxination”of a\njimais _ | ‘r) ‘ LNy
° Propes animal husbandry and dietary cons‘ider':itions xl o / L . Y
° Experimental surroundings ~ * ) ) - C /  2 -
° Selection of proper endpoint in ;nimal .-stu\dies» \’ - K . J
® Latency periods ' . C o X ¢ s ‘ .\
o Synergism or antagonism betuveen chenlicals - ! : ‘ RS
® Species to species extrapolation of dose levels i \\ - n ' x
° High to low dose extrapolatlons and choice. of model to descnbe dose—res nse . |
curve for carcmogemc chemicals (i.e., all chemlcals are assumed to be
carcinogenic in the same way) - NN

e ' !

] Statistical evaluation of confidence intervals and methods used to analyze E/’Iata

The information on animal responses to carcmogens is constantly changing. The‘ EPA
revises their official list of carcinogens frequently New chemicals are added. to the\ EPA
carcinogen data base as new information becomes available. Sometimes; new information also o
causes a chemical to be removed from the list: Many times, chemicals'appearing on the list afe |
removed for further consideration. In this case’ EPA is re\hewmg the numerical estimate of
cancer potency. When a chemical is removed from the list, EPA is uncertain' about the accuracy :
of the cancer potency slope. c s - P

N ,\ -

The methods used to derive slope' factors and reference doses are intended to be -
conservative in recognition of uncertainties. For noncarcinogens,. uncertamty factors are a plled
to either the "no observed effect” levels or even the "lowest observed effect" levels to obtain a-
reference dose. For carcinogens, a slope factor at the estimated 95 percent upper conﬁdence
limit is used. Carcinogenic slope factors assume no threshold for effects; if there are, m fact,
thresholds for carcmogemmty, the slope factor could be altered cons1derably N !

C ! )

The overall quality of the toxicology database contains numerous uncertamtles 1ncl dmg
lack of consistency between different expenmental studies; small numbekrsjof studies; Jack, of .
available information on multiple species and multiple routes -of adm1mstratxon lack, of a

I

oon
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demonstration of a clear dose-response relatlonshlp, lack of plaumble blologwal mechamsms of |

action and especially lack of direct evidence of effects in humans
N ’ o i
For ingestion exposures, the ava11ab1hty of chemlcals in the body is assumed to be the
same as that in the studies from which toxicity factors were developed Most toxicity parameter
values are calculated to be used with administered doses ‘rather than absorbed doses but still
reflect the bioavailability in the as-administered form. ‘The risks are likely to be overestimated
if bioavailability from media is less than from the form of admlmstered doses in, toxicological
studies. [ - A
7 s 2t . o ‘
Dermal toxicity values are not available for use in estimating ns}: from direct cohtact
Oral toxicity values were used in the estimation of risk through the dermal pathway As stated :
above, oral values are predommantly based on an administered dose whereas dermal intake is

expressed as an absorbed dose. The-oral tox1c1ty valyes for trichloroethene are an exception to -

this as they are based on absorbed dose. Oral toxicity values may be ad_]usted and expressed as
an absorbed dose if information on absorption is available. “Such data are not readily available -
and oral toxicity values were not adjusted in. this assessment ThlS mtroduces uncertainty: in the
estimates of risk through dermal exposure. _ . |
Toxicity of each chemical was assumed to be additive Interactions betweeén chemica’ls
synergisms or antagonisms, were not accounted for due to the limited toxicity 1nformatlon on
these types of interactions. Interactions could result in over- or underestlmauons of the nsks

—
\\

\ A i

Risk Characterization e

N Al
Uncertainties associated with risk characterization are prifnarily those that have beed built -
into the process of deriving risk estimates. The statistical or mathematical nature of risk .
characterization is a result of combining a.series of numbers selected to represent a reasqnable
maximum estimate. We construct a hypothetical s1tuat10n in order to portray a a "worst case"
scenario. ; ‘// N i
o o ’ . C
Calculations of chemical intakes can provide c0n31derable uncertamty m al risk
assessment. Intake assumptions include; for example, mhalanon rates, dermal/contact rates,
ingestion rates, skin surface areas, and absorption factors. “The assumptlons used to caleulate

intakes are conservative based upon the best available scientific literature and/or assumed values., - -

Intake assumptions are often debated in the scientific community. The range of uncertamty in

the values quoted by various researchers can make a substantial difference'in the results of a risk |

assessment. The intake assumptions used in this evaluation’ were obtained both from | peer»-
reviewed scientific literature and from EPA guldance documents. Uncertamtles 1 then
assessments may exist from the use of these assumptmns . x

N
- g
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Additionally, the linear risk equations used in this nsk assessment is only va.hd Tt risk
levels below 0.01. An alternate equation was also used however there were no changes in the
cutcome. . . /

I R ) d :
In summary, every effort has been made to reduce'the inherent uncertainties. To r‘educe

uncertainties, directly measured concentrations (e.g., groundwater concentrations) were used to -

evaluate risk. Conservative assumptions regardmg the tox1c1ty of the compounds have alseu been
used in the assessment. As indicated in the previous sections, it is expected thqt any’
uncertainties in this risk assessment would, therefore, tend to” err on the conservatlve side.
Through the use of conservative assumptions, the actual risks from exposure to the chemlcals
of concern are not likely to exceed risks from the RME case and are, in fact, hkely to be\ much
lower than the risks predicted from this evaluation, : =,

‘ - ’f "
L R 3 N -
\ B ' . |

s |
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