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EXECUTIVE SUMMARY

The Baseline Risk Assessment report evaluated the potential risk to public
health and welfare associated with the release or potential release of
chemicals of the Clark Property in Syracuse, New York. The methodology of this
evaluation is based upon the USEPA Superfund Public Health Evaluation Manual
and was prepared to identify and quantitate potential exposures under a

no-action alternative for the site.

Potential exposure concentrations were calculated for selected indicator
chemicals which represented the most toxic, mobile and persistent chemicals
present at the site. In the absence of media-specific ARAR's, these calculated
exposure values were compared with existing health-based criteria in order to
characterize - risk. Of the thirteen indicator chemicals, four were found to
greatly exceed health-based criteria, or represent greater tha.n a 10'4 cancer

risk.



ACRONYM LIST

ADI Acceptable Daily Intake

ARAR Appropriate or Relevant and Applicable Requirement
ql* Cancer Potency Factor

DCE Dichloroethene

DW Ditch Water

DGC Dunn Geoscience Corporation

GwW Groundwater

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MEK Methyl Ethyl Ketone (a.k.a. 2-Butanone)

NYS New York State

PCB ' Polychlorinated Biphenyl

RfD Reference Dose

SS&R Shanley, Sweeney & Reilly, P.C.

SPHEM Superfund Public Health Evaluation Manual
TCE Trichloroethene

USEPA United States Environmental Protection Agency

vVOC Volatile Organic Chemical
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1.0 INTRODUCTION

Dunn Geoscience Corporation (DUNN), in response to a request from the law firm
of Shanley, Sweeney and Reilly, P.C. (SS&R), has conducted subsurface
investigations to characterize soil, groundwater and surface water conditions
at the Clark Property in Syracuse, New York (Figure 1.0) This document
evaluates  the potential risk to public health and welfare associated with the
release or potential release of hazardous substances from the Clark Property
site. It is based on currently available data generated during a hydrogeologic
investigation of the property conducted by Dunn Geoscience Corporation
(September 1988). In the event that any additional media-specific analytical
data are obtained within a reasonable time frame, this document may be revised

to incorporate this data, if warranted.

A risk assessment is a multistage process which evaluates the potential adverse
health effects of exposure to chemicals in the environment. The methodology of
this assessment is based on the Superfund Public Health Evaluation Manual (EPA,
1986b) which recommends the use of health based criterta to define acceptable

exposure levels when media-specific standards are not available.

The following are the major steps in the public health evaluation process:

Exposure Assessment:
- Select indicator chemicals
- Define potential routes of exposure
- Quantitate potential exposure concentrations

Risk Assessment:

- Compare calculated exposure concentrations to Applicable or

Relevant and Appropriate Requirements (ARARS)

- Compare calculated exposure concentrations to health based

criteria

- Assess toxicity and characterize risk
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2.0 SITE LOCATION AND ENVIRONMENTAL SETTING

The Clark Property site is adjacent to the proposed location of the Carousel
Center Mall in the City of Syracuse, New York at the southeastern end of
Onondaga Lake (Figure 1.0). A portion of the Clark Property (Figure 2.0) is
listed in the New York State registry of Inactive Hazardous Waste Sites as a
Class II sit'c; Generally, the site is bordered by Interstate 81 to the
northeast, Hiawatha Boulevard to the southeast, the New York State Barge Canal

to the southwest, and Onondaga Lake to the northwest.

The Clark .Property covers approximately 3.5 acres and is relatively flat with
elevations ranging from approximately 366 feet above mean sea level at the
southwestern edge of the property to 375 feet above sea level in the northern
part of the property. The topography slopes gently toward a drainage ditch
along the southwestern property line adjacent to the Hess property. Regrading
of some of the unlisted portion of the site has occurred in conjunction with

mall construction activities.

3.0 EXPOSURE ASSESSMENT

.3.1 Selection of Indicator Chemicals

Sampling results often identify a large number of chemicals present at a site.
Conducting a public health evaluation that addresses all the substances
detected would be both difficult and impractical. Instead, the indicator
chemical selection process is designed to identify 10-15 of the "highest risk"
chemicals at a site so that the public health evaluation focuses on the
chemicals of greatest concern. The chemicals chosen should represent the most
toxic, mobile and persistent chemicals at a site as well as those present in

the highest concentrations.
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Volatile, semi-volatile and PCB (Polychlorinated Biphenyl) analyses were
performed on samples collected from the Clark Property. Results of the
semi-volatile analyses revealed very low (i.e., less than 100 ppb)
concentrations of naphthalene,. phenol, 4-methylphenol, benzoic acid,
2-methylphenol and 1,2-dichlorobenzene in groundwater (Appendix B). The levels
reported were considered negligible relative to concentrations of Volatile
Organic Chemicals (YOCs) detected in on-site soils, surface water and

groundwater.

VOC analyses were performed on surface water samples collected from the Barge
Canal. The upstream sample contained tetrachloroethene at 2 ppb. No other

volatile organics were detected in either the upstream or downstream samples.

Results of the  petroleum hydrocarbon analyses also revealed relatively
insignificant concentrations to be present in groundwater, surface (ditch)

water and ditch sediment (Appendices B and C).

No PCB's or organochlorine pesticides were detected in surface soil or

groundwater samples obtained from the Clark Property.

Of the compounds detected, the following were selected as indicator chemicals
("chemicals of concern™) for the Clark Property based on concentration,

frequency of detection, as well as, chemical mobility and toxicity:

Acetone Methylene Chloride
Benzene Toluene

2-Butanone (MEK) ' 1,1,1-Trichloroethane
1,1-Dichloroethane Trichlorocthene
1,1-Dichloroethene Vinyl Chloride
trans-1,2-Dichloroethene Xylenes
Ethylbenzene '

Of the selected indicator chemicals, the following are known or suspected

carcinogens:
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USEPA Weight of USEPA Carcinogenicity
hemical Nam Evidence Classification® Determination*
Benzene A Known Human Carcinogen
1,1-Dichloroethane B2 Probable Human Carcinogen
1,1-Dichloroethene C Possible Human Carcinogen
Methylene Chloride B2 Probable Human Carcinogen
Trichloroethene B2 Probable Human Carcinogen
Vinyl Chloride A Known Human Carcinogen

* (See Appendix H)

3.2 Define potential routes of exposure

Routes of ‘exposure are the probable scenarios by which people may come in
contact with contaminated media both onsite and offsite. An exposure pathway
consists of four elements: (1) a source and mechanism of chemical release to
the environment, (2) an environmental transport medium (e.g., air, groundwater)
(3) a2 point of potential human contact with the contaminated medium ("exposure
point”) and (4) a human exposure route (e.g. drinking water ingestion) at the
contact point. At the Clark Property site, the selected chemicals of concern
were detected in groundwater, subsurface soil, onsite surface water (drainage
ditch) and ditch sediments. In addition, inhalation of volatile chemicals

presents a potential exposure pathway.
3.2.1 Potential Onsite Exposure Route

In terms of onsite exposures, the concerns are (l) direct contact with
chemicals detected in onsite soils and (2) inhalation of volatile chemicals

detected in the onsite surface water and soils.

The property is part of a former salt marsh and the groundwater in the area is
not useable as a source of potable water. The onsite surface water is located
in a ditch along the Hess/Clark property boundary and is comprised primarily of
onsite surface water runoff and local groundwater discharge and has no known
use. Therefore, direct contact with contaminants in either the groundwater,

surface water or sediments is considered unlikely.
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Direct contact with contaminants in the subsurface soils is also considered
unlikely as site access is restricted and controlled. However, based on the
assumption that this site may undergo commercial development in the future,
direct contact with onsite subsurface soils during construction activities

should be considered as a potential onsite exposure pathway.

Inhalation of ambient air is also considered to be a potential onsite exposure
pathway due to the volatile nature of the chemicals of concern in onsite soils

and surface (ditch) water.

3.2.2 Potential Qffsite Exposure Routes

In evaluating the potential for offsite exposure to chemicals of concern on the
Clark Property, the focus is to define potentially completed pathways for the
migration of onsite contaminants to offsite receptors. The site is located in
an industrial area where access is restricted by six-foot, chain link fencing
and guarded around the clock. There is no residential housing in the area nor
are there any public recreational facilities. Therefore, the public is
unlikely to have direct contact with onsite soils. Onsite groundwater has the
potential to, discharge to the NYS Barge Canal and Onondaga Lake, but neither
.are potable water supplies. In addition to onsite groundwater, surface water
in the onsite drainage ditch discharges to the Barge Canal. Although presently
there is no known exposure route for offsite surface water, future use of the
Barge Canal and Onondaga Lake may involve recreational activities. In that
case, recreational use of potentially impacted surface water would represent a

completed pathway for exposure.

To date, sampling results have not indicated the presence of any indicator
chemicals in the Barge Canal. Therefore, this potential pathway of exposure is

cdnsidered incomplete at this time and will not be addressed.

In terms of potential offsite exposure to contaminants in the ambient air,
there does not appear to be any offsite receptors immediately downwind of the

site. In this case, the New York State Department of Environmental
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Conservation suggests that the evaluation focus on the potential concentration
of indicators in ambient air at the site boundary (NYSDEC, 1986).

3.2.3 Ex re R f Concern

The following scenarios have been identified as potential completed routes of

exposure for chemicals of concern at the Clark Property site:

nsit
- Inhalation of volatile chemicals from undisturbed soils
- Inhalation of volatile chemicals from surface (ditch) water
- Dermal contact and incidental ingestion of indicator chemicals
resulting from direct contact with soils
ffsi

- Inhalation of volatile chemicals in ambient air at the property

boundary

3.3 Quantitate Potential Exposure Concentrations

Potential exposure concentrations are calculated by incorporating information
on the physical/chemical properties of the indicator chemicals and field
monitoring data into an appropriate mathematical model. Sample calculations

and methodologies are presented in Appendices D, E, F and G.
3.3.1 Da d to Estimate Exposur ncentration
Table 1 presents the “"worst case" and "average case" soil, surface water and

groundwater data used to calculate both onsite and offsite exposure levels for

each of the indicator chemicals.
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To quantitate potential intake of volatile contaminants in soil via inhalation,
both worst case and average case estimates were calculated using areas of
contamination defined by total VOC levels obtained during subsurface soil
sampling -at the site (DUNN Sept. 1988). Two distinct soil contaminant plumes
(Plume a and Plume b) were identified and are shown in Figure 3. Worst case
estimates incorporated the highest contaminant concentrations from both
contaminant plumes. The worst case area of Plume a was defined as the area
outlined by the 500 ppm contaminant concentration isochron which includes TB-6,
TB-10 and TB-11. The worst case area of Plume b was defined as the area
outlined by the 1000 ppm isochron around TB-2. Contaminant concentrations were
estimated by using analytical laboratory data from the soil borings within each
defined area. Average case estimates represent .the geometric mean of
contaminant concentrations from the total area of contamination which covers
approximately 38,000 ft2.  This area is defined by the outermost isochron and
incorporates concentrations from both contaminant plumes. Due to the large
area of contamination used to estimate the average case exposure, little
difference exists between average case and worst case exposure values for

inhalation of volatilized soil contaminants.

Analytical results from the soil borings were also used to calculate worst case
and avcrag:: case exposures resulting from dermal contact with onsite soils
during excavation/construction activities. The worst case concentration
represents the  highest level of each indicator chemical detected onsite;
whereas, the average case is the geometric mean of onsite soil concentrations

for each indicator chemical.

The surface (ditch) water results were used to calculate the potential
volatilization of indicator chemicals from water in the onsite drainage ditch.
Due to the limited number of samples collected, only worst case estimates are

presented.
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3.3.2 Calculating Potential Onsite Inhalation Exposures

The emission rate and subsequent air concentration for each indicator chemical
detected .in onsite soil and ditch water were calculated using the equations
presented in Appendix D. The equations are based on (i.e., combinations of)
those presented in the Superfund Exposure Assessment Manual (EPA, 1986a) for

estimated volatile releases from landfills and impacted surface water.

The basis for the soil equations is Fick’s First Law of steady state diffusion
(EPA, 1986a). Fick’s Law assumes that diffusion into the atmosphere occurs at
a planar sqrfacc where concentrations remain constant. The equations do not
take into account the effects of biodegradation, dilution and transport in
water or adsorption to soils. The model emphasizes diffusion of the
contaminant vapor through the soil cover as the controlling factor for
emissions. The cciuations also assume that there is zero concentration of the
volatilizing chemical at the soil surface, facilitating the movement of
chemicals from an area of higher concentration to an area of lesser
concentration. The presence of water in the soil cover will decrease the flux
rate of volatiles by decreasing the porosity of the soil. However, EPA
suggests that the total soil porosity for dry soils be wused in order to

represent the worst case (EPA, 1986a).

The equations used to calculate emissions from the onsite ditch water are based
on a model where the dominant process is molecular diffusion, which is
dependent on phase exchange coefficients rather than vaporization from the
solution. It is assumed that the water body and the chemicals dissolved are
well mixed with a thin surface layer across which a concentration gradient
exists. It also assumes that the air above the water is well mixed and that a
thin layer above the water surface contains a second concentration gradient.
The concentrations across the layers are assumed to be unequal such that the
volatilization rate of the indicator chemicals into the air is greater than the

condensation rate back to the water (EPA, 1986a).

Table 2 presents the calculated emission rate and air concentration for each

indicator chemical. Air concentrations were derived by dividing the emission
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rates by the following factors: wind speed, height of the atmospheric mixing
zone and the distance from the source to the receptor. The air concentration
is then multiplied by "the standard air intake volume for an adult during a
typical 8 hour workday (10m3/day). - The result, presented in Table 3, is the

potential onsite inhalation exposure that might occur during a workday.

3.3.3 Calculating Potential Onsite Exposures from Direct Contact with Soil

The Exposure Factors Handbook (EPA, 1988) estimates chemical intake factors for
exposures via direct contact with contaminated soils. For adults engaged in
outdoor work (e.g., yardwork, gardening) the combined intake from dermal
absorption and ingestion is estimated to be 537 mg/day. The factor is based on
the assumption that 57 mg of the chemical would be absorbed through intact skin
and 480 mg would be ingested from oral contact with contaminated hands while
eating, smoking, etc. For the purpose of this evaluation the intake factor
will represent potential exposure during onsite construction/excavation

activities.

The potential exposures resulting from direct contact with onsite soil are
calculated by multiplying the soil intake factor (537 mg) by the concentration
of the indicator chemicals detected in onsite soil samples. The results,
presented in Table 3, assume 100% absorption of the chemical from the soil

contacted.
3.3.4 Iculating Potential Offsite Exposure

As previously stated, the potential exists for the migration of volatile
indicator chemicals from onsite soil and surface (ditch) water to offsite
receptors. The nearest offsite receptor has not been identified. In such
cases, the NYS Department of Environmental Conservation suggests that the
property boundary should be evaluated as the nearest offsite receptor (NYSDEC,
1986). For this evaluation, the corner where the Buckeye and Hess properties
meet is the point of access for the Clark Property and will be considered the
property boundary. The distance from the source to the boundary is
approximately 800 ft. Using methodology set forth in NYS Air Guide I (NYSDEC,
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1986), calculated air concentrations onsite will be divided by a factor of 35
(see Appendix F) to estimate the ambient air concentrations at the property

boundary.

Table 4 presents the calculated onsite air concentrations and the estimated air

concentrations at the property boundary.
40 RISK ASSESSMENT .

4.] Compare Exposure Concentrations to Applicable or Relevant and Appropriate
Requirements (ARARs).

ARARs are media specific, enforceable standards promulgated by the federal or
state government that can be applied directly to site conditions. Both federal
and state ARARs for the indicator chemicals in each media are listed in Table
S.

In terms of federal regulations, the only promulgated standards are Maximum
Contaminant Levels (MCLs) for public drinking water supplies. There are no
federal ARARs for the selected indicator chemicals in soils or ambient air.
Since the ground and surface waters on the site are not sources of potable

water, drinking water MCLs do not apply.

The State of New York has promulgated drinking water standards and ambient
water quality criteria for specific classes of water bodies. The ground and
surface waters on the site are not sources of potable water nor have they been
classified; therefore, the New York State Water Quality standards do not
apply. The state has not promulgated standards for organic contaminants in
soil or ambient air. However, guidance values have been set for certain
organics in ambient air and are listed under Air Guide I (NYSDEC, 1986).
Although, the guidance values in Air Guide I are not enforceable standards,
they are widely used as a screening tool for determining whether or not a
permit should be issued and to assess ambient air quality in general.
Therefore, we compared the calculated onsite air concentrations to the
Acceptable Ambient Levels (AALs) set forth in Air Guide I. The results of the
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comparison indicated that the estimated onsite air concentrations for the

following compounds exceeded their respective AALs:

o . Trichloroethene volatilized from onsite surface (ditch) water

o Vinyl chloride volatilized from onsite soils and surface (ditch) water

Compliance with AALs must be determined for air levels detected at the "nearest
downwind receptor.” To date, the "nearest downwind receptor” to the Clark
Property has not been established. Thus, for the purpose of this evaluation,
the distance from the source to the area where access to the site is restricted
will be considered the nearest receptor. In this case, the distance is
approximatc'ly 800 ft. southwest of the Clark Property at the corners where the
Buckeye and Hess properties meet. Using the methodology set forth in Air Guide
I, thé calculated onsite air concentrations are divided by a factor of 35 to
obtain estimated levels at the nearest receptor. The results of this
comparison indicated that the estimated air level of vinyl chloride,
volatilized from onsite surface (ditch) water, would exceed the AAL at the

nearest receptor (i.e., property boundary).

4.2 :Health = Ba riteria Used for mparison___to alculated Exposur

Concentrations

In the absence of media specific ARARs for each of the indicator chemicals, EPA
advises that exposure concentrations be comparc_d to health based criteria (EPA,
1986D). These criteria, listed in Table 5, include reference doses (RfDs) for
non-carcinogenic compounds and cancer potency factors (ql‘) for known or

suspected carcinogens (IRIS).

RfDs are an estimate of the daily intake level for humans that is likely to be
without appreciable risk of deleterious effects over a lifetime of exposure.
These values can be compércd to the exposure levels calculated for each

indicator chemical.

Cancer potency factors (ql®*) can be used to quantitate the level of risk posed

by exposure to potentially carcinogenic compounds. For Superfund sites, the
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remedial alternatives are designed to reduce the exposure to carcinogenic
chemicals to levels that correspond to a range of risk between 1077 and
1074 (EPA, 1986b). For the purpose of this evaluation, the risk level that
should not be exceeded is set at 107 (i.e., a risk of 1 excess case of
cancer pér 10,000 exposed population). The ql* for each carcinogenic indicator
was used to estimate an intake level corresponding to a 1004 risk (see
Appendix G Equation A.2).

4.3 Assess Toxicity and Characterize Risk

Table 6 lists the estimated intake levels for onsite exposures to the indicator
chemicals and their respective EPA health based criteria. For non-carcinogenic
indicators, the calculated exposure levels can be compared to the RfDs. For
carcinogenic indicators, the calculated exposure levels are compared to intake

4

levels corresponding to a 10°" cancer risk.

The following is a discussion of those compounds for which the calculated
exposure levels exceed health based criteria. Also included is a brief
explanation of the magnitude by which the health based criteria are exceeded
for both noncarcinogens and carcinogens, in the worst case (unless otherwise

noted).
o Direct contact with onsite soils
Carcinogens
- The exposure estimate for vinyl chloride exceeds health criteria
by one order of magnitude but is still within a 10'4 risk level
(See Appendix G Section I-C).
o Inhalation exposure from volatiles in onsite soils

Carcinogens

- The exposure estimate for vinyl chloride exceeds health criteria

by one order of magnitude in both the worst case and average



A:oaﬁmamzcmvxmam vo mc I 10- mwr m

ﬁcoﬂanan;:nvxn-: vo uo T €0- d»m
4 Aym»ovxmdc vo uo I ro Mcu m

G861V ‘SDLTJoad swuoa fang puu

SUEHW S aWosid e
:c~43_m;:_ J04381°3
ﬂmuo smm N:.MQv.ﬁ

004318 1 G0 A08° Ly VO YO

ﬁo_uco L SO-JLOT ¢ SO-FIY°

T0tdEE"D | €0 JLB'S

'@

L

14

I

5
«

P

g

I

L

m

v

1

Aﬁmaovxmam y0-30° H do mwr 9 A0 ()
:oﬂ@nﬂmszﬂ ~o+Mﬂo.o_ :
1ex0 oum 00+J0E "9, T0+UABL'8B €0 A€9 1, Zn-F0oL"
::das—v;:ﬁ TOVvao2 " o) m
1ex1o d4ay ~C+MO~.N“ [10+3CE" 9 rc mﬂc 5 mo CISth
A:oﬁanﬁaccmvxndm bo-d0°1 ﬂo mOo G “ “
Aanhovxmﬁm PO-30°T T0-JdEE- m. i 1 Co-d12° mn £0-dcc”
] 1
S .. o s B e o ey o SR M e i e B o o 20 50 3 200 rn s
uoiqeeyuy 10+d60° 11 H \
RID 44 00+d00 L1 i 1 90-309°81 co q09°
= - n SRR, o TN S A ey [ 1, ] e A N S Lo gm0 P B
uotrareyuy m | 1
[eso a4y oo+m0v.ﬁ“ 20+IdGE°€C 1 €0-AST"G, €0-IAE8”
A:oﬂu.ﬁrzchvxmdm PO-d0°T €0-dEQ" m. H :
Aﬁcpovxn«m vo mo T e0-ALT" ﬁ. 00+d2L"V m vo m»o v" vo uw
»xk 1AV :oﬁamﬁc::H 10+d9C " m_ . H
4% (1RI0Q)NSTY vo Jo'1 <O Mmo e 00+mm> 8 vo M¢m m" CO8eT
Hauo a4y oc*mom m" =2 H g i <
(uotyereyuUI)}STY VO-d0'T H H ‘
(Tex0)qsTY F0-d0°T T0- mav A W 1 G0-dLE 2 LO-J20°
"~ uopaerequy m I !
Tex0 omm 00+300°L: 10-30T°V : €0O- va T, 20-399°
vdiasn 1(Yoatp/us), sirvos i S[Tos
X 98RO ' rJar ! aswo
! 1Saom | I 18J0M
¥ (4ep/Bu)
. (£2p/3w) ' AVAyyoM dnoll 8
H ODNIYNd HIALVM dADHVAUNSG
VIYALIYD ‘ ANV TIOS FLIGNO HOYd
aisvd HL1VIH H AYNSOIXH NOILVIVHNI

VIILIYD ddsvd HLIIVAH
SHINSOdXH QILVHILST A0 NOS [UVJIWOD

Y JA79vL

[RE AERI BN I T B
O HELEAL 4
TON[RA .w.~¢>< +

(9] MNm.ﬁm.- .amﬁ.u
bo Mvw.vm.mw-wwm I
coaso s 1oarzs
coan 1} o300
so-ato’i 103002

vo ots] z0-atos

VO-HVE T, €0 d9€°C

£0-d85°¢

¢0-dS9°€

mo Mrm

€0-366°1

VO 465V €0-JLY°6

bOo-AbPT L, €0-F90°8
ewequt i exejur
»8ar ) 38€0
I ¥ -k (e )
(Aep/Bu)

AVAXYOM ¥Nnoll 8
DNTYNA IUNSOdXE
LOVINOD LOJYId

4

et esm-——-

(

1e1°1) 2:2;_>x

JALUOTO TANIA

mz&:&mOmCJ:thﬁ

ANVHLIOYOTHOTUL 1°1°'1

ANANIOL

JATYOTHD ANATAHLAR

ANTZNIGTAILLY

mzm:&momcq:UHQ el T

mza:&@OMOq:bHc ﬁ

Mz<:&m0m64:o_a‘~_ﬂ

quzu uzoz<r:: n

ANAZNIG

STVOTHAND
HOLVOIANI



- 39 .
Revision 3§
September 21, 1989

case. The worst case exposure represents a 10'3 risk level;
whereas, the average case exposure is still within a 10'4 risk
level.

o Inhalation exposure from volatiles in onsite surface (ditch) water

Noncarcinogens

- The exposure estimate for trans-1,2-dichloroethene exceeds the

health criteria by two orders of magnitude.

- The exposure estimate for toluene exceeds the health criteria by

less than one order of magnitude.

- The exposure estimate for 1,1,1-trichloroethane exceeds the

health criteria by less than one order of magnitude.

Carcinogens

- The exposure estimate for 1,1-dichloroethene exceeds the health
criteria by three orders of magnitude and represents a 102

risk level.

- The exposure estimate for trichloroethene exceeds. the health
criteria by two orders of magnitude and represents a 10'2 risk

level.
- The exposure estimate for vinyl chloride exceeds the health

criteria by four orders of magnitude and represents a 10° risk

level.

5.0 NCERTAINTIE

Completion of a public health evaluation involves the wuse of numerous

assumptions and many uncertainties are inherent to the process. In most cases,
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site history, site characterization, chemical monitoring data and future use
information may be lacking to some degree. Toxicity information is based on
animal studies and extrapolation of effects to humans is a major source of
unccrtaingy. Likewise, the calculations used in exposure modeling rely on
simplifyiﬁg assumptions, many of which are considered "highly" conservative.
It is thought that these conservative assumptions will generally overestimate
the potential risks posed by exposure to a particular substance. Consequently,
the results of the Dbaseline evalvation should not be taken as a
characterization of absolute risk. However when the methodologies and
assumptions are applied evenly throughout the process, the evaluation will
highlight the areas of concern at a site so that they may be the focus of
further evaluation (EPA, 1986b).

For the Clark Property assessment, the estimated dermal and inhalation
exposures are conservative in that they do not take into account the
attenuating effects of biochemical degradation or actual atmospheric mixing on
contaminant concentrations. Nor do they take into account the mitigating
effects of personal protective equipment for potential onsite exposures.
Furthermore, it 1is conservative to compare these estimates to health criteria
established for chronic/lifetime exposures. One should keep in mind, however,
that the methodology used in this assessment does not address the potential
‘additive, synergistic or antagonistic effects of exposure to a mixture of
chemicals. The approach necessary to make a definitive assessment of these
potential interactive effects 1is not currently available and 1is beyond the

scope of this investigation.

6.0 SUMMARY

This evaluation was prepared by using currently available site monitoring data
and currently accepted EPA methods and assumptions to predict the risk posed by
potential exposure to indicator chemicals from the Clark Property site. The
results should not be taken as a characterization of  absolute risk but should
be used to identify the areas of concern at the site so that they may be

evaluated further.
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For exposures to noncarcinogenic compounds, an element of risk is suggested
when an estimated exposure level exceeds health based criteria. However, in
light of the conservative assumptions used in calculating onsite and offsite
cxposurc‘lcvcls, differences of one order of magnitude or less would not appear
to be significant. Where exposures to noncarcinogens are estimated at levels
greater than one order of magnitude above health criteria or exposure to
carcinogens are estimated at greater than a 1004 risk level, remedial efforts

should focus on the sources of these potential exposures.
Results of the evaluation indicate that onsite exposure to the following
chemicals was found to exceed health criteria by greater than one order of
magnitude for noncarcinogens or present a risk level greater than 10'4 for
carcinogens:
Noncarcinogen

o trans-1,2-Dichloroethene via inhalation

arcinogen
o l,I-Dichloroethene via inhalation
o Trichloroethene via inhalation

o Vinyl chloride via inhalation

mhh
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. table 3.11
Volatile Organic Subsarface Soil Anmaiytical Data

Clark Property

Hazardous Substaace List (3SL) - Volatile Organics
IPL Method 2240/62¢

----------------------------------------------------------------------------------------------------------

' i 18-1 ! 18-2 ; 18-2 : 18-2 | 18-2 :
1Conpounnd v 5-3(0-2) 1 S-3 (8-8) ) S-4 (8-10) ) S§-5 (10-12) ) 8- (12-14)
: ' | 7V iL i R ML I/ { A T VA
1Chloroaethade Vo180 1 36000 0 4700 0, 1% I 100 L
‘Brononethane Vo180 I 36000 I 40 nm: 1 D 300 n!
1Tinyl Chloride o180 I 36000 I 4700 8000 . 180 1000 i 3400 0,
iChloroethane N 1 B 36000 D 4700 0 180 0 3400 0!
'Hethyleae Chloride P 150 1 | 36000 ID ) 4700 11000 ; 180 530 ' 3400 6700 !
1Acetone v 3800 1D | 180000 0 24000 D) 920 1600 ) 1T000 0.
iCarbon Disulfide Vo300 I} 14000 . 1900 ., i} I 1400 [/
'1,1-Dichloroethylene P 300 §D ) 14000 0. 1900 0, 1200 1400 1.
11,1-Dichloroethane Vo300 970 ! 14000 I 1300 3600 | T4 7600 0 1400 .
'1,2-Trans-Dichloroethylene! 300 1700 | 14000 44000 ! 1900 54000 | T4 39000 | 1400 0.
1Chlorofora Vo300 1) 14000 0 1300 0 i I 1400 | I
'1,2-Dichloroethane V300 0! 14000 0 1900 0, " D 1400 0\
12-8atanone r 1500 I 72000 I 00 n, N 0, 7000 n.
11,1,1-trichloroethane P 300 BD | 14000 160000 ; 1300 30000 ; 14 20000 ) 1400 n,
\Carbon Tetrachloride v 300 D) 14000 0. 1900 0. 1! D, 1400 n.
‘Tinyl dcetate V1500 I 12000 D s | I 0. 1000 )/
‘Bronodichloronethane Vo300 I . 14000 0! 1800 LI n 0. 1400 .
'1,2-Dickloropropane v 300 I 14000 m: 1900 0! 14 M 1400 .
'1,3-Trans-Dichloropropese | 300 D 14000 D 1800 0, " I 1400 L)/
'Trichloroetiylege v 300 400 14000 530000 ; 1900 110000 | 74 110000 ; 1400 1900 )
‘Dibronockloronethane v 300 1 14000 0 1900 | T4 0 1400 nm,
11,1,2 Trichlorosthane V300 I 14000 I 1500 10 14 I 1400 0.,
" !Bengene . 300 0 14000 0., 1900 0 14 34 ) 1400 0
11,3-Cis-Dichloropropeae | 300 i, 14000 0 1500 0. 12! D) 1400 n,
12-Chloroethyl vinyl ether | 1500 0, 72000 I 9400 m: N 0, 1000 D,
'Brosofora \ 300 0 14000 0 1800 0, T4 D} 1400 o
'{-Nethyl-2-Pentanone v 1500 o 72000 0 9400 B 310 2000 T000- HD
12-Bezanone v 1500 i 12000 I 9400 0. 3N . 1000 0.
'1.1,2,2-Tetrachloroethaze | 300 1D 3 14000 I 1300 0| 14 0l 1400 LI
'Tetrachloroetbylene P30 I} 14000 I 1800 0 T4 160 ) 1400 .,
130laenae ' 300 5100 : 14000 €30000 : 1500 140000 . T4 97000 ) 1400 19000
‘Chlorobenzene v 300 5D | 14000 . 1900 L)/ i} M. 1400 nm,
'Ithyl Benzene P 300 5 1 14000 D) 1900 2200 | ¢ 2700 © 1400 0.
1Styrene v 300 . ND ) 14000 0. 1500 0. " 0 100 .
1fotal Iylezes v 300 300 : 14000 52000 ) 1300 13000 ) T4 9800 ) 1400 0.

---------------------------------------------------------------------

10TLS -
ALl paraneters are neasured iz ug/kg (dry wt) except where noted

1D = Not Detected
80 - Recording Linit



Table 3.11 (coasianed)
Tolatile Organic Sabsurface Soil Amaiytical Data

Clark Property

Bazardous Substance List (ESL) - Tolatile Organics

IP4 Hethod 8240/624

D I T L e L L T P

: - 18-4 : 18-4 : 18-4 f 78-5 : 18-§
1Conpound b S-4 (6-8) ) S-T (12-14)) 5-8 (14-18) 1 S-2 (2-4) | S§-7 (12-14)
: : BL VAL BL WAL, R VA BL VAL {1 1
Chlorosethane v 1500 0. 600 D 3400 m;, 150 0] 65 ]
iBroscaethane 11500 0 600 D 3400 0D 150 0. 650 10
1Tinyl Chloride 1500 3000 1 600 1700 | 3400 n: 18 B 650 1100
iChloroethane v 1500 0, 600 D 3400 0. 15 0, 65 1
iBethylene Chloride y 1500 D 600 1300 3400 9300 : 150 3800 ; 650 1200
1dcetone v 1500 ], 3000 0. 17000 m;, 15 . 3300 0
‘Carbon Disulfide T 600 n: 0 0D, 1400 n, 60 . 260 10
11,1-Dichloroethylene 1 600 ) I (] 0D 1o 0. 60 m, 260 i
'1,1-Dichloroethane 1 600 1800 ; 240 3500 ; 1400 6100 ! 60 I 260 1400
11,2-Trans-Dichloroethylene) 600 11000 | 240 14000 1400 0, 60 120, 260 17000
'Chlorofora v 600 n: 0 0 1400 n,) 60 . 20 0
'1,2-Dichloroethane 1 600 n.: 0D 1400 0, 1] i, 260 )]
12-Batanone 13000 m. 1200 I 7000 n;: 300 Il 1300 L))
11,1,1-Trichloroethane v 600 8000 ; 240 760 : 1400 11000 ; 60 60 , 260 1900
iCarbon Tetrachloride v 600 m, 0 D 1400 0, 60 m, 20 )]
Tinyl Acetate V3000 0., 1200 0. 7000 0m, 300 0D, 1300 [ 1)
'Bronodichloronethane v 600 0D U0 D 1400 o, 60 0 260 L))
11,2-Dichloropropane v 600 n: W D 1400 0. 60 m.: 260 L))
11,3-Trans-Dichloropropese | 600 D, U 0! 1400 m, 60 ., 260 L}
‘Trichloroethylene 600 19000 240 20000 ; 1400 47000 ; 60 250, 260 1100
1Dibronochloronethane v 600 0, W n. 1400 0, 60 m, 260 L))
11,1,2 Trichloroethane V600 n: 20 ) 1400 0| 60 m. 260 0
'Benzene v 600 0 0 0 1400 0, 60 m. 60 )]
11,3-Cis-Dichloropropeae | 600 0 0 1400 0| 60 ] 260 10
12-Chloroethyl vinyl ether | 3000 ], 1200 . 1000 m, 300 n. 1300 )]
1Bronofors 1600 | ] {1 I 1400 | 60 o 260 )]
14-ethyl-2-Pentanone v 3080 ., 1200 D 7000 D, 300 0 1300 1D
12-Hezanone 13000 . 1200 0! 7000 nm, 300 0. 1300 )]
11,1,2,2-Tetrachloroethane | 600 0! W I 1400 0! 60 B0 260 10
1Tetrachloroetiylene v 600 m: 0 0 1400 0, 60 . 260 0
1Tolaene 1 800 21000 ; 240 16000 ; 1400 47000 ; 60 210, 260 17000
1Chlorobenzene 1 600 n;, 40 0 1400 | /I 60 v 260 D
‘Ithyl Beasene v 600 D! 240 0 1400 | |/ 60 m.: 260 n
1Styrene 1600 0, W D, 1400 0, 60 V280 [}
v 600 3500, 240 8500 1400 1700 | 60 120, 260 700

cecccescscccccecccnccanececcec s erecReeeTecResTeReeRe RS n®

[1)¢ SR

All paraneters are measured in ug/kg (dry wt) except where noted

§D = Not Detected
BL = Recording Linit



(d0LE V.ol (COan1aged)
folatile Organic Subsurface Soil Apalytical Data
Clark Property

Bazardous Substamce List (BSL) - Volatile Organics
EPL Method 8240/624

----------------------------------------------------------------------------------------------------------

; ' 18-6 : 18-§ : 18-1 : 13-9 : 18-9 :
1Conpound v §-8 (14-18) t  5-9 (16-18) % S-5 (8-10) ! S-8 (10-12) ! ST (12-14)!
! ! i Nk BL VAL | Bl VAL L L i
iChloronethane 13100 I 6500 0. 15 o, 700 0. 150 0.
'Brosonetbane 3100 0 6500 n.: 715 0, 100 ., 15 0.
'Tiayl Chloride v 3100 1300 - 6500 B 150 ]m: 100 I 15 170

‘Chloroethane 13100 I, 6500 0, 15 0, 100 . 150 1,
'Methyleae Chloride v 3100 6800 ) 6500 15000, %0 B} 700 2000 150 640
'4cetone 16000 ID | 32000 13800 ] 3500 BB 750 0,
iCarbon Disulfide V1200 D 2600 o300 B 280 0. 60 n!
11,1-Dickloroethylene v 1200 1300 ) 2600 m: 300 m, 280 0. 60 0.
'1,1-Dichloroethane 1200 3700 2500 11000 ; 300 1300 : 280 1800 ! §0 3700

'1,2-Trans-Dichloroethylene; 1200 21000 ; 2600 7600 ! 300 2600 ! 280 0. 60 850!
‘Chlorofor .. V1200 I 2600 0, 300 0 280 0. 60 n!
'1,2-Dichloroethane v 1200 0 2600 ], 300 m: 80 0! 60 LR
'2-Batanone v 6200 ! 13000 0. 1500 D 1400 m.: 300 0.
11,1,1-Trichloroethane v 1200 6000 ; 2600 160000 | 300 nm: 80 . 60 nm.
!Carbon Tetrachloride v 1200 0. 2600 ] 300 n: 0 0. 60 nm.
iTinyl Acetate 1 6200 M 13000 nm. 1500 M 1400 m. 300 n.
'Brosodichloronethane v 1200 I 2600 0] 300 m, 20 0! 60 L
'1,2-Dickloropropase V1200 0. 2600 m.: 300 ;. 2% n. 80 LI
11,3-Trans-Dichloropropeae | 1200 0. 2600 0., 300 nm, 280 | 80 .
1trichloroethylene 1200 120000 ; 2600 970000 : 300 12000 ! 280 0, 80 290

iDibzronochloronethane v 1200 0 2600 m. 300 0, 280 . 60 0,
11,1,2 Trichloroethane v 1200 M. 2600 ] 300 m, 20 0. 60 LV
1Beagene ' v 1200 I 2600 m: 300 M. %0 0. §0 0|
11,3-Cis-Dichloropropene | 1200 0., 2600 m. 300 m, 80 0. 60 LI
12-Chloroethyl vinyl ether | 6200 0 13000 0, 1500 I 1400 m: 300 LDIR
‘Bronofora v 1200 I 2600 0 300 0 280 0 60 0,
'{-Methyl-2-Pantanone Y6200 I 13000 0. 1500 0], 1400 0, 300 .
12-Bexanone v 6200 0 13000 0, 1500 I 1400 m. 300 0,
11,1,2,2-Tetrachloroetbane | 1200 8. 2600 0, 300 0 280 0 60 LI/
'fetrachloroethylene V1200 0. 2600 ], 300 0, 280 0, 80 0,
'Toluene v 1200 110000 ; 2600 460000 ; 300 7500 : 280 2900 | 60 24000 |
\Chlorobensgene v 1200 0 2600 m: 300 m: 280 0. 60 n;
'Ithyl Benzene v 1200 2400 ) 2600 4400 } 300 ]! 280 0. 60 690 !
1Styreae v 1200 I 2600 0, 300 m, 20 0. 60 i,
1Total Iylenes . 1200 16000 | 2600 34000 } 300 . 280 540, 60 1300 !

§01IS :
A11 paraseters are pessured iz ug/kg (dry wt) except where noted

§D = Not Detected
BL = Recording Lisit



Mwaw v iaa | svmcamwww i

Tolatile Orgaaic Subsurface Soil Apalytical Data
Clark Property

fazardous Sabstance List (ESL) - Volatile Organics
EPA Nethod 8240/624

----------------------------------------------------------------------------------------------------------

! : B-10 -0 ! 3-10 -10 78-11 :
'Conpouzd v §-3 (4-8) | S-5 (8-10) , S-6 (10-12) 1 S-T (12-14) 1 §-2 (2-4)
' ; BL VAL BL VAL ! Rl TaL BL WAL, i W
iChloronethane v 850 ] 1500 0., 1700 i, 6500 m, 15 0,
'Broncaethane N 11 I 7500 0. 1700 0, 6500 0, 150 L1
1Vizyl Chloride 1 650 ED |. 7500 19000 ! 1700 25000 : 6500 29000 ! 150 n.!
'Chlorcethane HI 11 I 7500 0, 1700 B 6500 0 150 0|
‘Hethylene Chloride , 650 850 ) 7500 30000 ) 1700 4000 ; 6500 7600 ; 150 480 !
1Acetone v 3300 ED | 38000 40000 ! 8500 150000 : 33000 94000 ! 750 )
iCarbon Disulfide v 260 D 3000 0. 680 I 2600 0! 60 L
11,1-Dichloroethylene V260 Il 3000 0. 68 0 2600 0. 60 0,
'1,1-Dichloroethane v 260 §D | 3000 12000 ; 680 7200 ; 2600 8200 ; 60 n.
11,2-Trans-Dichloroethyleae; 260 9400 | 3000 37000 ; 680 22000 . 2600 30000 ; §0 ¢ |
‘Chlorofors Vo280 D} 3000 0. 680 0 2600 0. 80 LI
11,2-Dichloroethane V260 0 3000 0, 680 I, 2600 . 80 n,;
'2-Butanone V1300 I | 15000 ED: 3400 - ED, 13000 0. 300 0.
11,1,1-Trickloroethane 1 260 11000 ; 3000 100000 ; 680 1700 | 2600 11000 ; 80 nm.
iCarboa Tetrachloride y 260 0, 3000 0. 680 0, 2600 n.| 60 nm;
3Vinyl Acetate v 1300 §D | 15000 0l 3400 Il 13000 n., 300 o,
1Bronodichloronethane v 260 ! 3000 0, 68 I, 2600 n. 60 |
11,2-Dichloropropane V260 0 3000 0, 680 I 2600 . §0 m,
11,3-Trans-Dichloropropene | 260 I 3000 B 680 0 2600 0. §0 !
1Trichloroethylene 260 38000 ; 3000 350000 ; 680 2700 , 2600 15000 ; §0 5100 ;
1Dibrosochloronethane v 260 gD 3000 . 680 0, 2600 . 60 0.
11,1,2 Trichloroethane v 260 0 3000 I, 680 0 2600 0, 80 |
‘Bengene | v 260 0. 3000 0. 680 I, 2600 . 60 0,
11,3-Cis-Dichloropropene ' 260 i 3000 i 6880 0 2600 0. 60 .
12-Chloroethyl vinyl ether | 1300 8 15000 I 3400 D 13000 0, 300 i |
'Brenofora v 260 0 3000 i 680 0. 2600 0. 80 0,
14-Yethyl-2-Pentanone v 1300 B . 15000 ED ! 3400 4700 ; 13000 0. 300 .
12-Jexanone v 1300 I | 15000 I, 3400 D, 13000 |} 300 .
11,1,2,2-Tetrachloroethane | 260 0 3000 0. 680 ) 2600 . 60 nm,
'Tetrachloroethylene y 280 ] 3000 0 680 Il 2600 0. 60 0.
1Tolaene {260 16000 ; 3000 {70000 : 680 57000 ; 2600 55000 . 60 2900
1Chlorobensene v 260 I 3000 0, 680 0 2600 0. §0 0.
'Ithyl Benagene V260 1 3000 I 680 n, 2600 LI 60 18
1Styrene V260 I 3000 I, 6% - KD, 2600 KD §0 0.
{260 980 ) 3000 8400 , 630 2800 ; 2600 0. 60 420 )

B L L b T e e DL PR LR L R R e R R L L L e e D e e

0715 :
811 paraneters are neasured iz ug/kg (dry w»t) except where noted

¥D = Not Detected
8L = Becording Limit



\Conpound

....................

'Brononethane

1Vinyl Chloride

iChloroethane

1Carbon Disulfide
11,1-Dichloroethylene
11,1-Dichloroethane
'1,2-Trans-Dichloroethylene; 130 3300

1Chlorofora

!1.2-Dichloroe§hane

'2-Batazone

'1,1,1-Trichloroethane
iCarbon Tetrachloride

Tiayl Acetate

1Bronodichloronethane
11,2-Dichloropropane
11,3-Tzans-Dichloropropese
iIrichloroethylene
iDibronochloronethane
11,1,2 Trichloroethane

1Bensene

11,3-Cis-Dickloropropene

EBronoforn

1{-Nethyl-2-Pentanone

12-Bexanone

11,1,2,2-Tetrackloroethane
iTetrachloroethylene

'Toluene
iChlorobenzene
'Ithyl Benzene
1Styrene
1Total Iylenes

10T1S :

Clart Property

fazardous Substance List (ESL) - Volatile Organics
IPA Nethod 8240/624

| 4,000 R 2l )4 i 4 CUR B-11 13-12
v §-3 (4-8) . S-4 (6-8) . S-S (8-10) | -6 (10-12) ;  §-3 (4-6)
: 8L VAL 8L WL, 8L WAL | i T i AL
P30 . 1600 ED 1500 0. 2000 M, 100 0N
A 1) . 1600 ED; 1500 D 2000 m, 1700 B
V30 . 1600 §D 1500 I, 2000 8000 T00 HD
P30 I 1600 O 1500 0. 2000 m, 700 I
Vo330 0 1600 ED; 1500 KD | 2000 11000} 700 880
V1700 B 780 1 7500 I, 9800 KD 3500 WD
c 130 . 620 0. 600 0. 1% 0m: %0 B
v 130 WG 620 ED) 600 D T80 200 280 40
v 130 0. 620 0D, 600 D 780 18000 280 15000
620 1200 7 600 4000 ; T80 63000 280 WD
v 130 0 620 I 600 m.: % m: 20 M0
co 10 0 620 I 600 n. 7180 m. % LI
. 680 I 3100 ED 30000 I 3300 KD, 00 XD
v 1300 2100 ) 620 &400 i 600 5800 : 780 33000 % 20 L}
v 130 I, 620 0 600 0, 10 0 280 0
y 660 ED ) 3100 N 30000 I 300 ED) 1400 0
v 130 0 620 O, 600 m, 10 0D, 20 D
v 130 . 620 I, 600 0n: 1% m, 280 10
Vo130 0 620 D 600 m: 180 m: 280 L}
v 1300 1300 0 620 40000 ; 600 32000 ; 780 600000 ; 280 2000
v 130 0, 620 I 600 m: 1% 0,20 LI
v 130 M, 620 W 600 0m, 1% m: 0 0
P 130 0. 620 I, 600 m, 180 m: % M
o 130 0. 620 0, 600 n: 18 0. %0 i
v 3100 ND . 30000 I 300 B 1400 10
v 130 B, 620 M. 600 m: 1% B0, 80 B
660 B 300  ED . 30000 I, 3300 O 1400 1
860 0 3100 ¥ 30000 B, 3300 KD, 1400 1D
V130 I, 60 W, 600 m: 7% m, %0 10
Vo130 0. 60 I, 600 m, 710 0, %0 1D
b 130 21000 § 620 47000 ; 600 24000 ; 780 200000 ; 280 3900
v 130 0, 620 I 600 m: 11 D, %0 L}
V130 T80 620 1400 ) 600 70O ; T80 2300, 280 1
V10 0. 620 W, 600 m: 1% o % B0
V130 5200 ) 620 9400 ) 600 4900 | T80 16000 ; 280 1200

A1l paraneters are measured in ug/kg (dry wt) except where noted

ED = Not Detected
8L = Recordiag Limit



Tabie 3.11 (coatinued)
Tolatile Organic Subsurface Soil Analytical Data
Clark Property

Bazardous Substance List (BSL) - Volatile Organics
EP4 Method 8240/624

----------------------------------------------------------

i : 3-13 | 18-13 )
1Conpound Vo §-34 (6-T) ! §-3B (1-8)
: ) H BL VAL, BL VAL,
1Chloronethane vo3300 0m., 20 | /I
iBrononethane ; V3300 nm, 220 | /I
i7inyl Chloride v 3300 7100 220 760 )
iChloroethane V3300 W 220 { N
1Bethylene Chloride v 9300 5400 220 350
iAcetone v 17000 0D 1100 | |
1Carbon Disulfide v 1300 n. 1] n.
11,1-Dichloroethylene V1300 n, 88 140
11,1-Dichloroethane b 1300 1700 ! 88 o,
11,2-Trans-Dichloroethylene; 1300 12000 ! 88 810 )
1Chlorofors V1300 0. 88 | N
11,2-Dichloroethane V1300 LI 88 | |/
12-Butanone ' 66000 I 4400 [ jIH
11,1,1-Trichloroethane v 1300 0. 88 m;
iCarbon Tetrachloride V1300 | I 1] |
Tiayl Acetate , 66000 0, 400 | N
1Bronodichloronethane ¢ 1300 | I 88 |
11,2-Dichloropropaze v 1300 | I 88 m,
11,3-Trans-Dichloropropene | 1300 n; 1] nm.
Trichloroethylene V1300 2108 88 210}
'Dibronochloronethane v 1300 n; 88 m.
11,1,2 Trichloroethane v 1300 | I 88 | /IS
1Benzene v 1300 0, 88 10
11,3-Cis-Dichloropropene | 1300 0, 88 n.
12-Chloroethyl vinyl ether | 66000 D 4400 .,
1Bronofora boo1300 n, 88 |/
14-Bethyl-2-Pentanone 166000 0 4400 | )/
12-Bezancae 156000 D} 4400 0.
11,1,2,2-Tetrachloroethaze | 1300 0. 8 m:
iTetrachloroethyleae L300 | /I 48 0.
iToluene Y1300 20000 88 2200
iChlorobenzene ' 1300 nm; 88 [ |
1Ithyl Benzene v 1300 n. 88 110
1Styrene 11300 | I 88 0.

vo1300 4400 | 88 520 |

----------------------------------------------------------

50TIS
ALl parameters are neasured iz ug/kg (dry wt) except where noted

§D = Not Detected
BL = Becording Limit



APPENDIX B

GROUNDWATER DATA



fable 1.4
Tolatile Organic Gromadwater Lmalytical Data

Claeg Property
Jarchk 22 - 23, 1988

Tazardous Sabstance List (ESL) - Volatile Orgasics
IPL Hethod 62¢

----------------------------------------------------------------------------------------

1Conpound ' i ;
, . il 1 S il P-4 il p-20
'Chloronethane { 5008 n § v 13000 [ {]
'Broscaetiane v 5000 n . 5 v 13000 0
Tayl Chloride V5000 35000 | § 2T ) 13000 0
1Chlozoethane v 5000 n . § 0D 13000 10
'Hethylene Chloride ' 20000 n 10 025000 n
1Acetone , 25000 n . 4] n 130000 n
1Carboa Disulfide v 2000 n. 2 n | 5000 [ })]
'1,1-Dichloroethylene 2000 n ! 2 a1 ) 008 n
'1,1-Dichloroetiane V2000 31008 | 2 s 8000 12000
11,2-Trans-Dichloroethyleae | 2000 85000 | 2 m 5000 240000
-1Chlorofora 12000 | 2 n | 5000 n
11,2-Dichloroethane v 2000 | 1 2. n . 5 )]
12-Batancne v 10000 n ! 10 n 5 n
11,1,1-Trichlorcethane poo2000 8000 | 2 n | 5000 180000
1Carbos Tetrachloride v 2000 n . 2 D | S n
Tizyl dcetate v 10000 n . 10 D ;2500 n
1Bronodichloronethane v 2000 n 2 m ., s000 n
11,2-Dichloropropase V2000 n . 2 n , 5000 n
11,3-Trans-Dickloropropene | 2000 n 2 m . 5600 0
iTrichloroethylene v 2000 170040 ! 2 8 ! 5008 330000
1Dibrosochloronetiane VAN D, 2 n | 500 0
11,1,2 Trichloroethane (| n . 2 n . S0 0
1 Beazene ) n 2 L4 5000 0
11,3-Cls-Dichloropropene v 2000 D . 2 n | 300 n
12-Chloroethyl viayl ether | 10000 D 10 n 250 n
iBrosofors ] n . 4 n | s n
t{-Hethyl-2-Peatancae 110000 n 19 nm | 25080 n
12-Texanone v 10008 D\ 10 0D 25000 n
11,1,2,2-Tetrachloroethane | 2000 D 2 m | se0e 0
1Tetzachloroethylese v 2000 . 2 n . s n
Tolaeae voo000 110000 ? 126 ! 5000 130000
'Chlorobensene '2000 n ! 2 n | s n
{Ithyl Beasene p 2000 n . 4 1 00 0
1Styrene ([ D! 2 m s 0
'Total Iylees L2000 m . 2 « ) S0 0

-------------------

A1l values expressed ia ag/l (ppd).

D - Not Detected
Bl = Reporting Limit

- e e m e m e e —w s w. wn wm = -

m em —. v w. W mm e = W - -



fable 3.8 (coatinmed)
Tolatile Organic Groundwatar laalytical Data

Clark Property

Sarch 22 - 23, 1388

Tasardoas Sabstaace List (ISL) - Volatile Organics

I21 Bethod 624

---------------------------------------------------------------------

--------------------------------------------------------------

11 valoes expressed in ug/l (ppb).

ID = ot Detected
8L - Reporting Linmit

----------

'Coapoand . : "
X 1 i DeC-88 i DeC-8 1 Bl DGC-10§
1Chlorosetdase ! § n: 5 n . 5 n
. 1Broncsetdane : 5 n . 5 n . 50 n
1Tiayl Chloride ' § n . § n . s 890
1Chloroethane H § n | 5 n | 5 L]}
'Setdrleae Qhloride } 5 n . § n | 1000 ]
1leetone ' 4] n . i3 n | 250 21000
'Carbon Disalfide ; 2 n. 2 n ! 0 [}
1,1-Dichloroethylens : ¢ n . 2 n | 200 150
11,1-Dickloroethane : 2 5.1 | 2 3.9 5 3100
11,2-Trans-Dichloroethylens | 2 12 ) 2 5.8, 11208 13000
'Chlorofors : 2 D 2 n . ]
11,2-Dichloroethane : 2 D\ 2 n : n
12-Batanone ' () [ 1 10 n . e 3100
11,1,1-Trickloroethane : e n . 2 n ; 0 3100
'Carboa Tetrachloride H 4 [ 1 I 4 n : n
1Tinyl leetate ' 18 n . 10 n | 1 n
‘Bronodichlorosethane ! ? D 2 n . n
11,2-Dichlorepropane : 2 | 2 n W n
11,3-Trans-Dicklocopropene | 2 n . l n . n
1Teicklorcethylene . 1 2 2 3.1 ouin 13000
1Dibrosochloronethane ! ? 1 I ? B W L))
11,1,2 Trichloroetians J 2 n ! 2 n ; 00 1)
1Beazese : 2 3.1 n . W00 1))
11,3-Cis-dichloropropene ! 2 n | 2 | 1 | )]
12-Chloroetdyl viayl ether ! 10 n . 10 D | 1000 1))
\Brosofora 4 2 1 N 2 D M | )
VE-Rethyl-2-Peatancae ' 1 1 I " n | 10 )]
12-Tezan00e ! 10 D | 1 n | 1080 )]
11,4,1,2-Tetrackloroethane | ; n 2 D ; M n
1fetrachloroethylens L. 2 n | 2 n ; M n
Toluene : 2 13 2 2.5 1 00 41000
1Chlorobensene ! 2 | 1B 2 D . 200 n
Ity Beazene : 2 D - n ; 0 )]
1Styreae ! i nm! 2 n . 00 n
: 2 n . 2 n ., 2400

- - e e e e i o e e i



fadle J.8 (continued)

Tolatile Organic Grouadsater Analytical Data
Clarg Property

Barch 22 - 23, 1388

Razardows Sabstaace List (ESL) - Volatile Organics
124 Bethed 624

-----------------------------------------------------

I11 values expressed iz ug/1 (ppb).

§D = Not Detected
BL = Reporting Linit

1Coaponad : : '
: : iIL  DeC-100 ! RL DpeC-11 0 BL DeC-12
aChloronethane - n $ n | 3 [}
\Broncaethane L [ ) § n . S L))
'Tiayl Chloride v 500 120 ! S n 5 0
Chloroethane v 500 n 5 n | 5 0
‘Betdyleae Chloride R 1 | n § n . § [}
1deetoae v 2500 §5000 2 D @ n
iCarboa Disulfide v 200 n 2 n 2 n
11,1-Dichloroetdylene i 2 1500 | 7 n | 2 n
11,1-Dichloroethane Vo200 5300 2 D . 2 n
'1,2-Trans-Dichlorcethylene | 200 10000 2 n | ? n
iChlorofora | | 1 2 n | : n
11,2-Dichloroethane I ] n 4 n . 2 n
12-Batasoae V1000 800 ! 19 n : uw n
'1.1,1-Trichloroethane i m 18000 ! 3 n 2 L))
1Carbon Tetrachloride y 28 n 2 D | 2 n
Tinyl Jeetate [ ]) | 1 I 10 D n n
1Brosodicklorosetiane V200 [ 1 2 n | 2 n
11,2-Dichloropropane N { ] D | 2 n ! 4 n
11,3-Trans-Dichloropropens | 200 D . 2 ‘D 2 n
iTrichloroetdylene 1200 160000 ! 2 n | 2 )]
1Didrosochloroaetiane ] ) 2 n | 2 n
11,1,2 Trickloroethane Vo200 n . 2 n | 2 )
'Beazene -2 | 1 I 2 n . 2 0
11,3-Cis-Dichloropropese | ) n . 4 n | 2 n
12-Chloroethyl viayl ether | 1000 n 10 D 10 )]
1Brosofors pR | | ROt 2 n ! - [ ])]
14-Hethyl-2-Peatancae [ ] ) D ; 19 n : 1 n
12-Iezanone v 1000 [ /I 10 n . 10 n
11,1,2,2-Tetrackloroathane | 200 D! 3 D | 1 [ 1)
iTetzachloroethylene LR | n . 2 D 2 n
1Toluene HE | 13080 ! 2 D 2 n
iChlorobeasens - R { | D | 2 n . 2 n
‘Ithyl Beasene A { ] 20 ! 2 - S S n
1Styrene )| [} 2 n . 2 n
] 200 2100 ! 2 n | 2 0

-------------------

- - —-—-——- -

- e - e ES e- . e - - —— - - -
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fable 3.8 (continued)
Yolatile Organic Grouadmater Asalytical Data

Clark Property
Jarch 22 - 23, 1988

Bazardoas Sabstance List (HSL) - Volatile Organics

IPL Hethod 624

---------------------------------------------------------------------

1Conpound - ; I-3
H ' i DpeC-13 ) BL  (DeC-10D)
»+Chloronethane v 5000 m 5000 n
1Brosonethane v 5000 m | 5000 n
1Tinyl Chloride v 5000 55000 | 5000 [}
1Chloroethane v 5000 m ; 5000 n
1Hethyleae Chloride 120000 m | 5000 n
'leetone v 25000 m " 25000 53000
iCarboa Disulfide y 2000 0 | 2000 n
11,1-Dichloroethylene 12000 m ;2000 )]
11,1-Dichloroethane 2000 31000 | 2000 §700
11,2-Trans-Dichloroethylene | 2000 17000 | 2000 12000
1Clorofors 12000 m . 2000 n
11,2-Dichlorcethane 1 2000 m 2000 [ 1)
12-Batasone 110000 m | 10000 D
11,1,1-Trichloroethaze 12008 m ;2000 22000
\Carbon Tetrackloride 1 2008 D 20800 [ )]
1Tinyl deetate 10000 D | 10000 )1
1Bronodichloronethane 12000 m ; 2000 0
11,2-Dickloropropane v 2000 nm . 2000 )]
11,3-Trans-Dichloropropene | 2000 D ;2000 n
iTrichloroethylene v 2000 23000 | 2000 150000
iDibronochloronethane v 2000 m 2000 n
1101,2 Trichloroetiane 12000 m . 2000 n
1Bengene v 2000 Im | 2000 [}
11,3-Cis-Dichloropropese T 2000 nm | 2000 )]
12-Chloroethyl vinyl ether | 10000 0 | 10000 1))
13rosofors v 2008 0D ; 2000 n
14-Hethyl-2-Pentanone 1 10000 0 ! 10000 n
12-Texanone v 10000 I | 10000 )]
11,1,2,2-Tetrachloroethane | 2000 nm | 2000 )]
iTetrachloroethylene 12000 m 2000 n
iToluene 12000 79000 : 2800 73000
1Chlorobenzene 12000 m ; 2000 n
1Ithyl Beagenze v 2000 0D | 2000 n
1Styrene v 2000 m | 2000 n
1Total Iylezes v 2000 2800 ;2000 n

A1l values expressed in ug/l (ppd).

I = Bliad Duplicate
ID = Not Detected
8L = Beporting Limit

ceccavecccccccccnccccccncnsTeccscesesTeccsccenreccesTcecstcascneRane®



Tadle 3.9
Seni-Tolatile Orqanic Grouadwater Amalytical Data
Clark Property
Barch 22 - 23, 1988

Bagzardous Sabstaace List (ISL) - Semivolatile Organics aad Base Heutrals
EP1 Nethod 625

-------------------------------------------------------------------------------------

'Conpoand ‘ ! \
: v BL DeC-105 | 1L DeC-100 | BL  DeC-10Ds
Pheaol S W 2 10 83
'1bis(2-Chloroethyl)ether D n.: n . 10 ]
12-Chlorophenol V10 n . 1w n . 10 n
i1,3-Dichlorobensene v 10 mn; W n.: 1 )1
i1,4-Dichlorobenzene S (| n: 1 nm 1 n
1Beazyl Alcodol v 10 It} 10 ;i S I
11,2-Dicklorobenzene | 1m+ 10 ) T r
12-Bethylphenol S ¢ S Tt N Ir
1bis(2-Chloroisopropyl)ether | 10 m.: 10 m.: 10 n
1{-Hethylphenol V10 I 10 k1]
J-Bitrosodi-n-propylasine | 10 m, 1 n . 10 0
'Bezachloroethane Y | n.: 10 n.: 1 L )]
1Bitrobengene 10 n ., 10 n . 10 )
1 Isophoroae V10 D, 10 n.: 1 [ )]
12-Titrophenol A n . 1 n: 1 n
12,4-Dinetbylphencl | n.: uw n.: 1 n
1Bensoic Aeid V50 n ., 5 n . 5 3
1big(2-Chloroethozy)netdane | 10 n ., 1 n.: 1 0
12,4-Dichlorophesel R n, n . n
11,2,4-Trichlorobensene Voo 10 n . 10 m: 10 [}
‘Haphthalene Yol a0 10 r{ B 23
14-Chloroaniline | n . m: 10 L 1)
1Hexacklorobutadiene S . 10 n: 1 0
+4-Chloro-3-sethylphenol S { mn . 1 m.: 10 n
12-Bethylnapthalene Vo 10 T 0 ! n r
‘Bezachlorocyclopeatadiene | 10 m . 10 n.: 0
. 12,4,6-Trichlorophencl S { | D 10 L 10 i
12,4,5-Trichlorophenol v 50 m . 50 mn . 50 n
12-Chloronaphthalene v 10 | )/ 10 | )/ 10 n
12-Bitroaniline 1 m: 50 m: 5 [ )]

--------------------------------

A1l valoes expressed in ug/l (ppbd).

ID = Bot Detected

BL - Beporting Limit
Tr = Trace Detected

8 = Jiltered Semple



Seai-Tolatile Organic Grouadwater Analytical Data
Clark Property
Narch 22 - 23, 1988

Bazardous Sabstance List (BSL) - Semivolatile Ozgazics aad Bage leatrals:
IPL Nethod 625

-------------------------------------------------------------------------------------

1Conpound : ' H
: N 1 DeC-108 | 1L D6C-100 } BL  DGC-10Ds
'Dinethyl phthalate ' 0. 18 ] 10 L]
1dcenaphthylene () EDSE 10 n.: 1u n
13-Bitroaniline V50 TN M 5 n
1dcenaphthene | R 10 )RR | 0
12,4-Dinitrophenol I 1) T m . 5 1))
1{-Titrophenol V50 e o Wi 0 n
iDibensofuran v 10 IR =10 i 1 n
12,4-Dinitrotoluene Y 0n . 10 SR | n
12,6-Dinitrotoluene S S o 1. )]
‘Diethy] phthalate S D 1 nm.: 1 n
14-Chloropheayl pheayl ether ; 10 n: 10 0 10 n
1Tloorese I BDE = 10 B 0 )]
1{-Titroaniline” 1! n.: N n . 30 [}
14,6-Dinitro-2-sethylphenol | 50 n: N nm ., 5 n
1B-Bitrosodiphenylanine HE ' 11 S m ., 1 [}
14-Brosophenyl pheayl ether | 10 EDat 10 S 040 n
'Hexacklorobeazene () m.: 10 DI | n
1Pentachlorophenol 1 | n . 5 n ., 5 n
1 Phenanthreze H e SRR | n., 1w n
iathracene S | m ! 10 m . 1 L))
1Di-a-batyl phthalate Y 1 OO | T 2. 1 Ir
‘Ilooranthese S | 1 () mn.: 1 L))
iPyrene HE n . 10 m ., 10 n
1Batyl deazyl phthalate v 10 m: 1 n . 1 n
13,3 -Dichlorobensidine v 20 nm.: 20 m. 0 [}
‘Benszo(a)anthraceae ro0 m: 10 m: 10 0
'bis(2-3thylhezyl)phthalate | 10 7wl M i B e
'Chrysene S n: n . 10 0
‘Di-n-octyl phthalate V10 im0 m . 10 n
1Benso(d)fluoroanthene v 10 | /R (. n ., 10 [}
'Beaso(X){laoroanthese HE n; 10 0m; 1 0
1Bengo(a)pyrese (' n.: 10 m . 10 n
'Indeno(1,2,3-c,d)pyrene S nmn., 10 m.;: 10 )]
‘Dibenso(a,h)anthracese HE Y m, 18 nm; 1 [}
() m ., . 11 n

-------------------------------------------------------------------------------------

A1l values expressed is ug/l (ppb).

ID = Not Detected

BL = Reporting Limit
Tr = Trace Detected
8 = [Piltered Sample

e - e mm wm em Em EmE me mEm = mw W EE E™ Ee Ee T BT e mE m e e Em e m e e e e = = = —
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Table 3.10
Petroleun Bydrocarbon Groundmater Apmalytical Data
Clark Property
Barch 22 - 23, 1988

-------------------------------------------------------

Nonitoring Total Petroleus | Qualititive

Well Nomber | Hydrocarbon(mg/L) Ideatification 8
(] ]

P-12 : i i G/L0 :
P-14 g 8.3 i L0 i
B-20 , 12 ' G/L0 !
DGC-8s | 1.1 : Lo :
DGC-4D | 2.3 : i i
D6C-105 l 11 i 6/L0 i
DGC-10D ' 15 ¢ &L/ i
6C-11 ! 0.4 | i :
D&C-12 ' $.6 \ Lo i
D6C-13 ! 8.9 ! G/L0 I
I-3 (D6C-10D) | 13 | G/LO i

I - Blind Duplicate

L0 = Lubricating 0il

PAE = Polynoclear Aromatic Hydrocarbonms
10 = lRuel 0il

G = Gasoline

BC = Higher Level Hydrocarbons

s The sample bas GC/PID characteristics that are similar to ome
of the above nmaterials.



APPENDIX C

SURFACE WATER AND SEDIMENT DATA



iagble J.1J

Tolatile Organic Surfacevater and Streas

Sedinent Anmalytical Data
Clark Property
Sarch 22 - 23, 1988
Hazardons Substamce List (ESL) - Volatile Organics
EPA Nethod 624

B L e L L T R P T P L T T T T e

1Conpoannd . Barge Cazal | Barge Canal
' ; BL §P-1 ) il §P-2
iChloronethane ! 5 0 5 )]
1Brononethane - 5 0 5 0
1Tinyl Chloride : § n | 5 L))
{Chloroethane ! 5 0 5 0
1Methylene Chloride - 10 0 | 10 L))
1Acetoze : 25 0 25 )
iCarbon Disulfide - 2 n | 2 0
11,1-Dichloroethylene : 2 n | 2 1)
11,1-Dichloroethane : 2 0| 2 1
11,2-Traps-Dichloroethyleze ! 2 0 | 2 )]
i\Chlorofors : 2 n | 2 0
11,2-Dichloroethane : 2 0 2 L))
12-Butanone A 10 ) 10 1))}
11,1,1-Trichloroethane ! 2 0, 2 0
iCarboa Tetrachloride : 2 0 2 [}
'Viayl leetate ! 10 n 10 L))
1Bronodichloronethane ! 2 ) 2 0
11,2-Dichloropropane ! 2 0 | 2 1
11,3-Trans-Dichloropropene | 2 | 2 [ })]
1Trichloroethylene ! 2 0 2 n
‘Didbronochlorosethane : 2 0 . 2 0
11,1,2 trichloroethane ' 2 0! 2 0
1Benzene ! 2 0 | /A D
11,3-Cis-Dichloropropene : 2 0 . 2 1
12-Chloroethyl vinyl ether ! 10 0 | 10 L))
1Bronofors / 2 0 2 L))
1{-Nethyl-2-Peatanone H 10 n! 10 0
12-Texanone : 10 | 10 L}
11,1,2,2-Tetrachloroethane | 2 0, 2 L))
iTetrachloroethene ! 2 2 3 2 )
1Toluese ! 2 n 2 [}
iChlorobeasene ! 2 0n | 2 0
{Ithyl Benzene ! 2 0. 2 0
15tyrene ' 2 n 2 10
' 2 0. 2 1

Taloes for aqueous samples expressed in ug/l (ppb).

Talues for solid samples expressed in ug/kg (ppd) on dry weight basis.

§D = Not Detected
8L - Beporting Limit



Tolatile Organic Sarfacevater and Strean

Sedineat Analytical Data
Clark Property
Barch 22 - 23, 1988
HJazardous Substance List (ESL) - Volatile Orgamics
IPA Nethod 624

1Coaponnd : Diteh water |  Ditch sediment
: : 8L sN-2 iL SID-2
iChlorosethane R I . 1000 )}
'Brononethane R - 0 . 1000 L§)]
'Tiayl Chloride v 130 2300 1000 3700
1Chloroethane RN n | 1000 0
iBethyleze Chloride o 500 0 | 6000 0
1Acetone P 630 $800 | 5000 8600
1Carbon Disulfide ! 50 I ;2000 L))
11,1-Dickloroethylene ! 50 180 | 400 5400
11,1-Dickloroethane - 50 1100 ;400 8300
'1,2-Trans-Dichloroethyleae | 50 14000 | 400 280000
iChlorofors : 50 m . 400 )]
11,2-Dichloroethane : 50 0 400 L))
12-Batanone 1 .05 0 | 2000 [}
11,1,1-Trichloroethane . 50 $000 400 180000
iCarbon Tetrachloride H 50 |} R { [ )
1Tinyl Acetate i 280 0 i 40 0
1Bronodichloronetbane : 50 0D 400 L))
11,2-Dickloropropane ; 50 m ;{00 [ )
11,3-Trans-Dichloropropene | 50 m | 400 1)
iTrichloroethene \ 50 5700 ; 400 100000
1Dibronochloronethane ! 50 0 400 L))
11,1,2 Trichloroethane : 50 0 | 400 ]
1Beagene H 50 n ;{00 |}
11,3-Cis-Dichloropropene ! 50 m . 40 L))
12-Chloroethyl vinyl ether | 250 0 2000 L))
1Brozofora ! 50 m ) 400 0
14-Hethyl-2-Pentanone v 250 300 2000 0
12-Bezanone HER 0 1 2000 [}
11,1,2,2-Tetrackloroethaze | $0 0m 400 0
1letrachloroethylene ! 50 0 ) 00 0
1Toluene ! 50 5700 | 400 1100000
1Chlorobenzese s 50 0D 400 )]
1Ithyl Benzeae ! 50 0 400 18000
1Styrene ! 50 0D 00 )]
' 50 170 ¢+ 400 180000

Talues for aqueous samples expressed ia ug/l (ppb).

Taloes for solid samples expressed in ug/kg (ppd) on dry weight basis.

ED = Mot Detected
L = Reporting Limit



fable 3.13
Petrolenn Hydrocarbon Surfacemater and Strean
Sediment Analytical Data
Clark Property

: : : :

Sasple Identification ;|  Date | Total Petroless | (Qualititive |
and Location : ) Bydrocarbon(ng/L) | Identification 8 |
Ditch Sediment ; E E E
$E0-1 YT woo! onaw !
SID-2 v 3/22-23/88 4300° : L0 .
Diteh Water E ' E !
-1 T n noo!
SN-2 1 3/22-23/88 3.1 ; Lo ;
Barge Canal E E E E
-1 | 3/22-13/88 ! 02 ! TR
Sp-2 1 3/22-23/88 ! 0.16 : 1} '

cemeccceccccaccvecnctcene seccescecsen

L0 = Lubricating 0il

PAB = Polynuclear Aromatic Hydrocarbons
B0 = Puoel 0il

G = Gasolinme

ID = Bot detected at or above the reporting

1init for total product of 0.50 l(/L
Tot Applicable.
4

I
° esalts in ug/g (dry wt).

s The sanple has GC/FID characteristics that are sinilar to one
of the above saterials.
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APPENDIX D

CALCULATIONS AND ADDITIONAL DATA USED TO
ESTIMATE ONSITE AIR CONCENTRATIONS

Data used in Tables D-1 and D-2.

A. To calculate the concentration in air spaces in the
Tollowing factors were used:.

Cy = C;P; MW,

RT

Csa = concentration in air space (g/cm3)

o = concentration in soil (weight fraction: mg/mg)
) *ug/kg = 1079 mg/mg

Pi = Vapor Pressure (mm Hg)

R = gas constant (6.24x10% cm>mm Hg/mole-K©)

T = absolute Temp. (298°K)

MWi = molecular weight (g/mole)

soil,

the

B. To calculate the emission rate from the soil, the following factors

were used:

. 4/3
E; = C,D;A O

y4
Ei = emission ratc-(g/scc)
CSa = conc. in air spaces (g/cm3)
Di = Diffusion Coefficient (cmz/sec)

A = exposed area (cmz)
OT = total soil porosity (0.1)

Z = depth of soil cover (cm)
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Values for Areas and Depth of Soil Cover

&

Worst Case
a. Plume a
I.  Area (A) = 9560.91 sq. ft. (8.88 E06 cm?)
2. Depth of Soil Cover (Z) = 10 ft. (304.8 cm)
3. Samples used to determine contaminant concentration for
the area:
- TB-6 (12-14)
(14-16")
(16-18")
- TB-10 (10-12")
(12-14")
- TB-11 (10-12%)
b. Plume b
I.  Area (A) = 693.08 sq. ft. (6.44 EOS cm*?)
2. Depth of Soil Cover (Z) = 6 ft. (182.88 cm)
3. Samples used to determine contaminant concentration for

the area:

- TB-2 (6-8)
TB-2 (8-10°)
TB-2 (10-12°)
TB-2 (12-14%)

Average/Most Probable Case

o ®

Area (A) = 38,800 sq. ft. (3.604 EO7 cm?)

Depth of Soil Cover (Z) = 4 ft. (121.92 cm)

Average contaminant concentration was based on the geometric
mean:

1)
2)

3)

4)

(X - KXl m) !

Non-detects were calculated as 10% of the detection
limit

Data used to calculate geometric mean includes results
from all samples collected below 4 ft.

Results from the following samples were not included:
TB-1; TB-5 (2-4 ft.); TB-11 (2-4 ft)



II. Data used to construct Table D-3

A. To calculate the emission rate from ditch water, the following factors
were used:

T . kl and kg

The liquid phase mass transfer coefficient (kl) and the gas
phase mass transfer coefficient (kg) are calculated as follows:

k; = (20) [ 44!/} cm/nr
M

W
kg = (3,000) ﬁ”jcm/hr
MW
where
MW = molecular weight (g/mole)
2. KL

The two terms defined above can be used to calculate the overall
liquid-phase mass transfer coefficient, KL:

(H)(kg)(k ), ecm/hr

KL -
[(H)(kg)] + k|

where
H = Chemical specific Henry’s Law constant.
3. Ky

The volatilization rate constant, Ky, which determines the rate
at which a chemical is released into the air, is

Ky ,hrl

KV = 5
h(3.6x107)

where

h = depth of the surface water body (cm).
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B. Emission rate (Ei)

The volatilization rate constant is used to determine the emission
rate of the contaminant into the air.

E; ’_(KV)(Cwatcr)(v)

Ei = emission rate

KV = volatilization rate constant

C = concentration in ditch water (mg/L)

water

V = volume of the onsite ditch;
based on the following dimensions of the ditch:

1 ft x 2 ft x 400 ft =
30.48 cm x 60.96 cm x 12,192 cm = 2.26 x 10’ cm3
where 1 cm> = 0.001L
2.26 x 107cm3 = 2.26 x 10°L
III. Ambient air levels were determined by using the worst case and average
case E, values for onsite soils and ditch water in the following

equation.

Air Concentration (g/m3) = Ei(g/sec)

r(m/sec) x u (m) x 1 (m)
Ei - Emission rate
r - wind speed (assumed 5m/sec)

u - atmospheric mixing zone (assumed 2m for
onsite exposures)

I - Distance to receptor (assumed Im for
onsite exposures)
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APPENDIX E
METHODOLOGY FOR CALCULATING POTENTIAL
ONSITE CHEMICAL EXPOSURES
A. Chemical intake resulting from direct contact with onsite soils.

[. The Exposure Factors Handbook (EPA, 1988) estimates the overall
chcrn_ical intake via direct contact with soils to be 537 mg/day based
on the following assumptions:

- A 70 kg. adult performing outdoor work (eg. yard work, gardening)

-+ No personal protective equipment (eg. gloves, tyvek)

- S g — S G i el A ey g ieeree® (1. 100%

absorption)
- 57 mg of chemical would be absorbed through intact skin and
480 mg would be ingested from oral contact with contaminated

hands via eating, smoking, etc.

2. The soil intake factor (SIF) is multiplied by the soil concentration

as follows:
SIF (mg/day) x Soil conc (mg/mg)=Chemical Intake (mg/day)
B. Chemical intake from onsite inhalation exposure.

1. The Toxicology Handbook (EPA, 1985) estimates the volume of air

inhaled during an average workday to be 10 cu. meters.

2. The air concentration (determined in Appendix D-III) is multiplied by



the workday inhalation volume as follows:
10 cu.m. air x Air conc (g/cu.m.) = Chemical Intake (g,/day)
‘Chcmical Intake (g/day) x 1000 mg/g = Chemical Intake (mg/day)

C. Intake factors assume 100% absorption of the chemicals.
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IL.

APPENDIX F

METHODOLOGY FOR ESTIMATING POTENTIAL
OFFSITE CHEMICAL EXPOSURES

Quahtitation of potential offsite chemical exposures has been limited to

inhalation of volatile indicators at the property boundary.

New York State: Air Guide I (NYSDEC, 1986) presents the following
methodology for predicting the reduction in ambient air concentration from

onsite to offsite receptors:

A. Determine the distance to the property boundary (approximately 800
ft).

B. Determine the length of the side of the contaminated area

(approximately 300 ft).

C. The distance to the property boundary is divided by the length of the

side of the contaminated area as follows:

‘800 = 2.6s
300s
D. According to Air Guide I methodology, when the receptor is
approximately 2.5 times away from the source (i.e., 2.6s) then the
onsite air concentration is divided by 35 to yield the offsite air

concentration.
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I. In

APPENDIX G

METHODOLOGY FOR CALCULATING
HEALTH BASED CRITERIA

the absence of media specific ARARs, EPA advises that health based

criteria be used as a comparison: to estimated exposure concentrations.

A. Health criteria for oral exposures

B.

Reference doses (RfDs) are acceptable daily intake levels set by
the EPA for noncarcinogenic compounds. RfDs are expressed in
mg/day and are directly comparable to estimated exposure
concentrations.

Cancer potency factors (ql‘) are used to set "not to exceed"
levels for exposure to carcinogenic compounds. For Superfund
sites, the «cancer risk level should not exceed 1074 (e ah
excess risk of 1 cancer death per 10,000 people exposed). The

following equation is wused to set a "not to exceed" level for

adults:

70 kg x 1074 risk = "Not to exceed” level for exposure

ql‘ (oral) to carcinogens (mg/day)

Health Criteria for inhalation exposures

k:

9

RfDs and q]‘ based on inhalation studies were not available for

all of the indicator chemicals.

Oral RfDs values were wused to calculate inhalation health
criteria based on relative absorption rates found in the

available literature, as follows:



Ethylbenzene

1) 64% of the inhaled dose is absorbed (EPA, 1987)

2) The oral RfD was multiplied by a factor of 1.56 to
account for the difference in relative absorption
- between the oral and inhalation route.

3) Oral RfD Inhalation RfD
1.00E-1 (mg/kg/day) x l.5§; 1.56E-1 (mg/kg/day)

The same methodology was applied to the other indicator
chemicals that had relative absorption criteria available,

as follows:

Oral RfD (mg/kg/dav) Inhalation RfD (mg/kg/dav)

Toluene 3.00E-1 X _2 ) 6.00E-1
(based on 50% relative absorption-ATSDR, 1988)

1,1,1-TCA 9.00E-2 X 3.33, 2.99E-1
(based on 30% relative absorption-EPA, 1987)

Xylenes 2.00E+00 x 1.569 3.12E+00
(based on 64% relative absorption-EPA, 1987)

Relative absorption data was not available for inhalation
exposure to acetone or trans-1,2-dichloroethene; therefore,

the oral RfD was used to represent the ‘inhalation RfD.

The calculated inhalation RfD values were multiplied by

70 kg to convert from mg/kg/day to mg/day.



C. Using Health Criteria to Estimate Level of Carcinogenic Risk from a

Known Exposure Concentration

JAD/cap
2371-1-455

For carcinogenic compounds, the ql‘ value can be wused to

predict the level of risk posed by a known exposure level.

The exposure level is multiplied by the ql‘ value as follows:

Exposure Level (mg/kg/day) x ql" (mg/kg/day)'l = Risk Level



APPENDIX H
USEPA Weight of Evidence Classification

for Carcinogenic Chemicals



TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS - RISK CHARACTERIZATION

Data presented in this appendix are for wuse in risk characterization.
Values in Exhibit H-1 were derived in the following manner:

T

Carcinogenic Potencv Factors

Carcinogenic. potency factors are upper 95 percent confidence limits on the
slope of the dose-response curve. These values were recorded directly
from Health Effects Assessment Group (HEAs) or Evaluations by the
carcinogenic Assessment Group (CAGs) summary tables, with the actual
source cited at the end of the exhibit Potency factors are wused to
estimate  potential  carcinogenic  risk. These factors, specific to
different exposure routes, are given in units of 1/ (mg/kg/day).

Weight of Evidence Ratings

Weight of evidence ratings qualify the level of evidence that supports
designating a chemical as a human carcinogen. This exhibit lists ratings
based on USEPA categories for potential carcinogens, which are fully
itemized in Exhibit H-2. These ratings were recorded directly from EPA’s
Reportable Quantities database.

(From SPHEM, 1986).



Exhibit p-1

Date Prepared:

Octodber 1.

TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS
== RISK CHARACTERIZATION

Chemical Neme
2°Acstylaminofluorene
Acrylonitrile
Aflatoxin 31}

Aldrin |

Am{trole 5
Arsenic and Compounds
Asdestos

Auzsaine

Azaserine

Azirzidine

Senzene

Benzidine
Senz(a)anzhracene
Benz(c)acridine
Benzo(a)pyrene
Benzo(db)fluoranthens
Benzo(k)fluoranthene
Benzotrichloride

Benzy! Chloride
Beryllius and Compounds
Bis(2-chloroethyl)ether

Bis(chloromethyl)ether -

Oral Route

Potency
Factor
(PT)

(mg/kg/d)=1 Source?- Evidence

2.90E+03
1.14E+01

1.50E+01

§.20E-02

1.15E+01

NA
1.10E+00

Bis(2-ethylhexyl)phthalate (DEHP) 6.84E-04

Cacodylic Acid
Cadaius snd Ccapounds
Carbon Tetrachloride
Chlordane

Chloroforas

NA
1.30E-01
1.61E+00
8.10E-02

4-Chloro-o-toluidine Hydrochloride

Chromium VI and Coapounds

Chrysene
Cyclophosphamide
DDD

DDE
00T

NA

'3.40E-01

E P EE

e B E

B

EPA
Veight
of

32

1986

Inhalation Route

Seocecssococvscecerscgesnsoen

Potency
Faczor
(PF)

EPA
Veighs
of

(mg/kg/d)-1 Source!- Evidence

2.60E-01

S.00E+01

2.60E-02
2.30E+02

6.10E+00

&.86E+00

9.30E+03

6.10E+00

4.10E+01

CAG

CAG

B2
Bl
B2
B2
| 3
A
A
32
B2
32
A
A
B2
c
32
B2
D
32
c
) B
32



Date Prepared:

Exhibit y-} continued

October 1.

1986

TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS
== RISK CHARACTERIZATION

Oral Route

Potency
Factor
(’T)

Chemical Name
Ethylene Oxide
Ethylenethioursa
Ecthyl Methanesulfonate
l-Ethyl-nitrosoures 3.30E+01
Formaldehyde
Glycidaldehyde
Heptachlor
Reptachlor Epoxide
Hexachlorobensene
Hexachlorobutsdiene
slpha-Hexschlorocyclohexane (HCCH)
beta-~HCCH .80E+00
gamma-HCCH (Lindane) .33E+00
Hexachloroethans 1.40E-02
Hydrazine
Indeno(1,2,3-cd)pyrene
lodosethane
Isosafrole
Eepone
Lasiocarpine
Melphalan
NMethyl Chloride
3-Methylcholanthrene
4,4'-Methylene-bis-2-chlorcaniline
Methylanitrosourea 3.00E+02
Methylaitrosoursthane
Methylthiouracil
Yethylvinylaitrosemine .
N-Methyl-N'-nitro-N-nitrosoguansdine
M{tomycia €
1-Napthylamine
2-Napthylamine -
Nickal and Compounds L
N-Nitrosopiperidine
NeNitrosopyrrolidine 2.10E+00
S=N{tro-0o-toluidine

.60E+00
.60E+00
.69E+00
.7SE-03
. 10E+01

o o o =P 0 N WD

B

CAG

EEEEREEE &

Era

Weight

of

(mg/kg/d) -1 Source?’ Evidencs

Inhalation Route

(A A A A A LA XL X T LT XX T X T T FY R ppeppn

Potency
Factor
(PF)

3.50E-01

1.19E+00

CaAG

KEA

EPA
Weight
of

(mg/kg/d)=1 Source?’ Evidence

31/32



Date Prepared: October 1. 1936

Exhibit yz_] continued

TOXIC!TY DATA FOR POTENTIAL CARCINOGENIC EFFECTS
== RISK CHARACTERIZATION

Oral Route Inhalaticn Routae
Potency EPA Potancy EPA
Factor Veight Factor beight
(PF) of (PF) of
Chemicsl Name (mg/kg/d)-1 Source?’ Evidence (ag/kg/d)-l Source?’ Evidenca
Pentachloronicrobenzene c c
Pentachlorophenol D D
Phenacetin 32 32
Polychlorinated ltphcayll (PCls) 4.34E+00 HEA 32 B2
Polynuclear Aromatic Hydrocarbons 1.1SE+01 HEA 6.11£+00 HEA
Propane Sultone | } 32
1,2-Propylenimine 52 32
Saccharia A c c
Safrole B2 32
Streptozocia 32 B2
2,3,7,8-TCOD (Diexin) 1.562+08 HEA 52 B2
1,1,1,2-Tetrachloroethane 32 c
1,1,2,2-Tetrachloroethans 2.00E-01 HEA c c
Tetrachloroethylene §.10E-02 HEA | ¥ 1.70E-03 HEA 82
Thioscetamide ¥ 32
Thiourea | ¥ ) B2
o-Toluidine hydrochloride 32 B2
Toxaphene 1.10E+00 CAG 52 B2
1.15 2-Trichloroochno §.73E-02 HEA (4 c
Tr::hlprocthylono 1.10E-02 HEA | }3 &.60E-03 HEA ‘B2
2,6,6-Trichlorophencl 1.98E-02 HEA 32 32
Tris(2,3-dibromopropyl )phosphate 32 B2
Trypan Blue ) ¥ 32
Uracil Mustard 32 B2
Urethane . 32 B2
Vinyl Chloride 2.30E+00 HEA A 2.30E-02 HEA A

oocesoovecace

1 The list of chemicals presented in this exhibit is based cm EPA's Reportable Quantities
Analysis and should not ba considered an all-inclusive list ot suspected carcinogens. Refer
to Exhidbit A-3 for toxicity comstants for indicator selectiom for the chemicals listed here.

) Sources for Exhibit A4:

HEA = Health Iffects Assessment, prepared by the Eavircasental Criterisa and
Assessment Office, U.S. IPA, Cincinnati, Ohio, 1985 (updated in May 1986).

CAG = Evaluation by Carcinogea Assessment Group, U.S. IPA, Veshingten, D.C., 198S.



Lhemical: I, l-vichboroethane

(See also Chlorinated Ethanes) Exhibit -3

Summary of RfD (ADI), q, and Other Toxicity Indices

(CAS No. 75-34-3)

RfD (ADI), CERCLA CERCLA
EPA Document Toxicity Benchmark 10°° Risk RV4 x RV, CS/RQ or
eries, EPA or NOAEL, qf or Level, Human MED, or Potency Hazard Target Organ(s)
SRC Doc. Mo. F Factor CAG and IARC Group Group Ranking Species/Route Cancer Type Primary Effects Reference
QCo NOAEL: ID ADI: ID NA NA NA NA NA NA
’A, 1980 y
10/5-80-029
MQCD Update NOEL: 57.9 ADI: 0.81 mg/day NA NA human/ z>. NA ACGIH, 1981
'C, 1983 mg/kg/day® for oral exposure inhalation
t-83-516 (810 mg/m®) TLV UF: 5000° (occupational)
ep NOEL: 60.2 ADI: 4.2 mg/day NA NA rats NA histological Dow, n.d.
'A, 1983 mg/kg/day® [500 for oral exposure alterations and
"AO-CIN ppm (2024 mg/m’), UF: 1000 increased BUN at a
irst Draft 7 hours/day, 5 higher dose in cats
days/week]
M-CD NOAEL: 115 mg/kg/day® ADI: 8.1 mg/day NA NA rat/inhalation kidney histological Hofmann
A, 1983 (500 ppm (2025 UF: 1000 3lterations and et al., 197
“A0-CIN-303 mg/m’), 6 hours/day, fncreased BUN at a
5 days/week] higher dose in cats
A NOEL: 115 mg/kg/day®: AIC for oral NA NA rat/inhalation kidney histological Hofmann, 1971;
A, 1984 [500 ppm (2025 naxau-. exposure: 8.1 damage at higher alterations and U.S. EPA, 1983
AO0-CIN-H027 6 hours/day, 5 mg/day® dosage . increased BUN at a
days/week] UF: 1000 higher dose in cats
AIS for oral ex- NA NA rat/inhalation kidney histological Hofmann, 1971;
posure: 81 mg/day’ alterations and U.S. EPA, 1983
UF: 100 increased BUN at a
higher dose in cats
A NOEL: 138 mg/kg/day® AIC for inhala- NA NA cat/inhalation kidney histological Hofmann
A, 1984 (500 ppm (2025 tion exposure: 9.7 ) . alterations and et al., 1971
AQ-CIN-H027 mg/m’), 6 hours/day, mg/day fncreased BUN at a
5 days/week] UF: 1000 higher dose in cats
NOEL: 138 mg/kg/day® AIS for inhala- NA NA cat/inhalation kidney histological Hofmann
(500 ppm (2025 tion exposure: . - alterations and et al., 1971
mg/m’), 6 hours/day, 96.6 mg/day . increased BUN at a
5 days/week] UF: 100 higher dose in cats
54X

3s74/87



Chemical:

1,1-Dichloroethane (cont.)

Fxhibit

-3 continued

Summary of RfD (ADI), qF, and Other Toxicity Indices

(CAS No. 75-34-3)

RfD (ADI), CERCLA CERCLA

EPA Document Toxicity Benchmark 10°% Risk RV4 x RV, CS/RQ or
veries, EPA or NOAEL, qf or Level, Human MED, or Potency Hazard Target Organ(s) 7
SRC Doc. No. F Factor CAG and IARC Group Group Ranking Species/Route Cancer Type Primary Effects Reference
'ev. Eval. ADI NOEL: 134 mg/kg/day® ADI: 93.8 mg/day MA MA rat/inhalation kidney histological Dow Chemical
RC, 1986 [2024 mg/m® (500 UF: 100° alterations and Co., n.d.
R-85-200-U076 ppm), 7 hours/day, increased BUN at a

5 days/week] higher dose in cats
EEP NOAEL: NA ADI: NA NA NA NA NA NA NA
PA, 1985
CAO-CIN-P139
DW-HA NOAEL: 114 DWEL: 8.0 mg/day NA NA rat/inhalation kidney histological Hofmann et al.,
RC, 1986 !..\_.ma. 4 (2025 UF: 1000 alterations and 1971
R-86-042 mg/m” (500 ppm), Cancer risk at increased BUN at a

6 ro:qm\aam. DWEL: 1.0x10°? higher dose in cats

5 days/week])
DH-HA NOAEL: 114 lTonger-term HA for NA NA rat/inhalation kidney histological Hofmann et al.,
see above) !o\rmxaumu (2025 adult: 80 mg/day; alterations and 1971

mg/m’ (500 ppm), for child: 1 increased BUN at a

6 hours/day, mg/day higher dose in cats

5 days/week] UF: 100
OW-HA NOAELs: IO 10-day or 1-day NA NA NA NA . NA NA
see above) HA for child: ID
HQCD, q.,": ID 107% risk level: NA NA NA NA NA NA
#QCD Update, 10
OW-CD, HEEP, HEA CAG Group: D (HEA)
see above)
“EP q7: 9.1x10°2 10°° risk level: NA NA rat/oral hemangiosarcoma NA NCI, 1978b
A, 1985 (mg/kg/day)~' " NR' (gavage)
"AO-CIN-P139 CAG Group B2

IARC Group 28
IW-HA q¥: 9.1x10°? 10°% risk level: NA NA rat/oral hemangiosarcoma NA NCI, 1978
;ee above) (mg/kg/day) " ! 7.69x10°? mg/day (gavage)
- CAG Group B
IARC Group NR

254X

374/87



Exhibit N-3 continued
Chemical: 1,1-Dichloroethane (cont.)

(CAS No. 75-34-3)
Summary of RfD (ADI), qf, and Other Toxicity Indices

RfD (ADI), CERCLA CERCLA

‘A Document Toxicity Benchmark 10°% Risk RV4 x RV, CS/RQ or
ies, EPA or NOAEL, qf or Level, Human MED, or Potency Hazard Target Organ(s)
C Doc. No. F Factor CAG and IARC Group Group Ranking Species/Route Cancer Type Primary Effects Reference
onic Tox RQ NA MED: 542 mg/day 1.4x7 9.8/1000 cat/inhalation kidney histological Hofmann
, 1983 alterations and et al., 1971
0-CIN-R101 increased BUN

NA MED: 542 1.4x7 9.8/NR cat/inhalation kidney histological Hofmann et al.,
e above) alterations and . 1971;

: increased BUN Bosch, 1983

p NA MED: 5234 mg/day® 1x7 7/1000 cat/inhalation kidney histological Hofmann et al.,
, 1985 alterations and 1971
J-CIN-P139 and increased BUN
P F Factor: ID" CAG Group C* NA NA NA NA NA NA
e above) IARC Group NR
ments/Issues:

sumptions: 10 m?/day human workday inhalation volume, 50% retention of exposure dose.
‘ertainty factor of 5000 was used because of u:mMom».<n evidence of carcinogenicity.
umptions: 20 wm?/day human inhalation volume, 50% retention of exposure dose, 70 kg human body weight.
umptions: 0.223 m¥/day rat inhalation volume, 50X retention of exposure dose, 0.35 kg rat body weight.

ertainty factor of 10 to extrapolate from subchronic to chronic data not applied because t 1/2 <2 hours and steady state would have been attained in
months.

A 5-day workweek correction was not applied.

hough HEA methodology did not originally permit derivation of ADIs across routes of expousre, this oral ADI for 1,1-dichloroethane had been derived
m inhalation exposure by the U.S. EPA (1983) and was adopted in the HEA.

umptions: 1.26 m?/day cat inhalation volume, 50% retention of exposure dose, 3.3 kg cat body weight.

vious evaluations (e.g., AWQCD, 1983 HEEP, HEA, OOW-CD) concluded that the evidence for carcinogenicity of 1,1-dichloroethane, with essentially the
data base, was equivocal and insufficient for calculation of a qf. Calculation of the q} is based on the presumption of carcinogenicity.

upper-bound estimate of the incremental cancer risk due to 1 pg/¢ of 1, 1-dichloroethane in drinking water is 2.6x10"*. Upper-bound estimates

the incremental cancer risk due to | pg/m® of 1,1-dichloroethane in air were calculated from the NCI (1978) gavage study with 1,1-dichloroethane

x10°%) and from a negative inhalation study with 1,2-dichloroethane by Maltoni et al. (1980) (1.0x10°%).

1+ 1985 HEEP; ODW, HA reports did not calculate qf values but reported m»mtnnq_<og carcinogenit potency estimates.

limited evidence of n-qn*=om

enicity was considered insufficient for calculation of an F Factor. Also, 1,V-dichloroethane was classified as a CAG
p C chemical in the RQ section of this HEEP.

f It appears that the discrepancies with the risk assessment section of the same report may reflect an
'sight (i.e., risk assessment but not RQ section revised by CAG).

- Insufficient data; NA = not applicable; NR = not reported in document; UF = uncertainty factor

3/4/87




