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EXECUTIVE SUMMARY

The Western Study Area (WSA) Exposu;.' Assessment presents detailed exposure analyses

for the 31 potentially contaminated areas defined by the Western Study Area Report

(SAR). The evaluations were based on the soil and sediment contaminant concentrations

presented in the site-specific Contamination Assessment Reports (CARs) and the overall

SAPs and groundwater contaminants from DP Associates Groundwater Database. The

maximum concentrations for each contaminant detected were extracted from these data and

reported. Draft preliminary pollutant limit values (PPLVs) were computed for each of

these site-specific contaminants as described in Volume IV of the Exposure Assessment

Report for the direct (soil ingestion, suspended particulate inhalation, and dermal contact)

and indirect (open and enclosed space vapor inhalation) exposure pathways. Cumulative

PPLVs were computed for the five exposed populations (regulated visitors, casual visitors,

recreational visitors, commercial workers, and industrial workers). The site-by-site

evaluations consisted of comparisons of the maximum site contaminant concentrations to

their corresponding cumulative Draft PPLVs in order to determine exceedances and, hence,

established a first screen for determining sites which may be considered as candidates for

remedial action during the Feasibility Study. These are ranked into two categories:

Priority I which consists of sites where available soil contaminant concentration data

indicate that the maximum detected concentrations exceed the draft human health based

criteria, and Priority 2 which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations do not exceed the

draft human health based criteria. Site designations will be reconsidered throughout the

Endangerment Assessment process as health based criteria are refined and additional data

become available.

No samples from the interior of sewer lines present in the WSA were included in the

analysis since these evaluations are based on soil contaminants only. Sewers are being

considered for remedial action under the ongoing Feasibility Study.

A groundwater plume has been identified in the WSA. Therefore, in addition to the direct

soil exposure evaluations, the significance of the inhalation of volatile groundwater

, contaminants which diffuse through site soils was estimated using the open space and

xix
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enclosed space vapor inhalation models as described in detail in Volume IV (Sections 4.5

and 4.6, respectively) and the exposure analysis procedures presented in Volume VI-A.

The exposure evaluations were performed for the most sensitive exposed population (i.e.,

the industrial worker).

Of the 31 sites evaluated in the WSA, 14 were designated Priority I Sites. These include:

0 Section 3 - Isolated Spill Area (WSA-lb)

• Railyard - Zinc Detection Area (WSA-ld)

& Railyard - Nemagon Spill Area (WSA-le)

• Railyard - Aldrin and Dieldrin Detection (WSA-If)

* Railyard - Mercury Detection (WSA-lg)

0 West Landfill - Burning Pit (WSA-2)

• East Landfill - Toluene, Trichloropropene, and Cadmium Detection (WSA-3a)

• East Landfill - Main Surface Disposal Area (WSA-3c)

* Open Storage and Salvage Yard Support Areas (WSA-4b)

# North Landfill - Trench (WSA-5a)

• North Landfill - Trenches (WSA-5d)

° Motor Pool Area - Main Ditch (WSA-6a)

* Motor Pool - Drainage Ditch (WSA-6d)

0 Sanitary Sewers - Internal Sediment (WSA-7a)

Of the 31 sites evaluated in the WSA, 17 were designated Priority 2 sites. These include:

* Section 3 - Pyrene/Fluoranthene Detection Area (WSA-la)

, Section 3 - Wood Preservative Derivative Area (WSA-lc)

* East Landfill - Disposal Pit (WSA-3b)

* East Landfill - Methylisobutyl Ketone Detection (WSA-3d)

a Open Storage Yard - Methyl Cyclohexane Detection (WSA-4a)

* North Landfill - Burn Pit (WSA-5b)

* North Landfill - Trench (WSA-5c)

* Motor Pool - Fuel Tank Storage Area (WSA-6b)

• Motor Pool Area - Roundhouse and Old Septic Tank System (WSA-6c)

* Motor Pool Area - Culvert Outfall (WSA-6e)

xx
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* Sanitary Sewers - Overflow Area (WSA-7b)

* Section 33 - Copper Detection (WSA-8a)

• Section 33 - Zinc Detection (WSA-8b)

• Section 4 - 1,1,2,2-Tetrachloroethane Detection (WSA-8c)

"* Section 3 - Phosphoric Acid, Tributyl Ester Detection (WSA-8d)

"• Section 3 - Phosphoric Acid, Tributyl Ester Detection (WSA-8e)

* Section 9 - Methyl Naphthalene Detection (WSA-8f)

The contaminants of concern (COCs) in soils (i.e., those displaying cumulative Els greater

than 0.1) for the WSA, based on the most sensitive exposed population PPLV (i.e., the

industrial worker), are:

• Aldrin

• Benzene

• Carbon tetrachloride

* Dibromochloropropane

• Dicyclopentadiene

S• Dieldrin

* Hexachlorocyclopentadiene

• Isodrin

• Methylene chloride

• 1,1,2,2-Tetrachloroethane

0 Tetrachloroethylene

• Trichloroethylene

° Arsenic

0 Cadmium

• Chromium
* Copper

4 Lead

The contaminant of significance (COS) in groundwater (i.e., those displaying vapor

exposure indices (VEIs) greater than 1) for the WSA is:

• 1,1-Dichloroethylene

xxi
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JP 1.0 INTRODUCTION

The analyses and evaluations performed under the Rocky Mountain Arsenal (RMA)

Exposure A .sessment are documented in eight report volumes. These include Volume i,

Surface Use and Exposed Population Evaluations; Volumes 11 and III, Toxicity Assessment;

Volumes IV and V, Preliminary Pollutant Limit Value (PPLV) Methodology; Volume VI,

Study Area Exposure Assessments; Volume VII, Summary Exposure Assessment; and

Volume VIII, Response to Comments on the Draft Exposure Assessment.

Volume VI of the Exposure Assessment is a detailed presentation of the study area

exposure analyses, consisting of site-by-site comparisons of measured maximum

contaminant concentrations to their Draft PPLVs derived for an industrial worker (the most

sensitive receptor). Volume VI consists of eight subvolumes, VI-A through VI-H.

Subvolume B (this document) constitutes the Study Area Exposure Assessment for the

Western Study Area (WSA). The remaining subvolumes are: VI-A, Introduction; VI-C,

Southern Study Area; VI-D, North Central Study Area; VI-E, Central Study Area; VI-F,

Eastern Study Area; VI-G, South Plants Study Area; and VI-H, North Plants Study Area.

A description of the contents, approach, specific procedures, and format in preparing the

Study Area Exposure Assessment documents is presented in Volume VI-A.

The exposure assessment for the WSA was performed on a site-by-site basis. The site

designations are consistent with those used in the remedial investigation (RI) Study Area

Report (SAR) for the WSA (EBASCO, 1989a). The analytical data used for each site

were based on the original Rocky Mountain Arsenal Contamination Control Program

Management Team (RMACCPMT)IZnase I and FI RI site Contamination Assessment

Reports (CARs). Additional information on the history of these sites can be found in

Section 3.2 of the SAR (EBASCO, 1989a). The SARs present a regional overview of the

extent of contamination and migration characteristics throughout the Arsenal. An analogous

regional overview of the exposure assessment for the WSA is presented in the Study Area

Exposure Summary, Section 3.0 of this report volume. This regional summary is integrated

with the other study area exposure summaries in Volume VII to provide an Arsenal-wide

perspective of the significance of the measured contamination.

1-1
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"The sites included in the Western Exposure Assessment are as follows:

• WSA-Ia Section 3 - Pyrene/Fluoranthene Detection Area

* WSA- lb Section 3 - Isolated Spill Area

0 WSA-lc Section 3 - Wood Preservative Derivative Area

• WSA-ld Railyard - Zinc Detection Area

* WSA- le Railyard - Nemagon Spill Area

• WSA-lf Railyard - Aldrin and Dieldrin Detection

• WSA-lg Railyard Area - Mercury Detection

* "WSA-2 West Landfill - Burning Pit

* WSA-3a East Landfill - Toluene, Trichloropropene and Cadrmium Detection

• WSA-3b East Landfill - Disposal Pit

0 WSA-3c East Landfill - Main Surface Disposal Area

0 WSA-3d East Landfill - Methylisobutyl Ketone Detection

* WSA-4a Open Storage Yard - Methyl Cyclohexane Detection

# WSA-4b Open Storage and Salvage Yard Support Areas

0 WSA-5a North Landfill - Trench

• WSA-5b North Landfill - Burn Pit

* WSA-5c North Landfill - Trench

• WSA-5d North Landfill - Trenches

• WSA-6a Motor Pool Area - Main Ditch

* WSA-6b Motor Pool - Fuel Tank Storage Area

• WSA-6c Motor Pool Area - Roundhouse and Old Septic Tank System

• WSA-6d Motor Pool - Drainage Ditch

* WSA-6e Motor Pool Area - Culvert Outfall

& WSA-7a Sanitary Sewers - Internal Sediment

* WSA-7b Sanitary Sewers - Overflow Area

0 WSA-8a Section 33 - Copper Detection

• WSA-8b Section 33 - Zinc Detection

. WSA-8c Section 4 - 1,1,2,2-Tetmachloroethane Detection

• WSA-8d Section 3 - Phosphoric Acid. Tributyl Ester Detection

1-2
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* • WSA-8e Section 3 - Phosphoric Acid, Tributyl Ester Detection

• WSA-8f Section 9 - Methyl Naphthalene Detection

The locations of each of the sites listed above in the WSA were &-oicted in the Western

SAR (EBASCO, 1989a). The site-by-site exposure assessments for each of the 31 areas

investigated are presented in Sections 2.1 through 2.31. A study area exposure summary

for the WSA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.31, list the maximum

concentrations that were calculated for each site over two depth intervals, designated as

Horizon I and Horizon 2. Horizon I included depths from 0 to 10 feet (ft), and

Horizon 2 accounted for all depths, including 0 to 10 ft. If the maximum concentration

for all depths is in Horizon 1, then the listed concentration in Horizon 2 will equal

Horizon I. For a further discussion, see Volume VI-A, Section 2.2.4. The Inductively

Coupled Plasma (ICP) metals (i.e., cadmium, chromium, copper, lead, and zinc), arsenic,

and mercury identified as site contaminants in the tables include only those which were

* detected above indicator levels. The following are the indicator levels used:

Contaminant Indicator Level

Arsenic CRL'-10 ug/ge
Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-O.10 ug/g
Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two

screening processes to determrdne whether or not they should be evaluated in detail in the

site-by-site exposure assessments. The first screening was conducted as part of the RMA

I/ cuaified mpr'tmtg amt
2/ mi-opaan pw pam
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Chemical Index (EBASCO, 1988c/RIC 88357R01), and was based on the toxicity,

concentration, and frequency of occurren- of the nontarget compounds. -Contaminants

passing through this first screening were then subjected to a second screening that was

conducted on a study area-by-study area basis within Appendix A of each Study Area

Exposure Assessment (Volumes VI-B through VI-H). This second screening process

considered frequency of occurrence, similarity of the nontarget concentration to that of

target contaminants, and co-occurrencc of nontarget compounds with target compounds in

the soil and sediment samples. The reader is encouraged to consult the RMA Chemical

Index and the Study Area Exposure Assessment Appendices for details of the screening

processes, as it was judged too repetitive to include this information in each site where

nontargets were detected.

Draft PPLVs for each of the site contaminants were computed for the five exposed

populations of concern regulated visitors, casual visitors, recreational visitors, comme :ial

workers, and industrial workers for the direct (i.e., soil ingestion, dermal contact, ani

suspended particulate inhalation) and indirect (i.e., open and enclosed space vapor

inhalation) exposure pathways, according to the methodology detailed in Volume IN of the

Exposure Assessment. Draft PPLVs for each site are presented in the Exposure EN Juation

Tables. Figure WSA-1-O explains various aspects of the data presented in the Exposure

Evaluation Tables. For a further discussion of these tables, see Section 3.0 in

Volume VI-A.

The cumulative Draft PPLVs in these tables for Inductively Coupled Plasma (ICP) metals

(i.e., cadmium, chromium, copper, lead, and zinc), arsenic, and mercury do not include the

single pathway preliminary pollutant limit values (SPPPLVs) computed for vapor inhalation

exposure pathways since the potential for inhalation of vaporized ICP metals, arsenic, and

mercury is assumed to be negligible (see Volume VI-A). SPPPLVs for the inhalation

pathways are not included in the cumulative Draft PPLVs for chloroacetic acid, 1,2-

dichloroethylene, dirnethylmethyl phosphonate, Dithiane, fluoroacetic acid, isopropylmethyl

phosphate, isopropylmethyl phosphonic acid, n-nitrosodimethylamine, 1,4-Oxathiane, Sarin,

and thiodiglycol. These chemicals are highly soluble (log Kow less than one) and,

1-4
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f therefore, are assumed to have low potential for vaporization. Draft PPLVs were not

computed for nontarget chemicals measured at this site since these contaminants were

rejected in the nontarget screening (Appendix A).

The chemical-specific and site-specific parameters used to calculate the open and enclosed

space vapor inhalation PPLVs are included in the RMA Source Data File, provided as part

of the PPLV Computer Model for RMA (Volume V). Contaminant-specific parameters for

the open space pathways are the depth to the top of the contamination zone (d), and the

depth to the bottom of the contamination zone (h), diffusivity and soil concentration.

These variables are calculated as described in Volume IV. The site-specific parameter,

X/F, represents the wind dispersion factor at the receptor location receiving the maximum

concentration. This parameter was generated by the Industrial Source Complex Long Term

(ISCLT) model as described in Volume IV. The distance from the center of the site to the

critical receptor location, D.,., used with the computation of X/F., was calculated as

described in Volume IV.

* Site-by-site comparisons of the maximum site contaminant concentrations to their

corresponding cumulative Draft PPLVs were done in order to determine sites which may be

considered for remedial action during the Feasibility Study. These are ranked into two

categories: Priority 1 which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations exceed the draft

human health based criteria, and Priority 2 which consists of sites where available soil

contaminant concentration data indicate that the maximum detected concentrations do not

exceed the draft human health based criteria. Site designations will be reconsidered

throughout the Endangerment Assessment process as health based criteria are refined and

additional data become available.
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2.0 SITE-BY SITE EXPOSURE ASSESSMENT

2.1 SITE WSA-la: SECTION 3 - PYRENE/FLOURANTHENE DETECTION AREA
(formerly Section 3 - Nonsource Area; EBASCO, 1988n/RIC 88076R01)

2.1.1 Site-Specific Considerations

Figure WSA-la-1 and Table WSA-la-l depict the target contaminants for Site WSA-la.

Boring 2 was included in this exposure assessment, consistent with the Western SAP, The

historical search conducted under the contaminant assessment revealed that Aldrin,

2,2-bis(Para-chlorophenyl)-1,1,1-trichloroethane (PPDDT), and old mustard containers may

have been stored in Section 3 (EBASCO, 1988n/RIC 88076R01), but it is unlikely that Site

WSA-la was the storage area, as it is located along a rail line. None of these chemicals

were detected in the soil during the Phase I and Phase II investigations. According to site

history, no other chemicals from the RMA target contaminant list were suspected to be

present in Site WSA-la (EBASCO, 1988n/RIC 88076R01).

2.1.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-la are depicted in Figure WSA-la-1. The following contaminants were not

included in the figure, since they were not considered target contaminants during the

Phase I and Phase II investigations: Flouranthene or pyrene, occurring in Boring 2

(0-1 ft). Although not shown in the figure, flouranthene or pyrene was included in the

Western SAR and in this exposure assessment because it passed through the screening

process performed in the RMA Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table WSA-la-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and certified reporting

limits (CRLs) for organic contaminants from the Phase I and Phase H investigations. The

boring number and depth where the maximum value was observed are shown.

Table WSA-la-1 shows that no target contaminants were found above the indicator level.

No data were included for ICP metals, arsenic, and mercury in Horizon 2 because direct

soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling
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f period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.1.3 Site Exposure SUmmarM

Only nontarget soil contaminants are shown in Table WSA-la-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identified for this site. Site WSA-la is therefore designated

as a Priority 2 site.
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2.2 SITE WSA-lb: SECTION 3 - ISOLATED SPILL AREA (formerly Section 3 -

Nonsource Area; EBASCO, 1988n/RIC 88076R01)

2.2.1 Site-Specific Considerations

Figure WSA-lb-1 and Table WSA-lb-1 depict the target contaminants for Site WSA-lb.

Borings 27 through 30 were included in this exposure assessment, consistent with the

Western SAR. The historical search conducted under the contaminant assessment revealed

that Aldrin, PPDDT, and old mustard containers may have been stored in Section 3

(EBASCO, 1988n/RIC 88076R01), but it is unlikely that Site WSA-lb was the storage

area, as it is located along a rail line. None of these chemicals were detected in the soils

during the Phase I and Phase II investigations. According to site history, no other

chemicals from the RMA target contaminant list were suspected to be present in

Site WSA-lb (EBASCO, 1988n/RIC 88076R01).

2.2.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-lb were depicted in Figure WSA-lb-1. Table WSA-lb-l summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury and CRIs for organic contaminants from the Phase I and

Phase II investigations. The boring number and depth where the maximum value was

observed are shown. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). Based on available groundwater data from the first quarter 1987 to the

first quarter 1989 sampling period, no evidence of groundwater contamination beneath this

site was found (see Volume VI-A).

2.2.3 Site Exposure Summary

Tables WSA-lb-2 through WSA-ib-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Benzene ...... Indirect Indirect
Carbon tetrachloride ...... Indirect Indirect
Tetmrachlorethylene ........ Indirect

Note: lndiret expostue pathways include open and enclosed spae vapor inhalamon.

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs

for an industrial worker. Site WSA-lb is therefore designated as a Priority I site, based

on the most sensitive exposed population PPLV (i.e., the industrial worker).

e
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WSA- Ib-2
EXPCSWE EVALUATION$ FOR REGULATED VISITORSI

DIRECT INDIRECT CILPJLATIVE DIRECT INDIRECT CUMJLATIVE VEI
CONTAMIMNANT PPLV PPLV PPLV El El El CPU

NZENE 8.6E+02 1.8*+03 5.8E.02 7.0E-04 3.4E-04 1.0E-03 O.1+.00

CARMI TETRACHLORIDE 2.01E02 4.1E+02 1.3E102 1.SE-03 7.4E-O4 2.3E-03 0. OE00

TETUACNLORMITNYLEME 5.1E+02 1.6E04O 5.0E+02 7.&E-04 2.5E-05 8.1E-04 0.OE.00
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WSA-lb-3
EXPOSIXE EVALUATIONS FOR CASLIAL VISITORS

DIRECT INr . CT CLUXJATIVE DIRECT INDIRECT CUMMATIVE VEI

CONTAMINANT PPLV PfPL W PPLY El El - El Op"

BENZENE 8.61.02 1.8E+03 5.8E+02 7.OE-O4 3.416-04 1.01-03 0.01.00
CAROM TETRACHLORIDE 2.01.02 4.1Eo02 1.3E.02 1.5E-03 7.4E-04 2.3E-03 0.01.00
TETRACHLCORMTHYLEME 5.1E*02 1.61.04 5.01.02 7.AE-04 2.5f-05 8.1-04 0.01.00
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WSA- lb-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITCOS

OIRECT INDIRECT CUJMULATIVE DIRECT INDIRECT C3lM.LATIVE VEI

CONTANUIAT MPLV PPLV PPLV El El El on
(alE/tg) (no/kg) (no/kg)

INZENE 1.21E02 Z.BE.02 8.4E+01 5.0E-03 2.21E-03 7.21E-03 O.0O00

CAR"CM TETRACHLORIOE 2.7f+01 6.3f.01 1.91+01 1.1E-02 4.8E-03 1.6E-02 O.OE+00

TETIRACNLOROE TLEME 7.1E.01 2.41.03 6.9+.01 5.6E-03 1.61E-04 5.8E03 0.0•400

,/

/
/0
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W IA l-

EXPOSURE EVALUATIONS FOR COWEACIAL WORKERS

DIRECT INDIRECT CLJULATIVE OIR(CT INDIRECT CI.JILATIVE VWI
CONTAM4INANT PVLV PPLV PPLV El El El ENC

('q/k) (r/kgj (inglkg)

BENZENiE 1.IE+03 1.9E-01 1.9E-01 5.SE-04. 3.2FEGOO 3.ZE+OO 0  O.OE+OO

CARBON TETRACHICOIDE 2.5E*02 9.6E-02 9.6E-02 l.ZE-03 3.1f+00* 3.1E*OO O.OE1O

TETftACHLOPOETWYLENiE 6.5E+02 8.4E+00 8.3E.OO 6.ZE-04 4.89-02 4.8E-02 O.OE.OO

1 Elis im to or exicteds 1.OE-01
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WSA- lb-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMEULATIVE WI

CONTA141MAT PPLV OsYi ESVI PPLV El El - El ON ENO

(mo/kg) (vq/kg) (mgjkg) (mg/kg)

INEE6.7E*01 2.4E+02 1.1E-01 1.IE-Ol 8.9E-03 5.3E+OO* 5.3E+O00 O.OE+OO O.OE+G
4 ~ CAN3ON TETRACHLORIDE 1.5E+01 5.4E+0~1 2.6E-02 2.6E-02 2.OE-02 1.2E+01* 1.2E.01* O.OE+OO O.Ot.O

TETtACHLcOEMTHYLEVE 4.1E.Oi 2.lE+03 1.OEr+OO 9.BE-01 9.7E-03 4.GE-a31 4.1E-O1' O..OE+O O.OE.O

El is *"I~a to or *xceeds 1.OE-01
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2.3 SITE WSA-lc: SECTION 3 - WOOD PRESERVATIVE DERIVATIVE AREA
(formerly Section 3 - Nonsource Area; EBASCO, 1988n/RIC 88076R01)

2.3.1 Site-Specific Considerations

Figure WSA-lc-1 and Tabe WSA-lc-1 depict the target contaminants for Site WSA-lc.

Borings 3 and 13 were included in this exposure assessment, consistent with the Western

SAR. The historical search conducted under the contaminant assessment revealed that

Aidrin, PPDDT, and old mustard containers may have been stored in Sccui, 2, (E!BA.OO,

1988n/RIC 88076R01); however, none of these chemicals were detected in the soil during

the Phase I and Phase II investigations, and there is no evidence that these chemicals were

stored in the rail yard. According to site history, no other chemicals from the RMA target

contaminant list were suspected to be present in Site WSA-lc (EBASCO 1988n/RIC

88076R01).

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-lc are depicted in Figure WSA-lc-1. The following contaminants were not included

in the figure since they were not considered target contaminants during the Phase I and

Phase 11 investigations: Flouranthene and pyrene, occurring in Boring 13 (0-1 ft).

Although not shown in this figure, these nontarget compounds were included in the western

SAR and in the exposure assessment because they passed through the screening process

performed in the RMA Chemical Index (EBASCO,1988c/RIC 88357R01).

Table WSA-Ic-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Table WSA-Ic-1 shows that no target

contaminants were found above the indicator level. Methylene chloride, shown on table

WSA-Ic-1, is excluded from consideration in the exposure analysis for this site because it

was considered a laboratory contaminant in the samples analyzed. No data were included

for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft

is assumed to be negligible (see Volume VI-A). Based on available groundwater data from
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the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.3.3 Site Exposure Summary

Only nontarget soil contaminants are shown in Table WSA-lc-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identified for this site. Site WSA-lc is designated as a

"Priority 2 site.
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2.4 SITE WSA-ld: RAILYARD - ZINC DETECTION AREA (formerly Site 3-4:
Nemagon Spill Area; EBASCO, 1988aMRIC 88076R04; and EBASCO, 1988b/RIC
88076R04A)

2.4.1 Site-Specific Considerations

Figure WSA-ld-1 and Tables WSA-ld-1 and WSA-ld-2 depict the target contaminants for

Site WSA-ld. Boring 7 was included in this exposure assessment, consistent with the

Western SAR. According to site history, no other chemicals from the RMA target

contaminant list were suspected to be present in Site WSA-ld (EBASCO, 1988aARUC

88076R04).

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-ld were depicted in Figure WSA-ld-l. Table WSA-ld-l summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury and CRLs for organic contaminants from the Phase I and

Phase I1 investigations. The boring number and depth where the maximum value was

observed are shown. No data were included for ICP metals, arsenic and mercury in

S Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). Table WSA-ld-2 summarizes the maximum concentrations detected in

groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.4.3 Site Exposure Summary

Tables WSA-ld-3 through WSA-ld-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-ld is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Methylene chloride Indirect Indirect

Noe: Indirect exposur pathways include qpen and enclosed spe vapor mhaiuion.

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site WSA-ld is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE WSA-ld-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)FOR SITE WSA-Id

AVERAGE SITE DEPTH TO GROUNDWATER: 69 Poet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 9.2 03523 05/11/88

CHLOROFORM 18 03523 12/7/87

HEXACHLOROCYCLOPENTADIENE 0.69 03523 05/11/88

CHLOROBENZENE 34 03523 05/11/88

DIBROMOCHLOROPROPANE 61 03523 12/7/87

DICYCLOPENTADIENE 3.2 03523 12/7/87

MALATHION 0.59 03523 10/27/88

TRICHLOROETHYLENE 2.1 03523 05/11/88

LACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA- ld-3
EXPOSURE EVJALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CLIIJLATIVE DIRECT INDIRECT CIJISLATIVE WEI

CONTAXIMANT p~i.V PPLV P91.V El El El CPM

KWZENE 8.6E+02 0.01.00 3.6E+02 0.01.00O 0.01.00 0.01.00 5.9E-07
CHLORORINZIEdI 1.6E+05 0.01.00 1.6E*05 0.01.00 0.01.00 0.01+00 1.9E-03
CML0R0FOW 4.01.03 0.01.00 4.01-03 0.01.00 0.01.00 O.CE+O 1.7t-07
DISIOM2CWLORCPtCPAME 1.81.01 0.01.00 1.81.01 0.01.00 0.01.00 0.01.00 8.01-06
DICYCLOPENYADIEWE 5.4E.04 0.01.00 5.41.04 0.01.00 0.01.00 0.01.+00 6.2E-07

t4EXACHLOR0C'CLOKMTA0IEIIE 1.7E+04 0.01.0O0 1.7E+04 0.01.00 0.01.00 0.01.00 3.8E-07

NALATNION 1.7E+05 0.OE.00 1.7E+05 0.O1.00 0.01.00 0.01.00 1.7E-15

NFUVLEME CULCRIDE 3.31.03 4.01.03S 1.BE+03 0.01.00 9.9-04 9.9e-04 0.01.00
7 RICALOROETHYLEME 2.3E.03 0.01.00 2.31.03 0.01.00 0.01.00 0.01.00 1.2E-07
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WSA- 1-4.

EXPOISLIE EVALUATIONS FOR CASUAL VISITRoS

DIRECZT INDIRECT QJEJLATIVE DIR~ECT INDIRECT CI.IIJLATIWf WEI
CONTAMINANT PPLV PPLV Pvt.V El El - El M

(Nwjkg) (no/ko) NOWkg

8.6f.02 U - F O0 a. 61.02 0.01+00 0.01.00 0. E01.00 5.91E-07
CHLOQOSEifZEWE 1.6E405 0.01.00 1.6E.05 0.01.00 0.01+00 0.01+00 1.9f-OS

CHILOWmOM 4. E1+03 0.01.00 4.r01.03 0.01.00 0.01.00 0.01.00 1.7f-07

D1IUIAOCHLOROKOPAWE 1.11.01 0.O1'Oc 1.3E+01 0.0E+00 0.01.00 0.01.+00 a. DIE-O0
DICYCLOPENTADIENE 5.4E.04 0..00*O 5.4E+04 0.01.00 0.01.00 0.01.00 6.2f-07

HfXACWLOQOCYCL OPN IAD I ENE 1.71.04 0. DE i00 1. 7t+"4 0.01.00 0.01.0 0.01.00 3.B1-0?

RALATHION 1.71.05 0.01.00 1. 71.05 0.01.00 0.01.00 0.01.00 1.71-15

METHYLENE CHLORIDE 3.31.03 4.01.03 1.SE1.!3 0.01.00 9.9E-04 9.9f-04 0. W400

tRICHLCIOETHYLENE 2.3E+03 0.01.00 2.3E+03 0.01.00 0.01.00 0.01.00 1.21-07
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WSA-ld-5
EXPOSURE EVALUATION1S FOR RECREATIONiAL VISITORS

DIRECT INDIRECT CLNJLA1VE DIRECT INDIRECT CUMU6LATIVE VfI

CMTAmluNmT PKtV pPvt PPLV El El El CPM

BSENZEME 1.21.02 0.01E+00 i.2f.02 0.01.00 0.01.00 0.01.00 8.8E-06
CHLONOSENZIII 6.81+04 0.01.00 6.aE.04 0.01.00 0.01.00 0.0f.00 1.21-07
CHLOROFORM 5.6E+02 0.D1.00 5.6E+02 0.01.00O 0.01.00 0.01.00 2.5E-06
DIB*Ob0CXLORWCP*MA1 2. 5E+00 0.01+00 2.5E.00 0.01.00O 0.01.00 0.01.00 1.2E-04

DICYCLCP1WTADIEVE 1.81.04 0.01.00 1.81.04 0.01+00 0.0E+00 0.01.00 4.01-06

WEXACNL0I0CYCLOKTADIENdE 5.71E+03 0.01+00 5. 7f+03 0.01.00 0.01.00 0.01.00 2.4E-06

MALATW1OW 7.01.04 0.OE.00 7.01.04 0.01.00 0.01.00 0.0f+00 1.1E-14

METHYLENiE CMLORICE 4.5f+02 1.41+03 3.4,E+02 0.01+00 2.&E-03 2.81-03 0.01+00
TRICHLOROETHTLENE 3.21.02 0.01.0O0 3.21.602 0.01.00 0.0t.00 0.01.00 1.81-06
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WSA-l1&6

EXPOSUIRE EVALUATIONS FOR COMMERCIAL. WORKERS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT CUMULATIVE VE I

CONTAM4INANT PPLV PPLV p9LV El El El ENC

1.NEN 1.E+03 D..OEO0 1.IE*03 O.0E+00 O.OfoOO O.OE.OO 6.5E-03

CHLOROGIENZEWE 8.31E+04 0.01E+0 8.8E+04 C.DE+OO 0.0F+00 O.DE.OO 6.21E-04

CLRORM5.1E+03 0.01+00 5.11.03 0.01.00 0.01.00 0.01+00 1.9E-03
DI&ROMMHOROPROPAME 2.3E+01 0.01+00 2.31+01 0.0f+00 0.01+00 0.01+00 3.9E-02

DICYCLOPENTADIENE 1.7E+04 0.01.00 1.71. 04 0.0E+00 0.OE+00 0.01+00 2.1E-02
ME)XACNLORCXC'VCLP1TAD I EWE 5.5E+03 0.01E+00 5.51+03 0.01+00 0.01+00 0.01+00 1.3E-02
MALATHN1 9.2Et'04 0. 01.*00 9.21.04 0.01+00 0.01.00 0.01.00 5.7E-11
METHYLEMdE CHLORIDE 4.11+03 4.11-01 4.1E-01 0.01.00 9.8E.00* 9.BE+000 0.0E+00
TRICI4LOROETHYLEME 2.91-03 0.01+00 2.91.03 0.OE*O0 0.01.00 0.01.00 1.31-03

: El is equat to or exceeds 1.CE-01
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WSA-Id-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL. WORERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE I

CONTAMNIANT PPLV OSY! ESVI PPLV El El - El OPM ENC

(mg/kg) (WJkg) (ma/kg) (mg/kg)

BNIE6.1.-01 0.OE.00 0.01.00 6.71+01 0.01.00 0.01.00 0.01.00 4.41-06 2.01E-Oý

CXLCOtMENZERgE 1--0 0.01.00 0.OE.00 1.5E+04 0.01.00O 0.01.00 0.01.00 1.4F-07 6.2E-04

CMO OM3.%+02 0.01.00 0.01.00 3.115+02 0.01.00 0.01.00 0.01.00 1.31E-06 S.M1- 03

0IBIDO~CNLOR01PROAai 1.4E+00 0.01.00 0.01.00 1.41+00 0.01.00 0.01+00 0.01.00 6.01E-05 2.71E-01
DICYCLOPENTACIEVE 1.2f+03 0.01+00 0.01.00 1.215403 0.01+00 0.01.00 0.01.00 4.71-06 2 1 E-0M
NEXACXL01CR CLOW1NTAO113iE 3.3E+02 0.01.00O 0.01.00 3.8E+02 0.01.00 0.01.00 0.01+000 Z.SE-06 1.3E-02

NALATHIC2S 1.7E.04 0.01.00 0.01.00 1.71+06 0.01+00 0.01.00 0.01.00 1.31E-14 5.7E-11

ME1HYLEME CHORIDE 2.5E.+02 5.6.E.02 3.3-01 3.3-01 0.01.00 1.21+01* 1.101 .01.00 0.01.OG

TRICHLOROETHYLEME 1.8E+02 0.01E+00 0.O1.00 1.3E.02 0.01.00 0.01.00 0.01.00 8.91E-07 3.91E-03

':El is equal to or exceeds 1.0E-01
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2.5 SITE WSA-le: RAILYARD - NEMAGON SPILL AREA (formerly Site 3-4:
Nemagon Spill Area; EBASCO, 19% -,IC 88076R04 and EBASCO, 1988b/RIC
88076R04A)

2.5.1 Site-Soecific Considerations

Figure WSA-le-1 and Tables WSA-le-1 and WSA-le-2 depict the target contaminants for

Site WSA-le. Borings 15, 17, 18, and 31 through 34 were included in this exposure

assessment consistent with the Western SAR. The historical search conducted under the

contamination assessment revealed that PPDDT may have been stared in Site WSA-le

(EBASCO, 1988a/RIC 880"76R04), but it was not detected in the Phase I and Phase II

investigations. According to the site history, no other chemicals from the RMA target
contaminant list were suspected to be present in Site WSA-Ie (EBASCO, 1988a/PJC

88076R04).

2.5.2 Spatial Distribution of Meastured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-le are shown in Figure WSA-le-l. Table WSA-le-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

* arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 11
investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

*, WSA-le-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.5.3 Site Exposure Summary

Tables WSA-le-3 through WSA-le-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-le is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed 2opulation and with the

critical exposure pathway identified.
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Contamrinants Regulated Casual Recreational Comrmercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Dibromochloropropane .... Direct Indirect Dir/Ind

Note: Dima exposure pathways for soils include soil ingestion, suspended parctulawt inhalation, and dernal
cont•ct
Indirect exposure pathways include open and enclosed spxae vapo inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site WSA-le is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE WSA-le-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-le

AVERAGE SITE DEPTH TO GROUNDWATER: 69 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 9.2 03523 05/11/88

CHLOROFORM 18 03523 12/7/87

HEXACHLOROCYCLOPENTADIENE 0.69 03523 05/11/88

CHLOROBENZENE 34 03523 05/11/88

DIBROMOCHLOROPROPANE 61 03523 12/7/87

DICYCLOPENTADIENE 3.2 03523 12/7/87

OMALATHION 0.59 03523 10/27/88

TRICHLOROETHYLENE 2.1 03523 05/11/88

SEACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA- le-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VIE

CONTAMINANT PPLV PPLV PPLV El El El CPM

BENZENdE 8.61+02 0.01+00 8.61.02 0.01.00 0.01.00 0.0E.00 5.31-06
CILDADAUZEWE 1.6E.05 0.0E+00 1.6E+05 0.01+00 0.01E.00 0.01.00 1.71E-07

CXLCKOFCAN 4.01.03 0.01.00 4.01.043 0.01.00 0.01.00 0.01+00 1.51E-06

0hUROMOCHLORCP*CPAME 1.8E.01 2.01+02 1.7E.01 7.ZE-02 6.6E-03 7.9E-02 7.2E-05
OICYCLOPENTADZENE 5.4E+04 0.01.00 5.4E*04. 0.01.00 0.01.00 0.0E.00 S.&-06

NEXACHLOROCYC1.CPITADIENE 1.7E.04 0.01.00 1.71.04 0.01E+00 0.01E+00 0.01E+00 3.4E-06

NAL.AT NI ON 1.7E+05 0.0E.00 1. 7E.05 0.01.00 0.01.00 0.01.00 1.51-14

TRICXLOACIETNYLEJIE 2.3E*03 0.01.00 2.3E+03 0.01.00 0.01.00 0.01.00 1.11-06
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EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMULAr:VE VEI

CONTAM4INANT PP'LV PPtV PPLV El El El CPU

(mg/kg) (mg/kg) (mg/kg)

BENZENE 8.6E+02 0.01.00 8.6E+02 0.0E.00 0.0E.00 0.01.00 5.3E-06
CHLCRC3ENZENE 1.6E.05 0.01.00 1.6E.05 0.01.00 0.01.00 0.01.00 1.7E-07
CHLORtOFORN 4.01.03 0.0E+O0 4.DE.03 0.01.00 0.01.00 0.01.00 1.51-06

DISMONOCMLCIOPROPM~E 1.8E+01 2.01.02 1.7E+01 7.2E-02 6.6E-03 7.9E-02 7.2E-05

OICYCLOPEW7ADIENE 5.4E+04 0.01.00 5.4E+04 0.0E+00 0.01.00 0.01.00 5.6E-06

MEXACHLOROCYCLOPEWTAOIENE 1.7E+04. 0.01.00 1.7E+04 0.01.00 0.01.00 0.01.00 3.4E-06

MALATWION 1.7E.05 0.01.00 1.7E+05 0.0E.00 0.01.00 0.01.00 1.5E-14

TRIICI4LOROETHYLENE 2.3E+03 0.01.00 2.31.03 0.01.00 0.01.00 0.01.00 1.1E-06
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WSA-l.- 5

EXPOSURE EVALUATIOKS FOR RECREAi...AA VISITORS

DIRECT INDIRECT 0..UJLATIVE DIRECT INDIRECT CJIMLATIVE VEI
CnWTAMIMAUiT PPLY PPLV PPLY El El - ElOP

Imunme 1.2E+02 0.01.00 1.22+02 0.0E400 0.01.00 0.01.00o 8.0-05
C11LONRENZENE 6.81.04 0.01.00 6.8k+04 0.01.00 0.01.00) 0.01.00 1.1-06
CNLOROFORM 5.6E+02 0.01.00 5.6E+02 0.01.00 0.01.00 0.01.00 2.31-05
DIMPOCHLOPOMPwAME 2.5E+00 3.D1.01 2.3E+00 5.2f-01* 4.3E-02 5.6E-O1* 1.11-03
DICYCLOPENTADIE)41 1.8E+04 0.0M+00 1.8E+04 0.01.00 0.01.00 0.01.00 3.6E-05
MEXAMNLOROCYCLOPENTADlENE 5.7E.03 0.01.00 5.71.03 0.01+00 0.0E+00 0.01.00) 2.ZE-05
MALATHION 7.01.04 0.01.00 7.01.04 0.01.00 0.01+00 0.01.00 9.91-14
TRICHLOROETRYLEWE 3.21.02 0.0f+00 3.2E.02 0.01.00 0.01.00 O.01.00 1.61-05

9: El is *qu~ia to or exceeds 1.DE-01
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WSA- 1.-6
EXPOSURIE EVALUA4TIONS FOR COI4ERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CIJ4JLATIVE VEI

CONTAMNIANT PPLV PPLV PPLV El El El ENC

BENZENE 1.1E+03 0.0f+00 1.lE.03 0.01.00 0.01.00 0.0E.00 6.51E-03
CNLOROBENZEFiE 8.8E.04 0.01.00 3.8E+04 0.OE.00 0.01.00 12.01E.00 6.2E-04
CXLOROFOk* 51.0E+3 0.01.00 5.11.03 0.01.00 0.01.00 0.01.00 1.9E-03
DICh*OICNLONCIPUCWAhd 2.3E.01 4..M0OD 3.9E+00 5.71-02 2.7t-01* 3.3E-01* 8.91E-02
DICYCLOP1NTADIENE 1.7f.04 3.01.00 1. 7E+04 0.01E*00 0.01.00 0.0E+00 2.1E-02
WEXACNLOROCCLOPENTADIENdE 5.51.03 0.OE.00 5.51E,-03 0.01E.00 0.01.00 0.01.00 1.31E-02
MALATI4ION 9.21.04 0.01.00 9.Z1.04 0.01E+00 0.01.00 0.01.00 5.7PE- 11
TRICHLCONITHYLENE 2.9E+03 0.01-i-G 2.91.403 0.01E.00 0.01.+00 0.01.00 1.31E-03

': El is .qm~t to or exiceeds 1.01.01
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WSA- 1e- 7

EMPOgMRE EVALUATIONS FOR INDUSTRIAL. WOKERS

DIRECT INDIRECT CMIXDJATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI140 PPLV OSVI ESVI PPLV El El - El .YrN ENC

BENdZENE 6.7E+01 0.01.00 0.01.00 6.7E+01 0.01.00 0.OE.00 0.01.00 4.01-05 2AIE-02

C Z*OBENZ1..ý 1.5E+0i. 0.01400 0.01.00 1.5E*04 0.01.00 0.01.00 0.01.00 1.3E-06 6.2E1Cv&

CALONOFO*E4 3.lE+02 0.01.00 0.01.00 3.IE+02 0.01.00 J).0E.0O 0.01.00 1.11-05 5.6E-03

DIBROOMLORO* OANE 1.4E.00 2.6E+01 4.81.00 1.01.00 9.3E-01' 3.2E-01' 1.31+00* 5.4E-04 2.7E-01

DICTCLOPAITACIENE 1.21.03 0.01.00 0.01+00 1.2E.4)3 0.0f.00 0.01.00 0.01+00 4.2E-05 2.1E-02

NEXACHLOROCYCLOPENTADIE)41 3.8E+02 O.SE.00 0.01.00 3.8E.02 0.01.40O 0.01.00 0.01.00 2.5E-05 1.3E-02

XALATNIOM 1.7E-04 0.01.00 0.0E.00 1.7E.04 0.0E+00 0.01+00 0.01-00 1.IE-13 5.71E-11

TRICHLOROETNYIEME 1.81+02 0.01.00 0.0f.00 1.81.02 0.01.00 0.01+00 0.01.00 8.01-06 3.9E-03

': EI is 4"~t to or exceeds 1.01-01
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V 2.6 SITE WSA-lf: RAnlYARD - ALDRIN AND DIELDRIN DETECTION (formerly
Site 3-4: Nemagon Spill Area and EBASCO, 1988aIRIC 88076R0{4and EBASCO,
1988bURIC 88076204A).

2.6.1 Sito-Specific Considerations

Figure WSA-lf-I and Tables WSA-lf-1 and WSA-lf-2 depict the target contamuinzans for

Site WSA-lf. Borings 14, 16, and 35 through 37 were included in this exposure

assessment, consistent with the Western SAR. According to site history, no chemicals

from the RMA target contaminant list were suspected to be present in Site WSA-If

* (EBASCO, 1988a/RIC 88076R04).

2.6.2 Sopatial Distribution of Measured Coniaminant Concentrations

The locations and concentrations of the target contandinants that were detected in Site

WSA-If are depicted in Figure WSA-lf-1. Table WSA-If-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and merury in Horizon 2 because

* direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

WSA-lf-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.6.3 Site Exposure Summary

Tdbles WSA-lf-3 through WSA-lf-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-If is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed poptilation and with the

critical exposurc pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Dir/Ind Di/Tnd
Methylene chloride ..... Indirect Indirect

Note: Diuect exposure pathways for sods include sod ingestion, suspended parculae inhalation. and dermal
CO4UXL
Indiret exposure pathways incchle open and enclosed spae vapor mhialion.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceeiance of the cumulative PPLVs.

Site WSA-lf is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.0
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TABLE WSA-lf-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-lf

AVERAGE SITE DEPTH TO GROUNDWATER: 69 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 9.2 03523 05/11/81

CHLOROFORM 18 03523 12/7/87I

HEXACHLOROCYCLOPENTADIENE 0.69 03523 05/11/8

CHLOROBENZENE 34 03523 05/11/8&

DIBROMOCHLOROPROPANE 61 03523 12/7/87

DICYCLOPENTADIENE 3.2 03523 12/7/87

MALATHION 0.59 03523 10/27/8

TRICHLOROETHYLENE 2.1 03523 05/11/8

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALY
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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lISA- i f-3
EXPOSJURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT IWDIRECT CUIMULATIVE VEI

CONTAJI1MANT PPLV PPLV PPLV El El - El OP10

(mg/kq) (mg/kg) (mg/kg)

ALDRIM 1.5E+00 3.21+06 I.S÷.00 1.3E,00* 6.2f-07 1.3.00* 0.0E+00

SENZENE 8.61E02 O..E+00 5.6e+02 0.OE+00 O.OE+00 0.0E+00 M.1E-07

CNLORORMNZENE 1.6 E*05 *.OE*O1 1.6E.05 O.OE*00 O.0E ÷00 O.OE+00 6.8E-09

CHLOROFORM 4.01.03 0 01.00 4.0E+03 0.0E.00 0.01.00 0.01.00 6.2E-08
0I38RMOCHLROPRYOPME 1.1E.01 0.OE.00 1.81.01 O.0E+O0 O.OE.00 O.01+00 2.9E-06

DICTCLOPINTADIEME 5.4E+04 O.OE+00 5.41+04 O.E400 O.OE0+0 O.OE000 2.3E-07

DIELDRIM 1.6E+00 1.0E+06 1.61.00 4.4t+004 4.SE-06a 4.4E+00* O.OE100

NEXACHLOROCYCLOPIENTADIENE 1.7E*04 0.E.*00 1.71E.+0 .0E100 O.OE.00 O.OE+0 1.4E-07

lALAT H!O 1.71405 O.OE+O0 1. 7E+05 O.OE1.0 0.01E+00 0.OE.00 6.2E-16

NETNYLEiE CNLORItiE 3.31+O 1.2E+05 3.ZE. 0.01.00 1.71E-05 1.71E-05 0.0.0

TRICNLORtXTHYLE0E 2.3E+03 O.OE+O0 2.3E*03 O.OE+O0 O.E0O0 O.OE0.0 4.3E-08

a: This contai.nant saturates the soiL gas and produets a vapor fl•u which is beLow one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to b• equat to pure cempound.

The SPIPPLV his therefore been sat to I.0106 mgkg (see voumie VI-A).

t El is equal to or exceeds 1.0E-01

If the PP.V value indicated is greater thtan 1.00.*06 the calculations imply that the contamiinant

do"s not pose uenacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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WSA- I f-4

EXPOSUWE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMhLATIW DIRECT INDIRECT CUMULATIVE VEI

CONTAANIMlT PPLV PPLV PPLV El El El 09W

ALDNIW 1.5E+00 3.2E+06 1.5E100 1.3E+00. 6.2E-07 1.3E+00' 0ý)E+00

IENZENE 8.6E+02 0.0E+00 8.6E+02 0.01.00 0.OE+00 O.OE+00 2.1E-07
CHLOROBENZEIE 1.61E05 0.0E+00 1.6E+05 O.0E100 O.OE+00 0.OE100 6oBE-09
CHL•O*NM 4.E1.03 O.OE•00 4.0E.*03 0.01.00 0.0E+00 0.01+00 6.2E-08
0IIRMOCIKLORIOOPAUE 1.8E+01 0.0E.00 1.8E.01 3.0E+00 0.01+00 O.OE•00 2.91E-06
DICYCtOPENTAOIEXE 5.4E104 O.0E.00 5.4E+04 0.0E.O0 0.0+.00 O.OE100 2.3E-07

DIELDRIN 1.6E*00 1.0DE06 1.6E#00 4.4.1+0* 4.8E-06a 4.4E100* 0.01+00

NEXACHLORIOCYCLOEMNTADI ENE 1.7E.04 0.0E.00 1.71+04 .0.01.00 O.OE.00 O.OE1. 1.4E-07

NALATHIO4. 1.7f+05 0.0(+00 1.7+05 O.OE•.00 0.0E+00 0.0E+00 6.2E-16

NETNYLEME CHLORIDE 3.3E,03 1.21+05 3.21.03 0.0E.00 1.7E-05 1.7E-35 0.0E.O0
TRICHLORETNYLEME 2.3E*03 O.OE*00 2.31E03 0.0E+O0 0.0E+00 O.OE+00 4.3E-08

4: This contaminant saturates the soil gas and prodices a vapor flux which is below one-tanth of

the critical flux. The SPPPLV for this contiminent is considered to be equal to pure compound.

The %PPLV has therefore been set to 1.00E+06 mokq (See volum VI-A).

•: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater then 1.OOE+06 the calculations imply that the containant

does not pose unacceptabie chronic exposure through the exp:osure pathway considered, even In its pure form.
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h'SA- If-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECTMAM INC CT CUIRLATIVE DIRECT INDIRECT VEIIV

BENZENE 1.21.02 0.01.00 1.2E.02 0.01.00 0.01.00 0. 01.00O 3.ZE-06
CXLORMNIZENiE 6.SE.04 0.01.00 6.8E.04 0.01.00 0.01.00 0.01.00 4.4E-08
CKLORWFORIN 5.6E*02 0.01.00 5.6E+02 0.01.00 0.01.00 0. 01.00 9.3E-07
DIBROMCHL0RIWIOPAME 2.5E+00 0.01.00 2.5E.00 0.0E+010 0.0E.00 0.01.00 4.4E-05
0ICYCLOPENTADIENiE 1.8E.04 0.01.00 1.81.04 0.01.00 0.01.00 0.01.00 1.5E-06

J DEMM2.21-01 1.01.06 2.21-01 3.2E+1*-l 7. Z1-O05a 3.21.01* 0.01.00
)4IXACHLOROCYCLCWIWTAD IEWEE 5.7E+03 O.OE+00 5.71.03 0.0E+00 0.01.00 0.01.00 8.3E-07

MLNIN7.01.04 0.01.+00 7.OE.04 O.01.00 0.01.00 0.01.00 4.01-15
METNYLEKE CHLORIDE 4.51.02 1.81.04 A.4E'OZ 0.01.00 1.1E-04 1. 1E-04 0.01.00)
TRICXLORVMTHYLEME 3.21.02 0.01.00 3.2E*02 0.01.00 0.01.00 0.01.00 6.5E-07

a: This contamnant saturates tlme soil gas and produjces a 'vapor ftux which is below one-tenth of
the critical ftux. The SPPPLV for this contaminant is considered to be equal to pure c=4ouamd.
The SPPPLV has thierefore been set to 1.00E.06 891 (See volumei Vt-A).

: El is equJal to of exceeds 1.01-01
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WSA- If -6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORERS

DIRECT INDIRECT CNIUJLATIVE DIRtECT INDIRECT CLINULAT I V VEI
COTAMINANT P9LV PPLV P~tV El El El EIIC

ALDEIN 1. 91.00 4.01-01 3.3E-01 1.!E.00* 5.11.00' 6.lE+OQ* O.OE+00
3E1EE .E+03 0.OE+00 1.lE*03 0.0E.0O 0.0E.00 0. 01.00 6.5E-03

CA4LCROSENZEME 8,3E*04 0.0f+00 S. &E+% 0.0E+00 0.0E+00 0.01.00 6.2E-04
CHOO0M5.11.03 0.01.00 5. 1E403 0.0E.00 0.01.00 0.0E.00 1.9E-03

0 1 $1O0CL ON(WRIAN E 2.3E+01 0.01.00 2.3E.01 0.OE.00 0. 0E.00 0.01.00 8.91-02
DICYCLOP*NTADIEWE 1.71.04" 0.01.00 1. 71.0 0.0E.00 0.0E.00 0.01.00 2.IE-02
DRELDMIM 2.0E.00 5.31+01 1.9(40 3.5f.00* 1.21-01'w 3.6E400* 0.01.00
NEXAMNOR.)CYC.OPENTADIEWE 5.5E.03 0.01.00 5. 51*03 0.01.00 0.01.00 0.01.00 1.3E-02
MALATHION 9.21.04 0.01.00 9.ZE.04 0.01.00 0l. 0100 0.01.00 5.7F-11
METNYLEME CWLORIDE 4.11.03 1.51.00 1.51.00 0.01.00 7.31.00' 1.31.00'* 0.01.00
TRICHLiPOEYWYLENiE 2.91.03 0.0f+00 2.9E+03 0.01.00 0.01.00 0.01.00 1.3E-03

* El is eQ~it to or exceeds 1.0f-01
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WSA- I f-7

EXPOSURE EVALUATIONS :Ol INOUSTRIA. WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT JINDIRECT CL36JLAT I V VEI

CONJTAMINANT PYLV OSYR ESVI PPVV El El El OWN N

(mg/kg) (mg/kg) (J~kg) (injkg)

ALDRIM 1.2f-01 4.3E+05 4.01-01 9.0e-02 1.71.01* 5.11.00' 2.21.+01' 0.01.00 0.01.CO
BENZEME 6.7E+01 0.01+00 0.01.00 6.71.01 0.01.00 0.01+00 0.01.00 1.6E-06 2.01-02

CMLCRMWSEiZNE 1.5E+04 0.0E.00 0.0E+00 1.5E+04 0.01.00 0.01.00 0.01.00 5.11E-08 6.2E-04
CHLOROFORM 3.11.02 0.01.00 0.01+00 3.11.02 0.01+00 0.01.+00 0.01.00 4.61E-07 5.6E-03
D!uROWNCL010M0OPAME 1 .4E+00 0.01.00 0.01+00 1.4E+00 0.01.00 0.01.00 0.01.00 2.2E-05 2.7E-01
DICYCLOPENTADIEWE 1.2f+03 0.01.00 0.01.00 1.2E.03 0.01.00 0.01.00 0.01.00 1.7E-06 2.1E-02
DIELORIN 1.2E-01 2.01E+05 1.9E+01 L21E-01 5.71+01* 3.6E-01' 5.SE.01' 0.01.00 0.01+00
KEXACXLER0CTCLOKXAD IEVE 3.8E+02 0.0E.00 0.01+00 3.SE.02 0.01.00 0.01E+010 0.01.00 1.01-06 1.3E-02
XALATWICIN 1.71E+04 0.0E+00 0.01.00 1.71+04 0.01.00 0.01.00 0.01+00 4.6E-15 5.71-11
MfTHYL.EME CALORIDE 2.5E+02e 1.6E+04 1.5f+00 1.5E+00 0.01.00 1.3E.00' 1.31.00' 0.01+00 0.0E1.00
TRIC)4LC*01TNYL1EdE 1.8E+02 0.01+00 0.01E.00 1.81.0? 0.01.00 0.01.00 0.01.00 3.2E-07 3.9E-O3

:El is squat to or exceeds 1.01-01
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V 2.7 SrIE WSA-lg: RAILYARD AREA - MERCURY DETECTION (formerly Site 3-4:
Nemagon Spill Area; EBASCO, 1988aIRIC 88076R04 and EBASCQ. 1988b/RIC
88076R04A).

2.7.1 Site-Specific Considerations

Figure WSA-lg-1 and Tables WSA-lg-l and WSA-lg-2 depict the target contaminants for

Site WSA-1g. Boring 8 was included in this exposure assessment, consistent with the

Western SAR. According to site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site WSA-lg (EBASCO, 1988a/RIC 88076R04).

2.7.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-lg are depicted in Figure WSA-lg-1. Table WSA-lg-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase [.

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Table

WSA-lg-2 summarizes the maximum concentrations detected in groundwater together with

the well number, location, sampling interval, and depth to groundwater.

2.7.3 Site Exposure Summary

Tables WSA-1g-3 through WSA-Ig- 7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-lg is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Cornmercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Methylene chloride Indirect Indirect

Note: Indirect expostre pathways include open and enclosed qwe vapor inau.ton.

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site WSA-lg is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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WSA- 1g-3

EXPOSURE EVALUATIONS FOR REGULATED VISITCQS

DIRECT INDIRECT CU4JLATI'.* DIRECT 1%)IRECT CUMULATIVE VEI

CON4TAMNIANT PPLV PPLV PPt.V El El El a

BENZENE 8.6E.02 0.01+00 9.6E+02 0.01.00 0.01.00 0.01.00 4.SE-07

CHLORO8BCWZERiE 1. 6E o05 0. 01.00 1.6E+05 0.01.00 0.01.00 0.01+00 1/.14-oe

Ci4L0R0OFtt4 4.01.03 0.01.00 4.GE.03 0.%+.00 0.01+00 O.OF.00 1.3E-07
DIBROMOCHLC*OPREWAAE 1.BE+01 0.01.00 1.81+01 0.01.00 0.01.00 0.0f.00 6.2E-06
DIC'YCLOPENTADIENE 5.4E+04 0.01.00O S.i4+04 0.0400 0.0E+00 0.01.40 4.3E-07

NEXACM4LROCYCLOPENTADIEIJE 1.7E+04 0.01+00 1.7'E+04 0.0f+00 0.0t+00 0.01.00 2Z9f-07
MALAT1IIIW 1 .7t'05 0.OEi00 1.7E+05 O.OE~flO 0.CE+0O 0.01.40 V.31U¶5

METHYLENE CHLORIDE 3.3E+03 9.9E.03 2.5E+03 1.5E-a3 5.0E-04 2.01-03 O01. +00

TRICHLOR(MT1YLEWE 2,3E+03 0.01.00 2.3E+0.3 0.0E.0O 0.01.00 0.01.00 9.2f-08

MERCURY 3.3E+03 0.01.00 3.3E-03 6.01-05 0.01.00 6.0f-05 0.01.400



WSA- 1g-4

EXPOSIAE EVALUATIONS FOR CASUAL VISITORS

0 1RECT INDIRECT CUMULATIVE DIRECT INDIRECT CIUMULATIVE WEI

COTIATPPLv PPLV PPLV El El El Op"

1INZEME 8~~~~.6E+02 0.01.00 8.6E+02 .t* .E05.(0 .E0

CKMMOZCNECOTLPMAI 1.6E+0 0.01.00 1.6E+0 0.01*00 0.0[.00 0.01E+00 I."-7

KEACLOOYCOPNADE .7f+-04 0.01.00 1.7f+0f 0.01E+00 0.0iE+00 .0. X00 2.9(-07

KLATHION 1.7E-05 0.0E+00 1.71+05 0.01.00 0.01.00 0.01.00 1.3E-15
METHYLEME CNLORIDE 33+3 99- .E43 1S-3 SO-4 2 l 3 00E0

TR I C)4LOK.)ETYLENE 2.31+03 0.01.00 2.3t+03 0.01.00 0.01.00 0.01.00 9.2f-08

MERCURY 3.3E+03 O.OE 1-00 33+3 60f0 .EO .0E0 .E



VSA- 19-5

EXPOSUfkE EVALUATIOCdS FOR RECREATION~AL VrSITIORS

DIRECT INDIRECT CIJ.JLATIVE DIRECT INDIRECT CIXJEJATIVE VEY

CONTAMINANT PPLV' PPLV PPLV El El - El OPM

SENZENE 1.2f+02 0.01.00 1.21.02 0.0f+00 0.0f+00 0.01.00 6,9E-06

OiLORtOfNZENE 6.81.04 0.01.00 6.SE.04 0.01.00 0.01.00 0.01+00 9,4f-08

CXILIZ*FOR 5.6E+02 0.01.00 5.6E+02 0.01.00 0.01.00 0.01400 2.01-06
DIU840HCHILOROPROPAME 2.5E+00 0.01.00 2.5Eo00 0.01+00 0.01.+00 0.01.00 9.4E-05
0 OCY C LOPE IAD I E E 1.8.E0/. 0.01.00 1.81.04 P.01.00 0.01.+00 0.01.00 3.11-06

NEXACUL"1Or. YCLCPENdTAD I EME 5.7f*03 0.01.00 5.7E.03 0.01.00 0.01.00 0.01+00 1.9E-06
KALAT VI Ol 7.01.0/. 0.0E+00 7.01.014 0.0E+00 0.01.00 0.01.00 8.51-15
METH4YLENE C34LOIR0E 4.5E.02 1.SE+03 3.51.02 1.1E-02 3.3Z-03 1.4E-02 0.01.00
TRICNLOMIT4YI.EWE 3.21.02 0.01.CO 3.2E*02 0.01.00 0.01.00 0.01.00 1.4E-06

MERCURY 2.01.-03 0.0e.00 2.01.003 1.01-04 *j.E+0O 1.OE-Od. 0.01.-00



WSA-19-6
EXPOSURE EVALUATIONS FOR COMERCIAL WORKERS

DIREICT lINIRECT CUMUIATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMIN~ANT PPLV PPtv PPLV El El El EEC
(mg/kg) (mg/kg) (mg/kg)

KWEE1.11.+03 0.0E.00 1.1E.03 0.01.00 0.01E.00 0.01E.00 6.5E-03

CXLORtM1NZENE 8.8E-04 0.01.00 8.8E+04 0.01.00 0.01+00 0.01.00 6.2E-04
CLROM5.1E+03 0.01.00 5.11.03 0.01.00 0.01.00 0.01+00 1.91E-03

DlU0OMCHLORMOPANiE 2.3E+01 0.01.00 2.3E+01 0.0f.00 0.01+00 0.01.00 8.9E-0Z
DICYCLOPENTA01ENE 1.7f.04 0.01.00 1. 7E.04 0.01.00 0.01+00 0.01.00 2.11-02
NEXACHLOROCYCLOPENTADIEWE 5.51.03 0.01.00 5.5E+03 0.01.00 0.0E.00 0.01E+00 1.31-07
MAL.ATKION 9.21+04 0.01.00 9.2E.04 0.0E.00 0.01.00 0.01.00 5.7E-11
METRYLEVE CNLORIDE 4.11.03 3.6E-01 3.6E-01 1.2'E-03 1.4"1.0 1.4E+01' 0.01E.00
7RICXL(ItXTWYLE*E 2.91+403 0.01.00 2.9E+03 0.OE.00 0.01+00 0.01.00 1.31E-03

MERCURY 1.41*03 0.01E+00 1.4E+03 1.4E-04 0.01E+00 1.4E-04 0.01+00

El is oqa to or exceeds 1.01-01



EXPO%)RE EVALUATIONS FOR MUUSTRIAL WORKERS

CONTAMINANT PPLV OSVI LSVI POLV El El El ON EN

4HOOFR .lE+02 O.OE+OO O.OE+OO 3. 1E+02 4.3E*00 O.OE.OO O.OE-O0 9.-0 5.6E-

DIRD0HOORPM 1.E: El0+O i.040 1.41+0 O.IEo0 orD+0 exc1E+00 4..t05

DICYLOPIWTADEVE .2E03 CDE+0 O.O+001.2+3-S?0 .F0 OO+0 36E0 .



f 2.8 SITE WSA-2: WEST LANDFILL - BURNING PIT (formerly Site 4-2: Burning Pit;

EBASCO, 1988d/RIC 88046R02 and EBASCO, 1988e/RIC 88046R02A)

2.8.1 Site-Specific Considerations

Figure WSA-2-1 and Tables WSA-2-1 and WSA-2-2 depict the target contaminants for Site
WSA-2. Borings 1 through 21 and 18B through 21B were included in the exposure
assessment, consistent with the Western SAR. The historical search conducted under the
contamination assessment revealed that contaminated material from the mustard plant may

have been disposed of at this site (EBASCO, 1988d/RIC 88046R02), but mustard

degrvdation products were not detected in soil during the Phase I or Phase II investigations.
According to the site history, no other chemicals from the RMA target contaminant List
were suspected to be present in Site WSA-2 (EBASCO, 1988d/RIC 88046R02).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in
Site WSA-2 are shown in Figure WSA-2-1. The following contaminants were not included
in the figure since they were not considered target contaminants during the Phase I and

Phase II investigations: 2-Butoxyethanol, occurring in Boring 2 (39-40 ft), and pyrene and
1,1,2,2-tetrachloroethane, occurring in 18 (9.5-10.5 ft). Although not shown on the figure,

these nontarget compounds were included in the Western SAR and in this exposure
assessment because they passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table WSA-2-1 summarizes the maximum concentrations of contaminants measured in soil
above indicator levels for the ICP metals, arsenic, and .mercury and CRLs for organic

contaminants from the Phase I and Phase 11 investigations. The boring number and depth
where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume IV-A). Table WSA-2-2 summarizes the maximum
concentrations detected in groundwater :ogether with the well number, location, sampling

interval, and depth to groundwater.
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# 2.8.3 Site Exposure Su'mmarv

Tables WSA-2-3 through WSA-2-7 present Draft PPLV, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-2 is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation for the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Dir/Ind Dir/ind
Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct I Lrect
1,1,2,2-Tetrachloroethane .. Direct Indirect Dir/nd
Trichloethylene .... Indirect -- Dir/Ind
Cadmium .... Direct -- Direct

Hexachlorocyclo-
pentadiene ...... Indirect Indirect

* Tetrachloroethylene ...... Indirect Indirect
Lead ...... Direct Direct

Noie: Direct exposure pathways for sods include soil ingestion. suspended patibculate inhalation, and dermal
Contaict.
Indiect exposure pathways inclule open and enclosed space vapor inhalation.

The results of the soil exposure: summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site WSA-2 is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

The following groundwater contaminant results in an unacceptable exposure due to vapor

inhalation as indicated by a VEI value greater than 1:

I.1-Dichlorocthylene (enclosed)
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TABLE WSA-2-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-2

AVERAGE SITE DEPTH TO GROUNDWATER: 65 Feet

CONCENTRATION LOCATION SAMPLE
C,'MICAL MAXIMUM (WELL NUMBER) DATE

1,1,1-TRICH'LOROETHANE 36 04040 06/2/88

1,1-DICHLOROETHYLENE 15 04040 06/2/88

CHLOROFORM 0.75 04040 06/2/88

TRICHLOROETHYLENE 76 04040 06/2/88

EACM VA;E PRESENTED IS THE MAXIMUM COtA,'4TRATION FOR THE ZLISTED ANALYTE
FOR THE PERIOD March 17, 1957 TO Februarj 28, 1989.
DATA SOURCE: D? ASSOCIATZS, RMA Database, July 19, 1990

a-a a



WISA-2-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT I MID .' "T CIJIJAMlE DIRECT IMC1RECT CUMJLATIVE YE!

CONTAXIls"T PPLV PPsa PKtv Ei El - El CPM

ALDRIN 1.51.00 4.DE.04 I1. 51.0 2.01.000 7.4E-05 2.0f*00* 0.01.00
CHOOFR 4.0f+03 0.01.00 4..OE.+03 O.01.00 0.01.00 0.01E+00 2.2E-07

1,1-0ICNLORMTI4YLEWiE 4.3E-01 0.01.00 4.3E+01 3.01E-00 0.0(+00 0.0E+00 6.41 -03
1,2-DICliL~CATRYLEME 1.7f+05 0.01.00 1.7f+05 3.6E-05 0.O1.00 3.6E-05 0.3E#G0
0111011 1.6E+00 1.01.06 1.6iE*00 6./.1.00' 5.41E-04s 6.4E.00' 0.OE+00

EWhiN 2.5E+03 1.OE1.6 2.51.03 2.81-03 4.71E-07& 2.8E-03 0.OE+00

MEXAC)LON0CYCLOPENTADIEWE 1.7E*04 1.61+04 8. C1.i03 3.OE-04 3.n1-04 6.21-C4 0.0E+00
1,1,2.2-TETRACHLcN01TMAME 1.3E-02 4.8E+02 1.01.i02 1.6E-02 4.kE-03 2.01E-02 0.01.00
TETRACHL0IC1THYLEWE 5.1E-02 1.8E.03 4.01.02 2.01-03 5.71E-04. 2.51-03 0.D01.00

K111SCMRMTAE7.SE*05 6.7E+05 3.54E+05 0.01E+00 1.5E-06 1.51-06 4.21-08

1, 1, 2 -TR ICHLOET NAME 4.3E-02 5.51.02 2.4E+02 9.3E-04 7. 3E -04 1.71-03 0.01.00
T RI C)4L ROE TMY LE WE 2.3E-03 1.9(-03 1.01.+03 1.3E-02 1.6f-02 2.91E-02 1.3E-04

ARSENdIC 2.21E401 0.01.00 2.2E+01 1.1E#00* 0.0f.00 1.11.00' 0.0F.00

C.W" Li.m 4.51-.C2 0.0f+00 4.5E+02 1.3E-02 0.01.00 1.3E-02 0.01.00
CA IM6.9f-01 0.0OE.00 6.9E+-01 2.01.000 0.01+00 2ý01E.00'* 0. f* 00

COPPER 4.ZE.05 0.01.00 4..21.05 4.5E-03 3.0(+00 4.5E-03 0.(X-00

LED1.5E.04 0.0E+00 1 .5E*04 4.SE-02 0.01.00 4.5E-02 0.01.+00
M U f3.3f-433 0.01.00 3.3E-03 '.21-03 0.0(+00 1.21-03 0.01.00
ZIC2.0E.06 0.CE.00 2.01.06 6.6(-04 0.01.00 6.6E-04 0.01E.00

a, This contaminanit s~aturates the soit 2ai arid produces a vapor fluxi uoiit is bao on*-tenth of

the critica( ftux. The SPPPtV for this contw0irant is consideredi to be 0"1 to pujre commiud.

The SPPPLV has therufore been set to 1,00(-06 mgikg (See voium YE-A).

El is equaI to or exced 1.01-01

It the PP{V value indicated is greeter thean 1.0,0f-06 -he calculations iiay that the contaminant

d"riot poe urtcc~itabie chroniic expoosure through the exposure pathway cwsiderad, ewe,¶ in its pure fom-.



WSA- 2-4

EXPOSLJRE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT OJUJLATIVE DIRECT INDIRECT OJSJULATIVE WEI
COTAMNIANT PPLV PPLV PPI.V El El El W

(ftjkg) (w4/kg) (wa/kg)

ALDSIN 1.5E+00 4.01.04 1.51.00 2.01.000 73.1E-0 2.GE1.00 00.OE00
CHLOROFORM 4.01.03 O.01+00 4.01.03 0.01.00 0.01+00 0.01+00 2.2E-07
1,1-OICH4LCOOETWYLEWE 4.31.01 0.01.00 4.3E.+01 0.01+00 0.01.00 0.01.00 6.4E-03
1,2-OICI4LOROETWYLEME 1.7f-05 0.01.00 1.7E+05 3.6E-05 0.01.00 3.6E-05 0.01.00

DIELORIN 1.6E.00 1.01.06 1.6E.00 6.4E.00* S.4E-C4a 6.4E.00* 0.01.00

ENDRIN 2.56*03 1.0E+06 2.5E+03 2.8E-03 4.7f-07a 2.B1-03 0.0E+00
NEXACU4LRORCYCLW1UADI ENE 1.7f+04 1.61.04 3.06+03 3.01-04 3.21-04 6.2f-04 0.0E.00
1,1,2,2-TETRA4HLORT"W41 1.3E.02 4.a1.02 1.0E+02 1.6E-02 4..kt-C,3 ?.0E-02 0.01+00
TET1ACI4U2OETt4YLLEM 5.1E+02 1.8E1.03 4.01.02 Z.01-03 5.7E-04 2.5f-03 0.0E+00
1,i.I-TRlCXLCROE1WANE 7.51+05 6.72+05 3.5E.05 A.01.00 1.5E-06 1.5E-06 4.2E-06
1,1,2-TRICXLO*OETKANE 4.3f.02 5.51.02 2.4e+02 9.31-04 7.3E-04 1.7f-03 0.0f+00

TRICNLORORETHYLENE 2.!C+03 1.91.03 1.01.03 1.3E-02 1.6E-02 2.9f-02 1.3E-04

ARSENIC 2.2f.01 0.01.00 2.21.01 1.11.00' 0.01.00 1.11.00* 0.0E+00
CADMIUM 4.5E.02 0.0(+00 4.5E.02 1.3f-02 0.01.00 1.31-02 0.01.00
CHROMIUM 6.91.01 0.01.00 6.9E.01 2.01.000 0.%+.00 2.01.000 0.0E+00

CoRPEQ 4.2f.05 0.01.00 4. 2!E-o5 4.51-03 0.01.00 4.5E-03 0.01.00O
LEAD 1.5(.04 0.0E+00 1.5f+04 4.51-02 0.w01.00 4.5E-02 0.01+00
NERC'.JRY 3.3E.03 0.01.00 3.31+03 1.21-03 0.01.00 1.21-03 0.01.00

ZIC2.01.06 0.01.00 2.01.06 6.&E-04 0.01.00 6.6(-04 0.01.00

a: Thii contar~Ant saturates the %oil gas and prociucts a vapor flux whichi is below. one-tenth of
the critical flux. rho SPPLV for this contaminant is camisidered to he *qust to pure compotin.
The SPPPLV hes therefore been set to 1.001406 wi/kg (See volum Vt-A).

: El is ..a"( to or exceeds 1.01-01

If the PPLV 'value ir-dcatea is g-eaeer than 1.00E-06 the calcutations imp(Y that th~e contaminant
do"e not pose unwceptabte chronic exposui'e Through the ititpeure pathw.ay cons idered, e'ven in its pure f"e.



VSA- 2-5

EXPOSURE EVALUATIONS FOR RECREATIONJAL VISITORS

DIRECT INDIRECT CUJIJATIVE DIRECT INDIRECT MMI.LATIVE VEI

CONTAMNAN~T PPLY PPLV PPLV El El El OPH

(MG/kg:) (mg/kg) (mg/kg)

ALORIN ?.IE-01 2.7f.03 2.11-01 1.E4.01' 1.IE-03 1.4.E401* 0. 01.0

CHLOROFORM 5.6E-02 0.01.00 5.6E+02 0.01.+00 0.01.00 0.0E400 3.31-06
I , i- DI C)LOROE T 4Y LEWE 5.9c+00 0.01.00 5.9c+00 0.0f+00 0.01.00 0.01'OO 9.6E-02
1,2-DICHiL0R01TNYLEME 7.01.04 0.0E+00 7.0f+04 8.51-05 0.01.00 8.5-05 0.0f+00

e EMORII 1.11.03 1.01.06 1.11.03 6.6E-03 3.OE-06a 6.61-03 0.01.00
HE XACHL OR0CY C L OT NIAD 1E E 5.7E+03 2.4E.(03 1.7E*03 8.4E-04 2.1E.03 2. 91E- 03 0.01.00
1,I,2,2-TkTRACI4LC111M AME 1.81.01 3.21,C1 1.11.01 1.1E-01* 6..3E-02 1.8E-40t 0. 06*4V
TETRACMLCQCITWYLEME 7.1E*01 2.7E-02 5.6,E+01 1.4E-02 3.7E-03 1.SE-02 0.0[44M

I 1,1-TRICK4OIROETHAME 3.2E-05 2.4E+05 1.4E+.05 0.0[.00 4J.E-06 4..1f-06 2.7E-07
1,1,2-TRICl4LC*0ETHNAE 6.0E+01 8.5E*01 3.5E401 6.7t-03 4.7E-03 1.1f-02 0. ft -f
TRICXLOROETIIýLE)E 3.2E.02 3.0(-02 1.5E-02 9.4E-02 1.01-01* 2.01-al' Z.01-03

ASNC3.OE.00 0.0E+00 3.9f-00 5.81.00* 0.01.00 5 81-000 0. *-
CNIUN5.8f-01 0.01-00 5.81.01 1.0E-011 0.0Of 00 1. Of 01. ~01.

CH" ~lI4M 8.8E-00 O.Of-CO 8.8f+00 1 .&E-01* 0.0f.00 1 at.0 -a0.

COPR2.SE-0S 0.01.00 2.5E-05 7.6E-03 0.01.00 7.6 M as -
LEAD 9.2f.03 0.01.00 9.2E-03 7.6E-02 0.01-00 7.61-W 3.u a-

ERR 2.01.03 0.01.00 2.0(-03 2.01-03 0.01-00 2. M -(3 . 81 -a

ZINC 1 1E406 0.01.00 1.11.06 1.21-03 0.01-00 1.2[-03 3.a.4miU

a : This corntamiinrit saturates the soil, gas and~ proci~ees a vapor ItuA which' is bet w *rw-tetf c4

the critic&( ftux. The SPPPLV for this contaminant is consi(*red to be equal to pure ceampw.

The SPPPLV halt therefore bete set to 1.0%1.06 mg/kg (Sois voito VI-A).

: El is #quja( to or exceeds 1.OE-01

If the PPLV voatu inditcated is Ireater thani 1.00(406 the CatCulatbona ispLy that the conteinanrit

does n~ot pose uriacceptabie chrGyur txposuret throuI the exposure oathway considered. oven i n its pure form.
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WSA-Z-6
EXPOSURE EVALUIATIONS FOR COWERCIAL 6MX*CRS

D~InECT IN IRC T OJINILATIVW DIRECT INDRECT CUMULATIVE VE

*LOIMIN 1. 91. 410 1.3E-42 1.91.00 1.6E.00' 2.4E-02 1.61.00' 0.01.00
5IQF .11.43 a.0.0 No 5.11+03 0.0100 0.06+00 0.0E+00 a.41-05

1. 1 -#1 CU.TWIEW S. ".41 0. of 00 5.4E.01 0.0100 0.0E.00 0.01.00 2.51E+00
v,_AM M'rm9.29f $.WON0 9.2110" 6.51-05 0.01.00 46.51-05 0.01.00

affLBEIS 2. 6.40 5.6.41 1.W.00 5.01.000' 1.7f-01' 5.2E+00' 0. 01.00

I 6410 %411-41 2.4-1.2 5.11-03 2.4 - 02a 2.9E-02 0.01.00

s U4 11. lM4I ¶.M* 9.21-04 3.11-01* 3.11-01' 0.01E.00
,.1 * 40-v I71 &.-W 9. 1 -4m 1.2E-02 2.3f+000 2.31.00' 0.01.00O

aio1-ou 2-A-0 2.21.0f 151a-03 4.S1-01' 4.51-01' 0.0e+00
* ' .4. - &. A*-C &m-&- 0.6.400 1.iA-03 1.11-03 4.9f-05

94-a I *.a~ 9,4-41 7.3-(K 3.5f-03 4.2E-03 0.01.00
W4 N-~ 3 Wd.0 1.0-02 7.U1-02 5.66-02 5.01-02

.1 x 3.v 1..4 21 -0t" 0.01.00 1.21.00' 0.0f.00
ism 3 Af42 A (102 0.011.00 1.71-02 0.0E*00

-VW ZH4 i W-r 51 -- 1' 2 000 0.01.00 2.51.00' 0.01.00
a-I . . *04 3. atooW 1.1f-02 0.01.00

-*- '.11. WS0 . -ft *-#1* 0. 0[ 00 i. 11-0' 0.01.00

-14 * a a. -0.- ZWS11_4 2. X*4 2.91E-03 0.01.00

- -1 IF-1 Al U-n N-al 3 of -w4 1. 7t -03 0.01.000

-o' -ompaw lok. w so "No or' ge wo epmm oe amo #e ý toU.c to wow ~tenth o
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WSA- 2-7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

aoEC INDIRECT CUMU.LAT IVE DIRECT ;'10!RSCT CZUINLATIVE YEI

ccWrM4IkANT PPLV OSVI ESVI PPLV El El El Om EMC

ALDR I I 1.2E-01 5.4E.05 4.ZE+01 1.2E-01 2.6k+01* 7.2f-02 2.6E+010 0.01.00 0.01.00
CHLOROFORM 3.1E+02 0.01E*00 0.0O1.00 3.IE+OZ 0.010 DE+M c,- *+0 0.OE+00 1.6E-06 2.5E-04
1,1-D1xtC8L*E0TWVLENiE 3.2E*00 0.01.00 0.D1.00 3.2E+00 0.01+00 0. a -00 D.01.00 4.8E-02 7.51.00
1,2-01CHLOPOETI4YLENE 1. 7t 4-04 0.01.00 0.0E+00 1.7t+04. M.E-04 0.01.00 3.5E-04 0.0E+00 0.0D1.00
DIELDRIW 1.2E-01 2.5E*03 1.9E.01 1.2E-01 8.2E+01- 5.3U-01- .10 0.01.00 0.01.00

ENOR!I* 2.5E+02 1.0E+06 1.01.06 2.01.02 2.3E-02 8.11-05. 3.6E102 0.01.00 0.01.00
P-EACHLCR0CYCLOR1MTAO I F!4 3.SE402 2.IE.03 1.6E+01 1.SE+01 1.3E-02 3.1E-01* 3.2f-01* 0.01+00 0.01.00

1,1 ,2 (ET2ACNLORtlETNAHE 9.91.00 6.4E.01 Z.Ef-O1 2.9E-01 2.OE-01- 6.9E.0O* 7. 1 E.00'0 0.01.00 0.01.00
TETACAL ORUETNTLEWE 4.IE-01 2.3E+02 2.2f-00 2.1E4'0O 2.4E-C2 4.5E-O1* 4.8E-O1' 0.0E+00 O.OE.00
1.l,1-TRICHLOROETHIANE 7.8E*04 8.91.04 7.DE*0? 6.8E.02 O.OE+00 1.4E-03 1.4E-03 3.21-07 4.9f-05

1,1, 2-1T CH4LOROE7HANE 3.4E401 7.4E+01 1.11.02 1.91.01 1.2E-02 3.9E-03 2.1E-02 0.01.00 0.0E+00
T R I CXW1 OT9YLE:JE 1.BE402 2.6f#02 4.01.02 8.2E+01 1.7E-01* 1.9E-01* 3.6E-01* 9.TE-04 1.SE-c!

APSENiC 1.6c-00 0.0f+00 0.01.00 1.6,E+00 1.4E-01- 0.ZX+00 1.4E.01' 0.01.00 0.01.00
CAON ILIM 7.6f.0C 0.0f+00 0.01*00 7,6E+00 7.9E -01* 0.CE-00 7.9f -01 * 0.01.00 0.01.00

C)4" [UKL 1.1E.00 0.0E.00 0.0E.00 1.1Eý00 1.2E-02' 0.-1-00 1.2E-02* 0.01.00 0.OE.00

LEAD 2.2E.C3 0.0140000.0f.00 2.2E+03 3.2E-01* 0.CE01.00 3,-l 0.0(+00 0.01.00

MEay46-2 00-0 00+0 4642 8.E0 :E0 .E0 .E0 .E0

0.01.00 .D 2-0714+5 93-3 OCE0 .EO .f0 .E0



2.9 SITE WSA-3a: EAST LANDFILL - TOLUENE, TRICHLOROPROPENE, AND
CADMIUM DETECTION (fcrmerly Site 4-3: Burning Pit; EBASCO, 1988f/RIC
88126R01 and EBASCO, 1988g/RIC 88126R01A)

2.9.1 Site-Specific Considerations

Figure WSA-3a-1 and Table WSA-3a-1 depict the target contaminants for Site WSA-3a.

Borings 1, 18 through 20, 18B, and 19B were included in this exposure assessment,

consistent with the Western SAR. According to site history, no chemicals from the RMA

target contaminant list were suspected to be present in Site WSA-3a (EBASCO, 1988f/RIC

88126R01).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and ccncentratiortf of the target contaminants that were detected in Site

WSA-3a are depicted in Figure WSA-3a-1. Toluene, occurring in Boring 1 (0-1 ft and

14-15 ft) was not included in this figure because it was detected in the nontarget analysis.

but is still considered a targt contaminant for this exposure assessment (see Appendix A).

Trichloropropene, occurring in Boring 1 (19-20 ft) was not included in the figure since it

was not considered a target contaminant during the Phase I and Ph?'.e II investigations.

9 Although not shown in this figure, this nontarget compound was included in the Western

SAR and in the exposure assessment because it passed through the screening process

performed in the RMA Chemical Index (EBASCO,1988c/RIC 88357R01).

Table WSA-3a-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The bortng number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury inw-orizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).
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2.9.3 Site Exposure Summary

Tables WSA-3a-2 through WSA-3a-6 pi. :nt Draft PPLVs and EIs for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Cadmium ........ Direct

Nole: Direci exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site WSA-3a is designated as a Priority 1 site, based on the most sensitive exposed

* population PPLV (i.e,, the industrial worker).
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REAII/RPI'179.REA VI.B 9/12/90 3:35 am spi



0- S .

N~ N~ 0I Cd3.
1 N. 15 2OIL

N N~Zn 72

SN 4.5 OIL

N451. 72 14-1 OIL

12-3~t-1 SI.LOLN ~ L -

14.5-15.5~4 15.3 I -

12-13 OIL I s@

t 4.14,7501 L
16-17~ i 18,1

I ~~(17) 1,9

(17)~ / 7

Legend

20 io Isr0

4 17) P'led 2 Notq "ad total deal* &,11144 (fV

0 ite Vowndory N-

-0.,n -1 Cd 32- Le.oI (wq/*i

OIL BelowS 104,eefor Level

0 - £6141.4 .00 ow4 towl454

Ce0 50 '00

k w FEET

Prepared for: FIGURE WSA-3a-I
PormManager's Office for Phase I and Phase II Analytes Detected

ProgramWithin or Above Indicator Levels
Rocky Mountain Arsenal Cleamup

Aberdeen Proving Ground, Maryland Rocky Mountain Arsenal

Prepared by Ebasco Services Incorporated

2-70



z6

CC



WSA-3a-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE vtI
CONTAMNANI•IT PPLV PPLV PPLV E! El E! il

(mlOko} (ae/ks) (me/kg)

TOLUIENE 2.SE+06 2.9+.08 2.5E+06 1.2E-07 1.01-09 1.21-07 0.01E00

CAD"IL04 4.5E+02 O.OE+00 4.5E.02 7.1E-03 0.0E+00 7.1E-03 0.C*+00

If the PPLV vatue indicated is greater than 1.00E+06 the caIculetios Impty that the eontt•rnmnt
does not pose urmcceptabie chronic exposure through the exposure pathwiay considered, ewen In Its pure form.

e
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WSA*3a- 3
EXPOSURE EVALIATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CIMJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OP!
(mg/kg) (mg/kg) (mg/kg)

TOLUENE 2.5E+06 2.9E+08 2.5E406 1.2E-07 1.OE-09 1.2E-07 0.Of+OO

CAM I UM 4.5E#02 O.OE+O0 4.5E+02 7.1E-03 0.0E+00 7.1E-03 O.OE+O0

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-3,-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CJUIJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAII AMT PPLY PPLV PPLV El El El OPM
(WWW) (mg/ko) (me'ko)

TOLUENE 1.IE+06 1.01*08 1.01E+06 2.BE-07 2.9E-09 2.9E-07 0.DE.00

CADH IUN 5.81+01 0.3E.00 5.3E01 5.5E-C2 0.01.00 5.5E-02 0.0f.00

If the PPLV vaLue indicated is greater than 1.0%+06 the caLcuLations imLy that the contaminant

does not pose uracceptab'e chronic exposure through the exposure pethway considered, vyen in its pure form.
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WSA-3a-5
EXPOSUIE EVALUATIONS FOR CCOMERCIAL WOKERS

DIRECT IND .'CT C.JMLATIVE DIRECT INOIRECT CLAJLATIVE VEI

CONTAMI[NANT PPLV P, . PPLV El El El ENC

(mg/kg) (wq/kg) (mg/kg)

TOLUENE 1.4E+06 1.7E+03 1.7E+03 2.2E-07 1.SE-04 I.8E-04 O.OE.OO

CADMIUIM 3.6E+02 O.OE+00 3.6E+02 8E-03 O.OE*O0 8.9E-03 O.OE*O0

If the PPLV value indicated is greater than 1.OOE+06 the ca.cutations ie~ly that the contaminant

woes not pose uracceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-3a-6
EXPOS.•RE EVAL.ATI•NS FOr IN•JSTRIAL WORKERS

DIRECT INDIRECT CUM.ULATIVE DIRECT INDIRECT CLIJLATIVE VEI

CON T AI MNAN T PPLV OSVI ESVI PPLV El El El ] ENC

(mg/kg) (WJkg) (mg/kg) (mg/kg)

TOLUENE 2.6E+05 3.9E-07 5.1E+03 5.0E+03 l.ZE*06 5.81-05 6.0t-05 0.0f+00 0.OE+0O

CAOI LM 7.61E00 0.OE.00 0.01.00 7.6E+00 4.2E-01" 0.0E.00 4.2E-01* 0.0E+00 0.0E+00

": EI is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.COE+06 the calcuLations imply that the contaminant do-. not pose unzcCepta•bLe
chronic exposure through the exposure pathway considered, even in its pure form.
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f 2.10 SITE WSA-3b: EAST LANDFILL - DISPOSAL PIT (formerly Site 4-3: Burning

Pit; EBASCO, 1988f/R1C E8126R0l and EBASCO, 1988g/RIC 881_26RO1A)

2.10.1 Site-Specific Considtcrations

Figure WSA-3b-1 and Table WSA-3b-l depict the target contaminants for Site WSA-3b.

Boring 30 was included in this exposure assessment, consistent with the Western SAR.

According to site history, no chemicals from the RMA target contaminant list were

suspected to be present in Site WSA-3b (EBASCO, 1988MRIC 88126R01).

2.10.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-3b are depicted in Figure WSA-3b-1. Table WSA-3b-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase U

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negiigible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 samplinge
period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.10.3 Site Exposure Summary

Tables WSA-3b-2 through WSA-3b-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized -elow for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None ..........

The results of the soil exposure summary indicate thai there are no COCs. Site WSA-3b

is designated as a Priority 2 site. based on the most sensitive exposed population PPLV

(i.e., the industrial worker).
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WSA-3b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUUJLATIVE DIRECT INDIRECT CUMUILATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

NIETKYLENE CNLORIDE 3.3E+03 1.OE÷06 3.31.03 2.4E-03 7.7E-06 2.5E-03 O.OEO0
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WSA-3b-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT IND .- :T CLMULATIVE DIRECT INDIRECT CUMULATIVE VIEI

COWTAWMANT PPLV Pf . w PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

METHYLEME CHLORIDE 3.3E#03 1.OE.06 3.3E+03 2.4E-03 7.7E-06 2.5E-03 0.OE+O0
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WSA-3b-4

EXPOSURE EVALUATIcOS FOR RECREATIONAL VISITORSN
DIRECT INODIRECT C3JMULATIVE DIRECT INDIRECT CJUMLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPw
(mg/kg) (mg/kg) (mg/kg)

KETHYLEME CHLORIDE 4,5E+02 1.6E+05 4.5E+02 1.SE-02 5.OE-05 1.W-02 O.OE+O0
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WSA -3b- S
EXPOSURE EVALUATIONS FOR CO04ERCIAL WORKERSV

DIRECT INOIRECT CLI4JLATIVE DIRECT INDIRECT CI4UMLATIVE VEI

CONTAMINANAT PPLV PPLV PPLV El El El ENC
(iNi/Ig) (m•/kg) (me/ko)

NETNYLENE CHLORIDE 4.IE+03 4.E+OZ 4.3E402 1.9E-03 1.7E-02 1.9E-02 O..E+0
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WSA-3b-6

EXPMSURE EVALUATIONS FOR INOUSTRIAL WORKERSV
DIRECT INOIRECT CILJLAT I VE DIRECT INIIRECT CUMULATIVE VE!

CONT AM4I IAMT PPLV OSVi ESVI PPLV El El El OPM ENC
(on/kg) (mo/kg} (me/kg) (xv/'kg)

METHYLENE CHLORIDE 2.5E+02 I.4E+05 4.8E+02 1.6E.+02 3.2E-02 1.7E-02 4.9E-02 O.DOE+O O.OE+O0
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2.11 SITE WSA-3c: EAST LANDFILL - MAIN SURFACE DISPOSAL AREA (formerly
Site 4-3: Buring Pit; EBASCO, 1988f/RIC 88126R01 and EBASCO, 1988g/RIC
88126R0IA)

2.11.1 Site-SLecific Considerations

Figure WSA-3c-1 and Table WSA-3c-! depict the tzrget contaminants for Site WSA-3c.

Borings 2 through 4, 6, 7, 10 through 17, 21, 21B, 22, 23, 27, 27B, 28, 29, and 31, were

included in this exposure assessment, consistent with the Western SAR. According to site

history, no chemicals from the RMA target contaminant list were suspected to be present

in Site WSA-3c (EBASCO, 1988f/RIC 88126R01).

2.11.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminaiits that were detected in Site

WSA-3c are depicted in Figure WSA-3c-l. Table WSA-3c-I summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

* direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.11.3 Site Exposure Summary

Tables WSA-3c-2 through WSA-3c-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Comnmrcial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Cadmium Direct Direct Direct Direct Direct
Methylene chloride ...... Indirect Indirect
Tetrachloroethylene ...... Indirect Indirect
Tnchloroethylene ...... Indirect Indirect

Note: Direct exposure pathways for soils include sod ingestion, suspended particulaLe inialation, and dermal
contact.
Indirect exposure paihways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site WSA-3c is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

e
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WSA-3c-2

EXPOSURE EVALUATIONiS FOR REGULATED VISITORS

DIRECT IWDIRECT CUMUJLATIVE DIRECT IWE0IRECT CUMJLATIVE VEI

CONTA54IMNAT PPLV PPLV PPLV El El El CPM

POETKYLEME CHLORIDE 3.3E+03 6.9E+02 5.7E+02 2.4E-04 2.9E-03 3.1E-03 0E+100

TETR.ACHLORO1TMYLEWE 5.1E+-02 5.8E+03 4.7E+02 2.01-03 3.I.E-0d. 2.3E-03 0.01.00

i.1,1-TRlCHLDIOETHAai 7.51.05 2.81.046 5.9E+05 6.7E-07 2.9E-07 9.6E-07 0.01.00

TRICNLCPOETI4YLEME 2.3E+03 8.5E+03 1.3E+03 0.01.00 1.2f-04. 1.2f-04 0.01.00

CAD4 I LIM 4.5E+02 0.01.00 4.5E.02 2.4E+00' 0.01.00 2.41.00' 0.01.00

COPPER 4.2t.05 ,0.0100 4.2f+05 4.1E-04 0.01.00 4.11-04 0.01.00
LEAD i.SE+04 0.01.00 1.5E-0d. 9.1-03 0.01.00 9.1-03 0.01.00
ZINC 2.0E.06 0.01.00 2.01.06 1.51-04 0.01.00 1.5f-04 0.01.00

El is equa to or exceedis 1.01-01

It the PPLV value indicated is greater than 1.GOE+06 the calculations imply that the contaminant

does not pose unacceptabie chronic exposure through the exposure pathiuay con-sidered, even in its pure form.
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WSA-U-3
EXPOSURE EVALUATIONS FOR CASUAL VISIT09S

DIRECT INOIRECT CLUULATIVE DIRECT INOIRECT DJlALATIVE VE]

CONTAMIANT PPLV PPLV PPLV El El El OPM

(ma/kg) (mg/kg) (ft/kg)

HI'E YLEME CHLORIDE 3.3E,03 6.9'E02 5.7E+02 2.4E-04 2.9E-03 L.E-33 O.OE+00
TETrACHLOMOETHYLEME 5.1E'O2 5.SE03 4.7F+02 Z.OE-03 3.4E-04 2.3E-03 0.0+.00
1,1,1-TREICHLOROETI4AME 7.SE÷05 2.8E+06 5.9(+05 6.7E-07 2.9E-07 9.6E-07 0.0E.00
TRICULOROETN1LEME 2.3Et1.3 8.5E+03 1.8E+03 0.0E400 1.2E-0, 1.ZE-04 04o14.00

CADN0 L UK .5E*02 0.0DE00 4.5E*02 ?.4E-00 0.01.00 2.4E.00* 0.0E.00
COPPER ,.2E.O5 0.DE.00 4.ZE.+05 4.1E-04 0.0E*00 4.1E-04 0.0E100

LEAD 1.5E.04 0.01E00 1.5E+04 9.1E-03 0.0EO.0 9.1E-03 0.09.00

ZII*C 2.0E÷06 0.0Ef00 2.OE*06 1.5E-04 0.0E+00 1.5E-04 0.0E.00

E: E is eqmal to or exceeds 1.0E-01

If the PPLV value indicated is greater them 1.00E.06 the calculations imply that the contminant
does not pose unacceptabie chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-SC-4
EXPOSLRE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT Ci~I..LAYIVE hIREC7 INDIRECT CIJJLATIVE VEI

CONTANIMAMT PPILV p91.Y PMv El El El O

METNYLEWE CHLCRIDIE 4.5E1.02 2.11.02 1.5E+02 1.81-03 9.4E-03 1.11-02 0.01.00
TETRACNL03(THYLENE 7.11.01 9.01.02 6.6E+01 1.4E-02 2.2E-03 1.6E-02 0.01.00
1,1,1-TRICHLCROETMAME 3.2i+05 1.01.06 2./,1.05 1.6E-06 7.9E-07 2.4E-06 0.01+00
TRICHLO0ETWYtEME 3.2f+02 2.4.E+02 1.4f+02 0.C1.00 4.2E-03 4.2E-03 0.01.00

CADMIUM ~ 5.BE*01 0.01.00 5.8E+01 1.91.+01* 0.0E.00 1.9E+01* 0.01.00
CCIPPR 2.5E+05 0.0E+00 2.51+05 6.81-04 0.01.00 6.81-04 0.01+00)

LEAD 9.2E.03 0.01.00 9.21.03 1.5E-02 0.0f+00 1.51-02 0.01.00
ZINC 1.1lk06 0.01.00 1.11E+06 2.9E-0.4 O.01.00 2.9e-04 0.01.00

': El is equal. to or exceeds 1.DE010

If the PP9LV valua indicated is greater than 1.001.06 the calculations impty that the contimminant

does not pot* unacceptabie chronic exposure throughi the exposure pathway considered, even in its pu~re form.



WSA-3c-5

EXPOSURE EVALUATIONS FOR CSRCIAL WOKERS

DIRECT IND CT OJSJLTIVE DIRECT INDIRECT CUMU~LATIVE WEI

CONTAMINANT PPLV P, pptv El El El ENC

METHYTLENE 01LORIDE 4.E0 3.6E-01 3.6E-01 1.9E-04 5.6E+00" 5.6E*00' 0.01.00w
TETRACHLOROETNYLENE 6.5E+02 8.AE+00 8.31.00 1.51-03 2.4e-01* 2.4E-01' 0.3E.OG
'1.1.1-TRICHLOROETUN~E 4.2f+05 8.11.02 ~.11+02 1.21-06 9.3E-04 9.SE*04 3.O+
TRICNLOROETHYLENE 2.91+03 4.01E+0 4.01.C0 0.01.00 2.5E-01' 2.SE-010 0.DE*00

CADMIUM 3.6E+02 0.01+00 3.61.02 3.11+00' 0.01+00 3.11.00' 0.01.00
COPPER 1.BE.05 0.0E+00 1.3E+05 9.7t-04 0.01.03 9.71-04 0.01.+00
L.EAD 6.5f+03 0.01.00 6.5f+03 2.12-02 0.OE.00 2.1E-02 0.01+00
ZINC 7.81.05 0.01.00 7.81.05 3.8E-04 0.01.00 3.SE-04 0.01.00

~: El is *" to or *xcee%±. 1.01-01
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WSA- 3c-6
EXPOSURE EVALLATIONS FOR INDUSTRIAL. WORXERS

DIRECT I NOI RECT CLD&JLATIVE DIRECT INDIRECT CONSLATIVE VEI

CONTAMINANT PPLV 0SVI ESVI PPLV El El El OPIN ENC

XETNYLEWE CV101101 2.51.02 9.2E+01 2.6E-01 2.6E-01 3.2E-03 7.6E+00* 7.61E001 0.0E+00 0.OE+00
TETRACHLONXTHYLEIIE 4.lE.O1 7.$E+02 1.IE.00 1.11.00 2.41-02 1.81.00' 1.81'00' 0.01.00 0.01.00
1.1.1-TftICHLO1MTKAME 7.81.04 3.7E+05 4.8E+02 4,.8E+02 6.4E-06 1.71-03 1.7f-03 0.OE.00 0.0E+00
TRICNLO M TWYLEWE !.BE+02 1.IE.03 1.31.00 1.3E.00 0. 0E+00 7.6E-01* 7.6E-01' 0.01.00 0.0(+00

CADMIUM 7.6E*00 0.01.00 0.01.00 7.6E+00 1.41.02' 0.01F.00 1.4E.02* 0.01.00 0.01.00
COPPER S. 7E.04 0.01.00 0.01.00 S. 7E+04 3.01-03 0. 0E+00 3.01-03 0.01.00 0.01.00
LEAD 2.2E.03 0.01.00 0.01.00 2.2E+03 6.4E-02 0.0E.00 6.41-02 0.01.00 0.01.00
ZINC 1.4E+05 0.01.00 0.01.00 1.4E.05 2.2E-03 0.01.00 2.2f-03 0.01.00 0.0E+00

': El is oqua to or exceeds 1.01-01
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2.12 SITE WSA-3d: EAST LANDFILL - METHYLISOBUTYL KETONE DETECTION
(formerly Site 4-3: Burning Pit; EBASCO, 198f/RIC 88126R01 and EBASCO,
1988g/RIC 88126R01A)

2,12.1 Site-Spctific Considerations

Figure WSA-3d-1 and Table WSA-3d-1 depict the target contaminants for Site WSA-3d.

Borings 9 and 24 through 26 were included in this exposure assessment, consistent with the

Western SAR. According to site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site WSA-3d (EBASCO, 1988f/RIC 88126R01).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-3d are depicted in Figure WSA-3d-1. Table WSA-3d-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

* available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period., no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.12.3 Site Exposure Summary

Tables WSA-3d-2 through WSA-3d-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaxninants Regulated Casual Recreational Comme-rcial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site WSA-3d

is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker).
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-WSA-3d-2

EXPOSURE EVALUATION$ FOR REGULATED VISITORS

DIRECT IJr 'CT CUMULATIVE DIRECT INDIRECT CUIULATIVE VEI

CONTANIMANT PPLV Ft. PPLV El El El OPM
(m/kg) (Mi/kg) ("J/kg)

NETNYLISWUTYL 'ETONE 4.1E+05 1.9E+07 /.OE+05 O.OE.OO 5.3E-08 5.3E-08 0.O1E+00

If the PPLV value indicated is greater than 1.OE+06 the calculations imply that the contamlnant
does not pose unacceptable chronic exposure through the exposure pathay considered, even in its pure form.

0
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wSA-3d-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRrCT CUJMLATIVE DIRECT INDIRECT U.h1JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mgikg)

METHYLIS OBUTYL KETONE 4.1E+O5 1.9f+07 4.OE+05 O.OE÷00 5.3E-08 5.3E-08 O.OE+00

If the PPLV vasue indicated is greater than 1.00+06 the c€tcutations inply that the contaminant

does not pote unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-3d-4

EXPOSURE EVALUATIONS FOR RECREATIONIAL VISITORS

DIRECT IDOIRECT CUJULATIVE DIRECT IMDIRECT CIIJLATIVE VEI

CCTTAMI MANT PPLV PPLV PPLV El El El OPM
(ft/kg) (mi/kg) (m=/kg)

METHYLISOSUTYL KJET0ME 1.7E*05 1.5Z+07 1.71+05 O.OE+O0 6SE-O•8 6.5E-08 0 OIE+O

If the PPLV valtue inf;c3ted is greater then 1.OOE*06 the catcutetioms (s1y that the contaminant

does not pos. unacceptable chronic exposure through the *xposure pithtay concidred, aoven in its pure form.
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WSA-3d-5
EXPOSURE EVALUATIONS FOR COS4ERCIAL WORKERS

DIRECT lINDIECT CIJUJLATIVE DIRECT IMOIRECT -ChJ6LATIVE VEI
CONTA141UMT MvL PPLV PPtV El El El ENC

METHYLISOBUTYL KETONE 2. Z!.C5 8.5E*01 8.5E+01 0.0E+00 1.2E-02 1.2E-02 0. DE+00
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w&A-3d-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CJUJLATIVE DIRECT INDIRECT CLMJLATIVE V1E

CONTAM4IMAT PPLV OSVI ESVI PPLV El El El OPM ENC
(mg/kg) (aw/ks) (NO/La) (x•kg)

METRYL lSOINUTYt. KETONE 4.OE*04 2.5E+06 8.5E+01 8.ME01 0.OE+OO 1.2E-02 1.ZE-02 O.OE+O0 0.OE+OO

If the PPLY vULLe indicated Is greater than 1.DOCE06 thv calculstions faWly that the contamnerrt does not pose unacceptable

chronic exposure through the expcosure pathway considered, even in its pure foru.
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2.13 SITE WSA-4a: OPEN STORAGE YARD - METHYL CYCLOHEXANE
DETECTION (formerly Site 4-4: Open Storage and Salvage Yard-Support Areas;
EBASCO, 1988h/RIC 88126R03 and EBASCO, 1988i/RIC 88126R03A)

2.13.1 Site-Specific Considerations

Figure WSA-4a-1 and Tables WSA-4a-1 and WSA-4a-2 depict the target contaminants for

Site WSA-4a. Boring 3 was included in this exposure assessment, consistent with the

Western SAR. According to site history, no chemicals from the RIMA target contaminant

list were suspected to be present in Site WSA-4a (EBASCO, 1988h/RIC 88126R03).

2.13.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-4a are depicted in Figure WSA-4a-1. Methyl cyclohexane, occurring in Boring 3

(14-15 ft) was not included in the figure since it was not considered a target contaminant

during the Phase I and Phase II investigations. Although not shown on this figure, methyl

cyclohexane was included in the Western SAR and in this exposure assessment because it

passed through the screening performed in the RMA Chemical Index (EBASCO, 1988c/RIC

88357R01).

Table WSA-4a-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants trom the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Table WSA-4a-I shows that no target

contaminants were found above the indicator level. No data were included for ICP metals,

arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to

be negligible (see Volume VI-A). Table WSA-4a-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.13.3 Site Exposure Summary

Tables WSA-4a-3 through WSA-4a-'7 present Draft PPLVs and VEls for each site

contaminant. Since the depth to groundwater below Site WSA-4a is greater than 10 ft the
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enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity.

Only nontarget soil contaminants are shown in Table WSA-4a-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identified for this site. Site WSA-4a is designated as a

Priority 2 sire.

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

e
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TABLE WSA-4a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-4a

AVERAGE SITE DEPTH TO GROUNDWATER: 75 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 12 04014 12/2/87

DIBROMOCHLOROPROPANE 6.7 04014 05/12/88

DIISOPROPYLMETHYd PHOSPHONATE 0.88 04014 10/24/88

MALATHION 0.68 04014 10/24/88

SUPONA 0.96 04014 10/24/88

EACH VALUE PRESENTED 1S THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTi
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA -4a-3
EXPOSURE EVALUATIONS FOR REGUL.ATED VISITORS

DIRECT4NAN INDIRECT CUMULATVE DIRECT INDIRECT CLIMULATIVE E

BENZENE 8.6E+02 O.DE.OO 8.6E+02 0.01+00 0.01+00 0.01E+00 9.5E-08
DIBROMOCNLON~*OPAME 1.3E+01 0.01E+00 1.31E+01 0.01E+00 0.01E.00 0. 01E#00 1.1E-07

DIISOPRPYLMETHYL PW0SPI4ONATE 6.6E.05 0.01.00 6.6E+05 0.01E.00 0.01E+00 0. 01E+00 1.7E-13

MALATI4IOU 1. 71.05 0.01.00 1.71.+05 0.81E+00 0.01.00 0.01.00 2.51E-16
SUPONA 1.21.03 0.01.00 1.21.03 0.0E.00 0.01E400 0.01+00 2.8E-16
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IiSA-4a-4
EXPOSURE EVALUATIONdS FOR CASUAL VIS17ORS

DIRECT INDIRECT CUiMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El Cpw

(u/kg) (N4/ko) (mg/kg)

&ENZENE 8.6E+02 0. OE+OO 8.6E,,02 0.0E.00 O.OE+OO O.OE+00 9.5E-08
OIBROHOCHLOROPtOPANE 1.BE+01 O.OEt-OO 1.8E+01 O.OE+OO O.OE+00 O.OE+0O 1.IE-07
OIISOPROPYL.MET4YL PROSPWORATE 6.6E*05 O.OE+OO 6.6E+05 O.OE*OO O.OE.OO O.0E.OO 1. 71E-13
MALATNION 1.7f.05 0.01.00 1.71.05 0.01.00 0.01.00 0.01.00 2.5E-16
SUPON.. 1.2E.+03 0.01.00 1.2E+03 0.01.00 0.01.00 0.01.00 2.81-16
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WSA-/.a-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT IND0 . CT CI.NJLATIVE DIRECT INDIRECT CIJELATIVE VEI

CONTAMINANT PPLV PfLW PPLV El El El OPW

(wo/kg) (mg/kg) (mg/kg)

BENZENE 1.2E.OZ O.OE+OO 1.2!E+02 O.OE.OO O.OE+0O O.0E+00 1.4E-06

DI5ROMOCNOROPRIPAME 2.5E+00 0.DE+Oo 2.5E400 0.0E+00 O.OE.oo O.oE*OO 1.7E-06

DIISOPROPYL14ETNYL POOSPHIOUATE 2.8E+05 O.OEo00 2. U+05 O.GE+oo 0.0E+00 0.01.00 1.1E-12
MALATHION 7.0E.Od. O.OE.OO 7.OE*O4 0.01.00 O.OE,00 O0.01.00 1.6E-15
SUPONA 5.3E+02 0.GE+00 5.3E*02 0.01+00 0.01.00 0.0E+00 1.SE-15
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W'SA-4&-6
EXPOSURE EVALUATIONdS FOR COWERCIAL WORKERS

DIRECT INDIRECT CUMhULATIVE DIRECT INDIRECT CUMUJLATIVE VE!

CONTAMNIANiT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (n/kg)

BENZENIE 1.IE.03 0.01+00 1.lE+03 0.01+00 0.01.00 0.01E+00 7.4E-03

OIUIR4CNO)LO"OROPANE 2.3E+01 0.01+00 2.3E+01 0.01.00 0.01.00 0.01.00 3.81E-03

DIISOPt0PYL14THYL PHOSPI4ONATE 3.7E+05 0.01+00 3.7E.05 0.01+00 0.01.00 0.01E+00 3.9E-08

MALATHION 9.2Et'04 0.01.00 9.2E+04 0.01.00 0.01.00 0.01.00 5.91E-11

SUPONA 6.9E.02 0.01.00 6.9E+02 0.01.00 0.OE.00 0.01+00 6.6E-11
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VSA-6o- 7

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDOIRECT CUMUJLATIVE DIRECT INDIRECT CL0hULATIVE VE!

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPM ENC

(Mg/kg) (no/kg) (mu/kg) (nq/kg)

BENZENE 6.7E+01 O.OE+OO O.OE+00 6.7E+01 0.OE+OO O.OE.OO O.DE+0O 7.IE-07 2.2E-02
DIBPOMOCHLNLIPROOPANE 1.4E+00 O.OEOO0 O.OE+00 1.4.E+00 O.OE+OO O.OE+OO O.OE.OU 3.5E-07 2.6E-02

DI1SOPROPYLMETNYL PHOSPNONATE 6.SE+04 0.DE4OO 0~O. Of - 6.8E+04 O.DE+00 O.OE+OO O.DE+OO 1.2JE-12 3ý91F-08

KALATHION 1.7E*04 O.OE+OO O.OE+OO 1.7f+04. 0.0f+00 O.OE.OO O.OE+OO 1.9E-15 5.9E-11
SUPONA 1.3E+02 O.OE.OO O.OE'+OO 1.3E+02 0.0E+00 O.OE.OO O.oE+OO 2.IE-i5 6.6E-11
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V 2.14 SITE WSA-4b: OPEN STORAGE AND SALVAGE YARD SUPPORT AREAS
(formerly Site 4-4: Open Storage and Salvage Yard Support Areas;-EBASCO,
1988h/RIC 88126R03 and EBASCO, 1988iIRIC 88126R03A)

2.14.1 Site-Specific Considerations

Figure WSA-4b-1 and Tables WSA-4b-1 and WSA-4b-2 depict the target contaminants for
Site WSA-4b. Borings 5 through 7, 9, 10, 12 through 14, and 15 through 28 were
included in this exposure assessment consistent with the Western SAR. According to the
site history, no chemicals from the RMA target contanilnant list were suspected to be
present in Site WSA-4b (EBASCO, 1988hIRIC 88126R03).

2.14.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
WSA-4b are shown in Figure WSA-4b-1. Toluene, occurring in Borings 5 (0-1 ft and
19-20 ft) and 9 (59-60 ft), was not included in this figure because it was detected in the
nontarget analysis (EBASCO, 1988h/RIC 88126R03), but is still considered a target

contaminant for this exposure assessment (see Appendix A). Tetrahydrofuran, occurring in
Boring 6 (9-10 ft) was not included in the figure since it was not considered a target

0 contaminant during the Phase I and Phase II investigations. Although not shown on this
figure, teralhydrofuran was included in the Western SAR and in this exposure assessment
because it passed through the screening process performed in the RMA Chemical Index

(EBASCO, 1988c/RIC 88357R01).

Table WSA-4b-1 summarizes the maximum concentrations of contaminants measured in soil
above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth
where the maximum value was observed are shown. No data were included for ICP
metals, arsenic, and mercury for Horizon 2 because direct so; posure below 10 ft is
assumed to be negligible (see Volume VI-A). Table WSA-4, 2 summarizes the maximum
concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.
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04 2.14.3 Site Exposure Summary

Tables WSA-4b-3 through WSA-4b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-4b is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Chromium Direct Direct Direct Direct Direct
Methylene chloride ...... Indirect Indirect
Tetrachloroethylene ........ Indirect
Trichloroethylene ........ Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed spae vapor inhalation.o

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLV.

Site WSA-4b is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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V

TABLE WSA-4b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-4b

AVERAGE SITE DEPT9 TO GROUNDWATER: 72 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

M-XYLENE 1.7 04029 10/20/88

ALDRIN 0.53 04027 12/4/87

BENZENE 12 04014 12/2/87

CHLOROFORM 1.2 04029 06/2/88

DIBROMOCHLOROPROPANE 10 04026 05/9/88

DIISOPROPYLMETHYL PHOSPHONATE 0.88 04014 10/24/88

MALATHION 0.68 04014 10/24/88

SUPONA 0.96 04014 10/24/88

TRICHLOROETHYLENE 5.4 04037 11/14/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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wsA-4b-3
EXPOSURE EVAL.UATIONS FOR REGULATED VISITORS

'ADIRECT INDIRECT OJSJLATIVE DIRECT INDIRECT CUMUJLAT'IVE VEI

CONTA141MANT PPI.V PPLV PPLV El El El 0PM

ALDA I 1.5E.00 0.01+00 1.5E.00 0.01.00 0.01.+00 0.01+00 2.81-06

9ENZENVE 8.61.E02 0.01+00 8.6E+02 0.01.00 0.01.00 0.01.00 7.5i-07

CHLOROFORIM 4.01.0Q3 0.01.00 4.OE+03 0.01+00 0.01+00 0.01+00 1.11-08
DIUNtNOCHLOkM~OPANE 1.81.01 0.OE4OO 1.81+01 0.01.00 0.01.00 0.0E+-CO 1.31E-06
DIISOPROPYLMETNTL P4OSPHONATE 6.61.05 0.0E+O0 6.6E+05 0.01.00 0.01.00 0.01+00 1.3E-12
KALATHION 1.7E+05 0.41+00 1.7t+05 0.01+00 0.01.00 0.01.00 2.01-15

METHYLEME CHLORIDE 3.3E+03 2.1E.05 3.2E+03 2.7E-03 4.31-05 2.8E-03 0.01.00
SUPONA 1.2E.03 0.01.00 1.21.03 0.01.00 0.0f.00 0.01.00O 2.2E-15
TETRACHLOROETH)LEME 5.11.02 2.5E.04 5.01.02 7.SE-0.. '.6E-05 8.01-04 0.01+00
TOLUENE 2.5E+06 1.4E.08 2.4E.06 3.21-07 7.O1-09 3.3E-07 0.01.00
TRICHLOROETMYLENE 2.3E.03 2.5E-04 2.11+03 0.0E.00 1.3E-05 1.3E-05 3.1-07
M-XYLEMiE 1.4E+07 0.01.00 1.4E+07 0.01.00 0.0E+00 0.01.-00 1.01-10

CMRCHIUM 6-9E.01 0.01.00 6.9E+01 6.2E.01* 0.01.00 6.2E-01* 0.01.00

COPPER 4.2f.05 0.0(+00 4.2E*C7 1.5E-04 C.OE+00 1.5E-04 0.01.00
MERCURY 3.31.03 0.01.00 3.31.03 1.3E-04 0.CE-O0 1.3E-04 0.01.00
ZINC 2.0GE.+06 0.01.00 2.0E+06 9.1-03 0.01.00 9.1-05 0.01.00

: El is equal to or exceeds 1.01-01

If the PPLV 'value indicated is greater than 1.001+06 the calculations imply that the contaminant

does not pose unacceiptaote chronic exposure through the exposure pathwiay considered, even in its pure form.

2-116



EXPOSURE EVALUATIONS FOR CASUAL V'ISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRMC _,Lk'"-TIVlE WEI

CONTAMINIANT PP1W PPLV PPLIV El El El ONU

ALD I M 1.51.00 0.01.00 1.51+0ý 0.01.00 0.01.00 0.010 Zf!O .- 06

BENZENE 8.6E+02 0.01+00 8.6E+02 0.01.00 0. 01.00 0.0.00 7. SE- 7
CNLOROfIrU 4.01.03 0.01.00 4.0e.03 0.0E+00 0.01+00 0.01.00 1.1-013
DISROM2CHLOR(PU(WAME 1.8E+01 0.01+00 1.81.01 0.01+00 0.01.00 0.01.00 1. 31E-06

DIISIW"cDLMErNYL P~40SP'4OMATE 6.6E+05 0.01.00 5.61E+05 0. 01.00 0 01.04 0.01.0 1.3E-12
MALATNION 1.7t.05 0.01.00 1.71+05 0. 0E+00 0.01+00 0.01.00 2. 01E- 15

AETHYLENE CHLORIDE 3.3E+03 2.11.05 3.2f.03 2.71-03 4.31-05 2.81-03 0.0E400

SLDVIIA 1.2E+03 0.0E+00 1.2f.03 0.01+00 0.01E+00 0.01+00 2.2E-15

7ETRAC)LOPOETMYLEME 5.11.02 2.51+04 5.0E+02 7.81-04 1.61E-05 8.0-04 0. 01+01
TOL.UENE 2.5E+06 1.4E+08 2.41+06 3.2E-07 7.01-09 3.3E-07 0.01.00
TRICIIL010TNYLEWd1 2.31.03 2.5E+04 2.1E+03 0.0E.00 1.3E-05 1.3E-05 3.1E-07

M-EYIE?41 1.4E*07 0.01+00 1.4E.07 0.01.00 0.01+00 0.01.00 1.01-10

CHROMIUMt 6.9e+01 0.01.00 6.9E+01 6.21-01* 0.01+00 6.2E-01' 0.01.+00

COPPER 4.21.05 0.01.00 4.2f+05 1.5E-04 0.0E+00 1.5E-04 0.01-+00

OERCIJRY 3.3E+C3 0.01.00 3.31.03 1.3E-04 0.01+00 1.3E-04 0.0[+00

ZINC 2.01.06 0.01.00 2.01.06 9.1-05 0.a1.00 9.1E-05 0.01+00

: El is equal, to or eACeedS 1.01-01

If the P91W valLue indicated is grwaer then 1.001+06 the catculations ivoly that the contaminant

does not pose tLriacceptabl* chronic exposure through the *xposure pathwiay coniidered. avei In its pure form.
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WSA-4b-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT OJUJLATIVE DIRECT INDIRECT CUINJLATIVE VEI

CONTA4MINANT PPLV PPLV PPLV El El El P"
(wql/kq) (me/kg) (mg/ko)

ALDRIN 2.1E-01 0.0E+00 2.1E-01 0.0E+00 0.0E+O0 0.0E+00 4.2E-07

ENZENE 1.2f+02 0.OE+00 1.2E+02 O.OE.00 0.01E+00 O.E-E+00 1.1E-05

CHLOROFORM 5.6E.02 0.0E+O0 5.6E+02 0.0E+00 O.OE.00 0.01.E00 1.71E-07

DhSOMOCHLOROPROPANE 2.51E00 0.0E+00 2.5E0*0 O.OE'00 0.0E+00 Oo O.E+00 2.0E-05

OIISOPROPYLIETHYL PHOSPHONATE 2.3E+.0 0.0E+00 2.1.+05 0.0E.00 0.01E00 0.0E+00 8.5E-12

MALATNION 7.0E+04 O.OE+00 7.0E+04 0.0E+00 0.OE+00 0.0E+00 1.3E-14

METHYLENE CHLORIDE 4.5E+02 3.2E+04 4.5E402 2.01E-02 2.3E-04 2.01-02 0.01+00

S.WONA 5.3E402 0.0Et.OO 5.3E102 0.01E00 0.01+00 0.01E+00 1.41E-14

TETILACHLOROETHYLENE 7.1E+01 3.9E+03 7.01+01 5.61-03 1.01-04 5.71E-03 O.0E+00

TOLUENE 1.IE+06 2.2E+07 1.0E+G6 7.5E-07 4.5E-08 8.01E-07 0.01E+00

TRICHLOROETHYLENE 3.2E+02 3.9E+03 2.9E+02 O.OE+00 8.5E-05 8.5E-05 4.6E-06

M-XYLENE 5.BE+06 O.OE+00 5.8E+06 O.OE+00 0.0E+00 0.01+00 6.7E-10

CHROMIUM 8.1E+00 0.0E+00 8.8E+00 4.9E+00' O.01+00 4.91,00* 0.0E+00

COPPER 2.5E+05 O.OE+00 2.5E+05 2.5E-04 0.0+O00 2.5E-04 0.0E+00

MERCURY 2.OE+03 O.OE+00 2.0E+03 2.2E-04 0.0E+00 2.2E-04 0.01+00

ZINC 1.1E+06 0.01+00 1.1E+06 1.7E-04 O.1E+00 1.7E-04 0.0(+00

' : El is equal to or exceeds 1.0E-01

If the PPLV velue indicated is greater than 1.00E+06 the caiculations impsy that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-120



hiSA-4b-6
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMUI.LATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANET PPLV PPLV PPLV El El El ENC

ALDRIN 1.91+00 001.0O0 1.9E.00 0.01.00 0.OE.00 0.01+00 2.91-04
BNEE1.11.03 0.01400 1.1E.03 0.01.00 0.OE+00 0.01+00 7.3E-03

CHLOROFORM 5.11.05 0.01.00 5.lE+03 0.01.+00 0.01.00 0.01+00 1.21-04
DIUROMOCHLOROPROPAME 2.3E*01 0.0E+00 2.3t+01 0.01.00 0.01E.00 0.01.00 141-02

DIISOPR0P'VLMETHYL PI4OSPHONATE 3.7E+05 0.01.00 3.71.05 0.01E+00 0.01.00 0.01+00 4.11-08
MAHON9.2f+04 0.01E.00 9.2E+04 0.01E+00 0.01+00 0.01.00 6.21-11

NETIIYLEIIE CHLORIDE 4.11.03 7.9E.00 7.9E.00 2.2E-03 1.1E,00* 1.11.00* 0.01E.00
SUON,6.91+02 0.01.00 6.9E+02 0.01+00 0.01.00 0.01.00 6.91E-11

*TETRACHLOROETHYLENiE 6.5E+02 8.4E+00 8.3E+00 6.21E-04 4.81-02 4.81-02 0.01E+00
TLEE1.4E+06 5.5E.03 5.4E+03 5.81-07 1.8E-04 1.81-04 0.01+00

*TRICHLOR01TI4YLEWE 2.91.03 6.01.00 6.OE.00 0.0E.00 5.5E-02 5.5E-02 3.IE-03
M-XYLENE 7.01.06 0.01.00 7.OE.06 0.0E.00 0.01.00 0.01.00 3.2E-06

CHROMIUM, 5.5E+01 0.01.00 5.SE.01 7.81-01* 0.01+00 7.81ý01* 0.01.+00
COPPER 1.8E+05 0.01.00 1.81.05 3.6E-04 0.01.00 3.61-04 0.01.00
XERCURY 1.4E.03 0.01.00 1.4E+03 3.1E-04 0.01+00 3.1E-04. 0.01.00
ZINC 7.8E.05 0.01.00 7.51.05 2.3E-04 0.01.00 2.3E-04 0.01E+00

ElI is equLa to or exceeds 1.01-01

If the PPLV value indicated is greater th~an 1.00E+06 the catcutations lirpty that the contininant

do"s not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-4b- 7
EXPOSURE EVALUATIONiS FOR INOUSTRIAL WORKERS

DIRECT INDIREC - CUMUILATIVE DIRECT INDIREC.J OJEJLATIVE VEI

CONTA141MANT PPLV OSVI ESVI PPLV El El El YPN ENC

ALDRNI 1.2E-01 0.01+00 0. 01400 1.2E-01 0. DE+00 0.0E+00 0.01+00 2.11-07 8.7-0

BENZENE 6.7E+01 0.01.00 0.0E+00 6.7E.01 0.OE'00 0.01.00 0.01.00 5.71-06 2.3E-0
CHORFMM3.1E.02 0.01.00 0.01.00 3.1E+02 0.01.00 0.01.00 0.01.00 8.61-08 M.E-C

0IBROHOCHLORMOtPAME 1.4E.00 0.01+00 0.01.00 1.4E+00 0.01400 0.01+00 0.01400 1.01-05 4.2E-t

D II SCPOP UMNETHL PNOSPH0UATE 6.8E+04 0.01.00 0.01.00 6.8E.04 0.01.00 0.01.00 0.01.00 9.81-12 4.1E-0

ALTIN1.7E+04 0.01.00 0.01+00 1.7E.04 0.01.00 0.01.00 0.01.00 1.5E-14 6.21-1

PqITHYLEME CHLORIDE 2.51.02 2.81.04 7.9f.00 7.71.00 3.6E-02 1.1E+00* 1.21.00' 0.01.00 0.0E+0
SU~A1.3E+02 0.01.00 0.01+00 1.3E+02 0.01400 0.01.00 0.01.00 1.79--14 6.9E-1

TETRACHLORC(ETNYLEME 4.1E.01 3.3E.03 1.11+00 1.01.00 9.71-03 3.81-01' 3.91-010 0.01+00 0.01.0

TLEE2.61.05 1.9E+07 5.5E+03 5.4E*03 3.11-06 1.81-04 1.9E-04 0.01.00 0.01.0

TRICNLOAOETNYLEME 1.8E+02 3.4E+03 9.7E-01 9.6E-01 0.01.00 3.4E-01' 3.4E-01' 2.3E-06 9.4E-0

M-XYLEIJE 8.8E.05 0.01.00 0.01.00 8.81.05 0.01.00 0.01+00 0.01.00 7.8E-10 3.2E-0

CHROMIUM 1.11.00 0.0E+00 0.01.00 1.1E+00 3.81011 0.01.00 3.81.01* 0.01+00 0.01.0

COPPER 5.7E.04 0.01.00 0.0E.00 5.7E.04 1.11-03 0.01.00 1.11-03 0.01.00 0.01.0

MIERCURY 4.61+02 0.01.00 0.01.00 4.6E.02 9.3E-04 0.01+00 9.3E-04 0.0100 0.01.0

z1MC 1.4E+05 0.0E+00 0.01.00 1.41.05 1.31-03 0.01.00 1.3E-03 0.01.00 0.01.0

El is equ&al to or exceeds 1.CE-01

jthe PPLV value indicated is greater than 1.001+06 the calculations i~iry that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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V 2.15 SITE WSA-5a: NORTH LANDFILL - TRENCH (formerly Site 4-5: Burning Pits;

EBASCO, 1988j/RIC 8F976R02 and EBASCO, 1988k/RIC 88076R02A)

2.15.1 Site-Specific Considerations

Figure WSA-5a-1 and Table WSA-5a-1 depict the target contaminants for Site WSA-5a.

Boring 32 was included in this exposure assessment, consistent with the Western SAR.

The historical search conducted under the contaminant assessment revealed that the burning

pits may have received material from the old mustard plant (EBASCO, 1988j/RIC

88076R02); however, mustard and its degradable products were not detected in the soil

during the Phase I and Phase II investigations. According to site history, no other

chemicals from the RMA target contaminant list were suspected to be present in Site

WSA-5a (EBASCO, 1988j/RIC 88076R02).

2.15.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-5a are depicted in Figure WSA-5a-l. Table WSA-5a-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 11

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see
Volume VI-A).

2.15.3 Site Exposure Summary

Tables WSA-5a-2 through WSA-5a-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Tetrachloroethylene Indirect

Note: Indirect exposure pathways include open and enclosed space vapor inhalatioi.

The results of the soil exposure summary indicate that exposure to contamination from the

indirect pathways are the primary contributors to the exc-,edance of the cumulative PPLVs.

Site WSA-5a is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

e
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WSA-5a-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORSI

DIRECT IMDIRECT CUMJLATIVE DIRECT INDIRECT CLIA.ATIVE VEI
CONTAMINIANT PPLV PPLV PPLV El El El OPN

(Jk/kg) (q/kg) (mg/kg)

TETRACHLOROETHYLENE 5.E+02. 2.DE+03 4.1E+02 O.OE+O0 1.SE-04 1.5E-O O.OE+O0
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WSA-5a-3

of EXPOSURE EVALUA4TIOUS FOR CASUAL VISITORiS

DIRECT lNC& .CT OJSJLATIVE DIRECT 11401RECT CMULJATIVE VU

COTAMINANT PPLV PP~v ppLV ElI EI EI OPII

TETRACHLOROETHYLEME S.lE*02 2.OE+03 4.lE+02 O.OE+00 1.5E-04 1.5E-0.4 O.OE+OO
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WSA-Sa-4

EXPOSURE EVALUATIONiS FOR RECREATIONAL VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

COTAMINANT PPLV PPLV PPLV El El El OPM

(m/kg) (mq/kg) (mg/kg)

TETRACIILORGETHYLEMdE 7.IE+01 3.1E+02 5.8E+01 O.OE+O0 9.7f-0 9.71E-O4 O.OE+O0
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WSA-5a-5
EXPOSURE EVALUATIONS FOR COM94ERCIAL WORKERS

DIRECT INOIRECT CLMJULATIVE DIRECT INOIRECT CUJULATIVE V1E
CONTAMINANT PPLV PPLV PPLV El El El ENC

(qlk9) (•/kg) (mg•/kg)

TETRACHLOROETHYLENE 6.5E+02 8.8E.O0 8.6E+00 O.OD.OO 3.4E-02 3.4E-02 O.OE+OO

e
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WSA-5a-6
EXPOSURE EVALUATIONS FOR INDUJSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CL*UJLATIVE E
CONTAKINANT PPLV OSYW ESVI PPLV El El El CPM ENC

(mg/kg) (mlkg) (m/kg) (u/lkg)

TETRACHLO M TNYLENE 4.lE+01 7.71E+02 1.ZE+0O 1.1E+0O 0.06.00 2.61-01* 2.6E-01* 0.01E+00 0.06.00

: El is .q.jai to or exceqks 1.3E-01

2-1311



~9 2.16 SITE WSA-5b: NORTH LANDFILL - BURN PIT (formerly Site 4-5: Burning Pits;

EBASCO, 1988j/RIC 88076R02 and EBASCO, 1988kiR1C 88076R102A)

2.16.1 Site-Specific Considerations

Figure WSA-5b-1 and Tables WSA-5b-1 and WSA-5b-2 depict the target contaminants for

Site WSA-5b. Borings 29 and 29B were included in this exposure assessment, consistent

with the Western SkR. The history search conducted under the contaminant assessment

revealed that the burning pits may have received material from the old mustard plant

(EBASCO, 1988jiRIC 88076RO2); however, mustard and its degrad.ation products were not

detected in soil during the Phase I and Phase UI investigations. According to site history,

no other chemicals from the RMA target contaminant list were suspected to be present in

Site WSA-5b (EBASCO, 1988j/RIC 88076RO2).

2.16.2 Spatial Distribution of Measured Contaminant Concenr -ons

The locations and concentrations of the target contaminants that were detected in

Site WSA-5b are depicted in Figure WSA-5b-1. Table WSA-5b-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury and CRLs for organic contaminants from the Phase ' ande
Phase II investigations. The boring number and depth where the maximum value was

observed are shown. No data were included for ICP me=Ws, arsenic, and mercury in

1-Horizon 2 because direct soil exposure below 10 ft is asstued to be negligible (see

Volume VI-A). Table WSA-5b-2 summarizes the maximum concentrations detected in

groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.16.3 Site Exposure Summary

Tables WSA-5b-3 through WSA-5b-7 present Draft PPLVs, EIs, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-5b is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. T7he COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Comrniercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposuAe summary indicate that there are no COCs. Site WSA-5b

is designated as Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE WSA-5b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)

FOR SITE WSA-5b

AVERAGE SITE DEPTH TO GROUNDWATER: 71 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 5.6 04010 05/12/88

CHLOROBENZ1NE 37 04010 05/12/88

TRICHLOROETHYIENE 3.3 04010 05/12/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTJ

FOR THE PERIOD March 17, 1987 TO February 28, 1989.

DATA SOURCE: DP ASSOCIATES, RNA Database, July 19, 1990
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WSA-5b-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INOIRECT CUJIULATIVE VEI

COMTAN|AJ T PPLV PPLV PPIV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

KNZINE 8.6E+02 0.0E+OO 8.6E+02 0.0E+00 0.0E+00 0.0E+CO 1.71E-07

CHLOPOSENZEMIE 1.61E05 0.0M.00 1.6E1+05 0.0E+00 0.01E+00 0.0E+OO 9.3E-09
1,1.1-TRICHLONOETMUME 7.5E+05 3.2E+07 7.3E+05 0.0E+00 2.5E-08 2.5E-08 OA0.E00
TRICHLORETHYLEME 2.3E.03 0.0E÷00 2.3E+03 0.0E10C 0.OE00 0.0E100 8.4E-08

COPPER 4.2E.05 0.0E+00 4.2E+05 J.IE-04 O.OE.00 1.1E-04 0.OE+00
LEMD 1.5E+04 0.E1,00 1. 5E+04. 3.4E-03 O.OE•00 3.4E-03 O.01E+0
MERCURY 3.3E+03 0.E*0O0 3.3E+03 4.2E-05 O.OE+00 4.2E-05 O.OE100
ZINC 2.0E+06 0.OE+OO 2.OE+06 7.1E-05 0.0•+00 7.1E-05 0. OE00

If the PPLV vaLue indicated is greater than 1.00E+06 the calculations impty that the contaminant
does not pose unacceptable chronic exposure through the exposure athwhay considered, even in its pure form.
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WSA-5b-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT C.,ULATIVE DIRECT INDIRECT CLNJLATIVE VE!
CONlTAM•I NAN T PPLV PPf V PPLV El El El CPU

(mg/ka) (mg/tcg) (amg/k)

BENZENE 8.6E+02 0.0E.OO 8.6E+02 0.0E+00 0.0E+OO 0.OE•00 1.7E-07
CHLOROSENZENE 1.6E+05 O.OE+0O 1.68E05 O.0E800 O.OE+O0 O.01+00 9.3E-09
1,1,1-TRICHLOAIETKAiE 7.5E+05 3.2E.07 7.3E+05 O.OE.+00 2.5E-08 2.5E-06 O.OE+00
TRICNLHORMT)YLEME 2.3E+03 O.OE+00 2.3.E+03 O.OE80 0.0E+0 O.OE+00 8.&4-08

COPPER 4.2E+05 O.0E400 4.2E+05 1.1E-04 O.OE+00 1.1E-04 0.01+00
LEAD 1.5E+04 O.OE+00 1.5E+04 3.4E-03 O.OE+00 3.4E-03 O.OE+00
MERCURY 3.3E+03 0.0E+O0 3.3E+03 4.2E-05 O.OE•00 4.2E-05 ().01+00
ZINC 2.0E+06 O.8E+00 2.OE+06 7.1E-05 O.0E+00 7.1E-05 O.OE+00

If the PPLV value indicated is greater than 1.OOE06 the calculations inply that the conltainant
does not pose unacceptable chronic expnsure through the exposure pathway considered, even in its pure form.

e
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liSA-Sb-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT MMIJIATIVE VEI

CONTAMI1NANT PPLV PPLV MYL El El El M

SEMZENE 1.21+02 0.01+00 1.2E+02 0.01+00 0.01+00 0.0OE+OO 2.5E-06
CHLIOSEWNZEME 6.815#0. 0.01+00 6.81.04 0.01+00 0.01+00 0.01.+00 6.01-08
1,1,1-TRICI4LOROETKAME 3.2E*05 1.1E+07 3.1E+.05 0.01.00 7.01-08 7.13E- 08 0.01.00
TRICJ4LON1THYLEME 3.2E+02 0.01.00 3.2E.02 0.01+00 0.01+00 0. 01+00 1.3E-06

COPPER 2.5E.05 0.01.00 2.5E+05 1.9E-04 0.01+00 1.9E-04 0.01.00
LEAD 9.2E.03 0.01+00 9.2E+03 5.7E-03 0.01.00 5.7E-03 0. 01.0J

MERCURY 2.01+03 0.01.00 2.01+03 7.11-05 0.01+00 7.1E-05 0.01E+00
ZINC 1.11.06 0.01+00 1.11406 1.3E-04 0.01+00 1.3E-04 q.01+G0

If th* PPLV value indicated is greater then 1.00E+06 the calculations imply that the contaminant
does not pose .gnacceptabte chronic exiposure through the exposure pathway considered, even in its pure form,
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WSA- Sb-6

EXPOSURE EVALUATIONS FOR COMERCOAL WORXERS

DIRECT INC - CT CIIGJLAT;VE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV P&..v PPLV El El El ENC

UINZEWI 1.1E+03 0.0E+00 1.11.03 0.01+00 0.01+00 0.01+00 3.8E-03

CXLORMNZENE 8.8E+04 0.01.00 8.81.01. 0.01+00 0.01E+00 0.01+00 6. 4E -0
I,1,1-T~lCNL0RGETNAkE 4.21+05 9.01.02 8.9f+02 0.01.00 8.9E-04 8.91-04 0.01E+00
TRICULONOETHYL~h1 2.91.03 0.01.00 2.91.03 0.0E.00 0.0E+00 0.01.00) 1.91E-03

COPPER 1.81.05 0.01.00 1.81+015 2.7t-04 0.0E+00 2.7E-04 0.01+00
LEAD 6.5E403 0.01.00 6.5E+03 8.11-03 0.0f+00 8.11-03 0.0e.00
MERCURY 1.1.1+03 0.01.00 1.1.E*03 1.01-04 0.01+00 1.01-04 0.01+00
ZI)AC 7.81.05 0.01.00 7.81.+05 1.3E-04 O.0E+00 1.BE-04 0.01+00
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WSA- 5b- 7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERSI

DIRECT INDIRECT CLJXAT IVE DIRECT INDIRECT CIJMJLATIVE VEI

CON TAMINANT PPLV OSVI ESVI PPLV El El El OPW ENC

(mg/kg) (m/kg) (mwigkg) (No/kg)

BENZENE 6.7E+01 O..E+00 0.OE+00 6.7E+01 0. Of 00 0.01.00 0.0+.00 1.21-06 1.1E-02
CNLOROBENZENJE 1.5E+04 001EO0 0.0E+00 1.5E104 0. OE.00 0.OE+O0 0.oE+00 6.9E-08 6.4E-04
1,1,1-TRICHLOROETNANE 7.8E+04 4.2f÷06 5.5E+02 5.4e•02 O.OE+00 1.5E-03 1.5E-03 O.OE+00 0.0E00
YRICHLOROFTHYLENE 1.8E.02 O.OE100 O.1E+00 1.3E+02 O.OE0O0 0.01.E00 O.OE.00 6.3E-07 5.8E-03

COPPER 5.7F+04 0.OE+O0 O.OE+00 5.71E+04 8.ZE-04 0.OE+10 3.2f-04 0.0 10 0.0.+00
LEAD Z.2E+03 0.0E+O0 0.01+00 2.2f+03 2.4E-02 0.OE+O0 2.41E-02 O.0E+O0 O.OE+00
MERCURY 4.6.+02 0.0E+O O.OE+00 4.6E102 3.OE-04 O.OE+00 3.01E-04 O.GE4O0 O.OE00
ZINC 1.4E÷05 0.01E.O0 O.0+00 1. 4E+05 I.OE-03 0.01E+00 1.01E-03 0. 01.,00 O.0100

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathw.ay considered, even in its pure form.
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1 2.17 SITE WSA-5c: NORTH LANDFILL - TRENCH (formerly Site 4-5: Burning Pits,

EBASCO, 1988j/RIC 88076RO2 and EBASCO, 1988k/RIC 88076RO2A)

2.17.1 Site-Specific Considerations

Figure WSA-5c-1 and Tables WSA-5c-1 and WSA-5c-2 depict the target contaminants for

Site WSA-5c. Borings 2, 27, and 28 were included in this exposure assessment, consistent

with the Western SAR. The histcrical search conducted under the contaminant assessment

revealed that the burning pits may have received material from the old mustard plant

(EBASCO, 1988j/RIC 88076R02); however, mustard and its degradation products were not

detected in soil during the Phase I and Phase II investigations. According to site history,

no other chemicals from the RMA target contaminant list were suspected to be present in

Site WSA-5c (EBASCO, 1988jiRIC 88076R02).

2.17.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-5c are depicted in Figure WSA-5c-1. Table WSA-5c-1 summarizes the m ,imum

concentrations of contaminants measured in soil above indicator levels for the ICP r.etals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. Methylene chloride, shown in Table WSA-5c-t is excluded from consideration in

the exposure analysis for this site, because it was considered a laboratory contaminant in

the sample analyzed. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). Table WSA-5c-2 summarizes the maximum concentrations detected in

groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.17.3 Site Exposure Summary

Tables WSA-5c-3 through WSA-5c-7 present Draft PPLVs and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-5c is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity.
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Only laboratory contaminants are shown in Table WSA-5c-1. Since laboiiatory

contaminants were not assessed using the PPLV methoaology, no COCs were identified for

this site. Site WSA-5c is designated as a Priority 2 site.

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

e
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TABLE WSA-5c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-5c

AVERAGE SITE DEPTH TO GROUNDWATER: 74 Feet

CONCENTRATION LOCATION SAMPLE

CHEMICAL MAXIMUM (WELL NUMBER) DATE

CHLCROFORM 0.83 04037 06/2/81

TRICHLOROETHYLENE 5.4 04037 11/14/1

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANAL
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA-5c-3
EXPOSURE EVALUATIONiS FOR REGULATED VISITORS

DIRECT INDIRECT CU.IGULATIVIE DIRECT INDIRECT CUMULATIVE VEI

CONiTAMINAMT PPLV PPLV PPLV El El El Opm

(mg/kg) (.q/kg) (qlgkg)

CHLOROFORM 4.OE+03 G.DE+00 4.CE+C3 O.OE+OO O.OE+OO O.OE.OO 4.IE-09
TRICHLORCETNYLEME 2.3E+03 0.Of+00 2.3E+03 O.OE+0O O.OE.OO O.OE+OO 1.SE-07
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WSA- 5c-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CLNqULATIVE DIRECT INDIRECT C1MJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OI

CNLOROFORM 4.0f+03 O.OE*OO 4.0E+03 O.OEe'OO O.OE.OO O.0E+OO 4J1E-O9

TRIC)4LOROETHYLENE 2.3E+03 O.OE+OO 2.3E+03 O.OE+OO O.OE.OO O.OE.OO 1.5E-07
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WSA-Sc-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

CHLOROFORM 5.6E+02 O.OE+OO 5.6E+02 O.OE+00 O.OE+OO O.OE+OO 6.1E-08
TNICHLOROITHYLEWE 3.2E+02 O.OE+00 3.2f+02 O.GE.OO O.DEeOO O.OE+OO 2.3E-06
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WSA-5c-6
EXPOSURE EVALUATIONS FOR CO4MERCIAL WORKERS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMULATIVE VIE!

CONTA14INANT PPLV PPLV PPLV El El El ENC

(ilJkg) (mg/kg) (mg/kg)

CHLOROFORM 5.1E÷03 O.OE+O0 5.IE+03 O.OE+00 O.0E400 O.OE.00 8.5E-05
TRICHLORMETNYLENE 2.9E+03 O.OE+OO 2.9E+03 O.OE+O0 O.CZ+O0 O.OE+O0 3.2fE03

e
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WSA-5C- 7

EXPO SURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT IMOIRECI O.DJLATIVE VEI

CONiTAMINIANT PPLV OSyl ESVI PPLV El El El OPM ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

CHLOROFORM 3.1E.O2 O.OE+OO O.OE4-OO 3.IE+02 0. U+OO O.OE.OO O.OE+OO 3.IE-08 2.SE-04
TR1C)4LOROETHYLENE 1.8E+02 O.OE+OO O.OE+OO 1.8E+02 O.GE+00 O.CE.OO O.OE.OO 1.2E-06 9.7E-03
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2.18 SITE WSA-5d: NORTH LANDFILL - TRENCHES (formerly Site 4-5: Burning
Pits; EBASCO,1988j/RIC 88076R0 aind EBASCO, 1988k/RIC 88076R02A)

2.18.1 Site-Specific Considerations

Figure WSA-5d-I and Table WSA-5d-1 depict the target contaminants for Site WSA-5d.

Borings 1, 4 through 6, 9 through 11, 14 through 26, 30, 30A, 30B, and 31 were included

in this exposure assessment, consistent with the Western SAR. The historical search

conducted under the contamination assessment revealed that the burning pits may have

received material from the old mustard plant (EBASCO, 1988j/RIC 88076R02); however,

mustard and its degradation products were not detected in soil during the Phase I and

Phase UL investigations. According to the site history, no other chemicals from the RMA

target contaminant lists were suspected to be present in Site WSA-5d (EBASCO, 1988j/RIC

88076R02).

2.18.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-5d are shown in Figure WSA-5d-1. The following contaminants were not included

in the figure since they were not considered target contaminants during the Phase I and0
Phase II investigations: Methyl cyclohexane, occurring in Borings 10 (14-15 ft) and

31 (7-8 ft); and fluoranthene or pyrene, occurring on Boring 30 (5.5-5.8 ft). Although not

shown on this figure, these nontarget compounds were included in the Western SAR and in

this exposure assessment because they passed through the screening process performed in

the RMA Chemical Index (EBASCO, 1988c/RJC 88357RJ1).

Table WSA-5d-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Methylene chloride, shown in table

WSA-5d-1 is excluded from consideration in the exposure analysis for this site, because it

was considered a laboratory contaminant in the samples analyzed. No data were included

for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft

is assumed to be negligible (see Volume VI-A). Based on available groundwater data from
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9 the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.18.3 Site Exposure Summary

Tables WSA-5d-2 through WSA-5d-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with tLe

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Direct Dir/Ind
Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
Isodrin Direct CumL lative Direct
Dicyclopentadiene ...... Indirect Indirect
Cadmium.... Direct
Copper..... Direct

Note: Direct exposure pathways fer sodls include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

It should be noted for Isodrin, the cumulative El exceeds 0.1 for the commercial worker,

but the direct and indirect Els do not exceed 0.1. Site WSA-5d is designated as a

Priority 1 site, based on the most sensitive exposed population PPLV (i.e., the industrial

worker).
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VSA-5d-2
EXPOSURE EVALUATICMNS FOR REGULATED VIZITORS

C~AIATDIRECT INDIRECT CUMLAT;VE DIRECT INDIREC7 _CUMUJLATIVE VEI

ALOSIN 1.54+00 1.31.05 1.SE+.00 1.3E+(,0* 1.SE-05 1.3E+OO* 0.01+00
IICIZ.ONEPTADIEkE 3.21-05 1.3f+"6 2.51.05 6.3E-06 1.6E-06 7.9E-06 0.0E+OO
DlCTrCLOPENADOIEW 5.4E+0 3.36*03 3.lE*03 0.01.00 3.01-04 3.01-04 0.01+00

6IELOKIN 1.M.-00 5.91.06 1.6E400 2.5E+00* 6.3E-05 2.5E+00* 0.01+00
lim.I S. a -02 3.1.O06f S.01.0 5.2E-02 3.21-06a 5.21-02 0.01.00

rf~ma mmy-IEml . 1..W 5.21.06 S.11.02 5.9E-0'6 5.11-06 5.91-04 0.01.00

as": Z Z.Z3+0i 0.0904 2.2i.4i ii.34*01 0.01+00 8.3E-01' 0.01+00
cm.pb -W 0. GE-U 4..51 *Q 1.11-02 0.0E+010 i.lE-02 0.01+00
.gm. *-.r 0s." 2 .6E.oi' 0.0100 2.6E#01' O.01.o0
=wa*1O ý X.0C 21.05- 2.3E-02 0.01.00 2.3E-02 0.01+00
JA s-46 4 a1-= '.Sa.0W 1.3f-016 i.O1.+00 1.3E-01' 0.01+00

64C9 31-23 4. M- 3.3-4+3 7.9f-04 0.01.00 7.9E-04 0.01.00
: c:X-b -= 281.06 6.6f-04. 0.0E+00 6.6E-04. 0.01.00

a, -xew~ aaýr- -w £2- smo riea a ww #tunm Aich is batow orn-tgqnth of

- .: -- * 9Win> -zr - cwl~w-W ts cW64t to be eqALa to pure cowourd.

-- l S. -- f * - .w ý-W~ or awm 30-ia A* catc&.kt ,u tm~ty that the contmi,4'nt

SW CCPO J%.44 W. :. 6@Wbf -s.040 -- evosr vathy considered, e'ven in its pure form..
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WSA-5d-3
1EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT IOIRWtCT CUMULATIVE DIRECT INDIRECT .CUMULATIVE VEI

CONTAMI4NANT PPLV *PLV P•LV El El El CPW
(llGIko) (09/kg) ("j/kg)

ALDRIN 1.5E+00 1.3E+05 1.5E+00 1.3E+00* 1.5E-05 I 1-0E+0t O.OE+00
BICYCLONEPTADI1ENE 3.2E'05 1.3E106 2.5E+05 6.3E-06 1.6E-06 7.9E-06 0. OE.+00
DICYCLOPENTADIENE 5.4E+04 3.3E+03 3.1E403 O.0E+00 3.OE-04 3.OE-04 O.OE+00
DIELDRIN 1.6E+00 5.9E+04 1.6E+00 2.SE00* 6.&E'-5 2.5E100* O.1E+00

ISO11DR1 5.8E+02 1.0E+06 5.8E+02 5.2E-02 3.ZE-06* 5.2E-02 O.0E100
TETRACNL0CICTHYLEW, 5.1E"02 5.2E+04 5.1E+02 5,9f-04 5.81E-O 5.9f-04 0.0E10

AItISN I C 2.2E+01 0.0E+00 2.2'01 8.3E-01* 0.0•100 8.3E-01' 0. 0. 00

CADNI•V 4.5E+02 O.OE+00 4.5E+02 I.1E-02 O.OE+00 1.1E-02 0.0E+.0
CHROMILUM 6.9.+01 0.OE+00 6.9E+01 2.6E.01* O.0+,00 2.6E.01* 0.01E00
COPPER 4.2E+05 0.OE100 4.2E+05 2.3E-02 O.0E+00 2.31-02 0.01+00

LEAD 1.5E+04 0.0E÷00 1.5E+04 1.3E-01" 0.E1.00 1.3E-01- 0.0E.00
MERCURY 3.3E+03 O.OE.O0 3.3E+03 7.9E-04 0.0E+O0 7.9E-04 O.OE00
ZINC 2.0E+06 O.OE+00 2.0E106 6.6E-04 O.OE+00 6.61-04 O.OE100

a: This cotaminant saturates the soil gas ard produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is coniidered to L,- .;ý( to pure compound.

The SPPPLV has therefore been set to 1.00E+36 mg/kg (See volume Vi-A).

S *: El is equal to ir exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations iuply tf t the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pu-e form.
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WSA-Sd-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT IWO -:T CUMJLATIVE DIRECT INDIRECT CJLIMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM
(rag/kg) (Me/kg) (ma/kg)

ALDRIN 2.1E-01 8.6E+03 2.1E-01 9.6E+00t 2.3E-04 9.6E+00* O.OE+00

8ICYCLONEPTADIE*E 1.4E+0S 4.6E#05 1.0E.05 1.5E-05 4.4E-06 1.9.-05 O.OE+00
DICYCLOPINTADIEME 1.8E.04 1.2E+03 1.1E.+03 0.0E+00 8.4E-04 8.4E-04 0.OE100

OIELDRIM 2.2E-01 3.9E+03 2.2E-01 1.U+01* 1.0E-03 1.8E+01* O.DE100

ISODRIM 2.5E.02 1.0E+06 2.5E*02 1.2E-01* 2.1E-OSa 1.ZE-01* O.OE100

TETRACHLOROETHTLE.NE 7.1E+01 8.0E+03 7.0.+01 4.E-03 3.71E-05 4.3E-03 0.0E+00

ARSENIC 3.9E+40 0. G.00 3.9E+00 4.6E+00* O.OE+00 4.6E+O0* 0.0E+00

CAONMILU 5.11.01 O.01+00 5.BE+01 8.8-02 0.01+00 8.BE-02 O.OE+00

CHROM ILU 8.8E+00 0.OE+00 8.8E+00 2.O1E02 0.01.00 2.O..02* 0.0E.00

COPPER 2.5E+05 O.OE+00 2.SE*05 3.9E-02 O.0E+00 3.9E-02 O.OE.00

LEAD 9.2E+03 O.OE+00 9.21E+03 2.2E-01' O.OE+00 2.2E-01* O.OE+00
MERCURY 2.01.03 O.OE+00 2.01*03 1.3E-03 O.OE.00 1.3E-03 O.OE.00

ZINC 1.IE.06 O.OE+00 1.1E+06 1.2E-03 O.OE+00 1.21E-03 O.01+00

a: This contami•int saturates the soil gas and produces a vapor ftux which is be•ow one-tetth of
the criticsl ftux. The SPPPLV for this contaminant is considered to be equal to pure coqmmund.
The SPPPLV ho-s therefore been set to 1.OOE.06 mg/kg (See votume VI-A).

0 ': El is equal to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminset

does not pose unacceptacle chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-5d-5
EXPOSURE EVALUATIONS FOR CW4ERCIAL WORKERSV

DIRECT INIDIRECT CUIMLATIVE DIRECT INDIRECT CU.MULATIVE VII

CONTAMINANT PPLV PPLV PPLV El El El EIC

(m/kg) (we/kg) (mg/kg)

ALDRIM 19E.00 1.3E+02 1.9E+00 1.IE÷00' 1.6E-02 1A.E.O0* O.OE÷00
IICYCLONEPTADIENE 1.,3•05 5.3E+02 5.31+02 1.1E-05 3.71E-03 3.8E-03 0.0c-00
DIC"TCLOPENTADIENE 1.7E+04 3.6E-01 3.6E-01 0.0E+00 2.SE+00* 2.SE.00* 0.0E+0O0
DIELDRIN 2.OE'00 5.8E+01 1.9E+00 2.0E.00* 7.0E-02 2.1E.00* O.OE+00
ISCDRIN 3.2f+02 1.01+06 2.9E.02 9.1E-02 9.9E-03a I.0E-01* 0.01EO0
TETRACNLOROETHYLENE 6.5E+02 2.0E+03 4.91.02 4.6E-04 1.5E-04 6.1E-0 0.0E+00

ARSENIC 2.0E+01 0. 0E10 2.0E*01 9.0E-01* O.1E+00 9.0E-01* O.OE+00
CADNILUM 3.6E+02 O.OE+00 3.6E+02 1.4E-02 O.0E100 1.4E-02 0.01E00
CHROMIUM 5.5E+01 0.01E+00 5.5E+01 3.31+01* O.OE+00 3.3E101 0.01E+00
COPPER 1..E+05 O.0E100 1.8E+05 5.5E-02 0.0E+00 5.SE-02 O.0E00
LEAD 6.5E.03 0.1E+00 6.5E+03 3.IE-01* 0.01E00 3.1E-01* 0.OE+00
MERCURY 1.4F+03 O.OE100 1.4E403 1.9E-03 O.0E+00 1.9E-03 O.OE+00
ZINC 7.8E+05 0.0E+00 7.8E.05 1.7E-03 0.01E00 1.7E-03 O.OE+00

a. This contaminant saturates the soil gas and produbces a vapor flux which is below one-tenth of

the critical flLux. The SPPPLV for this contaminant is considered to be equal to pure c •ompond.
The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volumr VI-A).

* : El is eia"( to or exceeds 1.0i-01
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WSA-5d-6
EXPOSURE EVALUATIONdS FOR INDUSTRIAL WORK~ERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECJ CUMULATIVE VEI

CONTAMINANT PPLV OSYI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALRN1.2E-01 1.7E+04 4.2E+01 1.21-01 1.7E+01' 4.8E-02 1.71401'* 0.01.00 0.OE+0O
BICYCLONEPTADIhNE 3.3E+04 1.',E+05 1.6E+03 1.5E+03 6.1E-05 1.3E-03 1.3E-03 0.01+00 0.01.00
DICYCLOPEN1'ADIENE 1.2E.03 4.4E+02 1.1E.00 1.11.00 0.01+00 9.3E-01' 9.3E-01* 0.01.00 0.01.00

DILRN1.2E-01 7.9f403 1.9E+01 1.2E-01 3.31.01' 2.1E-01' 3.31+01' 0.01.00 0.01+00
ISOOEN 5.9E+01 1.01+06 1.0E.06 5.81.01 5.11-01' 9.91-03a 5.2E-01* 0.01+00 0.OEeO
TETRACHLOkOETNYLENE 4.1E+01 6.9E+03 2.0U.03 4. E+401 7.3E-03 1.91-04 7.51-03 0.01.00 0.01.00

ARSENIC 1.6E+00 0.OE+00 0.01.00 1.6E400 1.11+01' 0.0E+00 1.1E+01* 0.01.00 0.0E.00
CADM I UM 7.6E+00 0.01.00 0.01.00 7.6E+00 6.7E-01' 0.01.00 6.7E-01' 0.01.00 0.01.00
CHROMIUM 1.IE+00 0.C'1.00 0.01.00 1.11.00 1.6E+03* 0.0E+00 1.6E+03* 0.01.00 0.01.00

COPR5.7E+04 0.0E+00 0.0E+010 5.7E+04 1.7E-01' 0.01.00 1.71-01' 0.01+00 0.01.00

LEAD 2.2E+03 0.01+00 0.0E+00 2.2E+03 9.11-01' 0.01+00 9.1E-01* 0.01+00 0.01+00
MERCURY 4.6E+02 0.01.00 0.01.00 4.6E+02 5.6E-03 0.01.00 5.6E-03 0.01+00 0.01.00
ZINC 1.41+05 0.01+00 0.0E.00 1.4E.05 9.3E-03 0.01+00 9.3E-03 0.01+00 0.01.00

a: This contallinant saturates the soil gas and produices a vapor flux which is below one-tenth of the critical flux.

The SP99LV for this contininant is considered to be squt to pure compound. The SPPPLV has therefore been set to
1.001+06 mg/kg (See volu.me VI-A).

*El is equal to or exceeds 1.01-01
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-2.19 SITE WSA-6a: MOTOR POOL AREA - MAIN DITCH (formerly Site 4-6: Motor
Pool Area; EBASCO, 19881/RIC 88196R12)

2.19.1 Site-Specific Considerations

Figure WSA-6a-1 and Tables WSA-6a-1 and WSA-6a-2 depict the target contaminants for

Site WSA-6a. Borings 3 through 10, 17, 18, 23 through 25, 38, 39, and grab sample G26

were included in this exposure assessment, consistent with the Western SAR. According to

site history, no chemicals from the RMA target contaminant list were suspected to be

present in Site WSA-6a (EBASCO, 19881/RIC 8819R12).

2.19.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-6a are depicted in Figure WSA-6a-1. The following contaminants were not included

in the figure since they were not considered target contaminants during the Phase I and

Phase 1I investigations: Fluoranthene or pyrene, occurring in Boring 25 (0-1 ft), 7 (0-1 ft),

9 (0-1 ft), 10 (0-1 ft), 23 (0-1 ft), 38 (0-1 ft), and 39 (0-1 ft). Although not shown in this

figure, this nontarget compound was included in the Western SAR and in the exposure

assessment because it passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table WSA-6a-I summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table WSA-6a-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.19.3 Site Exposure Summary

Tables WSA-6a-3 through WSA-6a-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-6a is greater than 10 ft the
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# enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed populatiorf and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
Cadnmium .... Direct -- Direct
Tetrachloroethylene ...... Indirect Indirect
Trichloroethylene ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site WSA-6a is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE WSA-6a-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-6a

AVERAGE SITE DEPTH TO GROUNDWATER: 68 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,1,2-TRICHLOROETHANE 3.4 04048 06/8/88

1,2-DICHLOROETHYLENE 1.2 04048 06/8/88

CHLOROFORM 5.8 04051 10/26/88

CHLOROBENZENE 1.1 04036 06/6/88

DIISOPROPYLMETHYL PHOSPHONATE 0.82 04036 11/14/88

TRICHLOROETHYLENE 120 04048 06/8/88
0

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA-6a-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMIJLATIVE DIRECT INDIRECT -CUMUILATIVE VII
COTAMINAMT PPLV PPLV PPLV El El El CPu

ALDRIN 1.51E+00 2.3E+06 1.5E+00 0.01E+00 1.31E-08 1.31E-08 0.01.00
CXLOE*1WZENE 1.6E+05 0.01E.00 1.6E+05 0.01E+00 0.0E+00 0.01.00 1.21E-09
CHLOROFORN 4.OE.03 0.01.00 4.01E+03 0.01+00 0.01E+00 0.01.00 1.11E-07
0151 CIILOROPREWAME 1.81.01 9.01E+02 1.81E+01 5.5E-04 1.1E-05 5.71-04 0. 015+00
1,2-OICHLOACITifL.EuE 1.7E+05 0.01.+00 1. 7E.05 0.01.00 0.01.00 0.01.00 0.0E.00
DIISCPIOPYLMETi4YL P$IOSPNONATE 6.6E+05 0.0DIE 00 6.6E+05 0.01.00 0.01E+00 O.OE+CO 2.4E-12
TET*ACXLORCE1HYLEWE 5.1E.02 2.1E+04 5.01.02 0.01E+00 4.9E-05 4.9E-05 0.01.00
TOtLIUEN 2.5E+06 3.1E.08 2.5E+06 1.6E-06 1.3E-08 1.6E-06 0.01+00
1,1,2-TRICHLORCIETHANE 4.3E+02 0.01.00 4.3E.02 0.01.00 0.01E+00 0.0E+00 1.7E-07
TRICHLONOETHYLENiE 2.3E+03 1.6E.04 2.01.03 3.7E-04 1.3E-04 1.01-03 1.31-05

ARSENIC 2.21E+01 0.01.00 2.2E.01 1.2E.OO' 0.01.00 1.21.00' 0.01+00
CADMIUM4 4.51+02 O.OE+00 4.51.02 6.7E-02 0.01E400 6.7E-02 0.01.00O

CHOIM6.91.01 0.01.00 6.9E.01 7.lE.00' O.OE.00 7.1E+00* 0.01.00
COPPER 4.2E+05 0.01.00 4.2E.05 5.3E-0.4 0.01.00 5.3E-04 0.01.00
LEAD 1.5E+04 0.OE.00 1.5E+0d. 1.31.01* 0.OE+0O 1.3E-01' 0.01.00
MERCURY 3.3E.03 0.01.00 3.3E+03 121E-04 0.01.00 1.1E-04 0.01E.00
ZINC 2.01.06 0.01.00 2.01.06 1.2E-03 0.01+00 1.2E-03 0.01.00

* : El is equ.al to or~ exceeds 1.01-01

If the PPLV value indicated is greater than 1.001+06 the calculationts irply that the contaminant
doe" not pose unacceptable chronic exposure through the exposu~re pathwlay considered, even in its pure form.



W~SA-64-4

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDEIN I1.5E+00 2.3E.08 1.5E+00 0.01.00 1.3E-08 1.3E-08 0.3E+00

CNLORMNNZEUE 1.6E+05 0.01.00 1.61.05 0.CE+.O O0.OE.00 0.01+00 1.2E-09
CHLOROFORM 4.01.03 0.01.00 4.OE.03 0.01+00 0.01+00 0.O1400 1.11-07

DIIAGIOCHLORMOPRIAE 1.3E+C1 9.01+02 1..E01 5.5E-04 1.1E-05 5.71-04 0.01+00
1,2-OICHLORtOETNYLENE 1.7E+05 0.01.00 1.7E+05 0.0E+00 0.01+00 O.UE-00 0.01.00

DIISI O'LMETNYI. PHOSP94OMATE 6.6E.05 0.01+00 6.6E.05 0.01+00 0.01+00 0C1.OE00 2.41-12
TETRACHLORCETNVLEVE 5.11.02 2.1E.04. 5.01.02 0.012+00 4.9E-05 4.9E-05 0.01.00
TOLLIKE 2.51+O6 3.11.08 2.5E+06 1.6E-06 1.3E-08 1.6E-06 0.01+00
1,1,2-TRICHLOROETHANE 4.3E+02 0.01+00 4.3E+02 0.01.00 0.01.00 0.0E+00 1.71-07

TRICI4LOROETIIVLENE 2.3e+03 1.6e+04 2.01.03 8.7E-04 1.3E-04 1.01-03 1.3E-05

ARSENIC 2.2E+01 0.01.00 2.2E*01 1.21.00' 0.01.00 1.2E.00* 0.01.00

CADMIUM4 4.5E+02 0.01.00 4.5E+02 6.7E-02 0.01.00 6.7E-02 0.0E.00
CNRC04IL04 6.9E+01 0.01.00 6.91.01 7.11.00' 0.01+00 7.11.00' 0.01.00

COPPER 4.2E+05 0.01.00 4.2E+05 5.31-04 0.0E+00 5.3E-04 0.01.00

LEAD 1.51.04 0.01.00 1.5E.04 1.3E-01* 0.0E.00 1.31-01* 0.01.00

MERCURY 3.3E+03 0.01.00 3.3E+03 1.1E-04 0.01.00 1.1E-04 0.01.00
ZINC 2.01.06 0.01.00 2.01.06 1.2E-03 0.0F+OO 1.2E-03 0.01.00

': El is equal to or exceeds 1.01-01

If the PPLV value indicated is ireater than l.00E+06 the calculations imply that the contaminant

does not pose un~acceptable chronic exposure through the exposure pathwiay considered, even in it3 pure form.
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WSA-68-5
EXPOS2AE EVALUATIONdS FOR RKCRATIONdAL VISITORS

DIRECT INDIRECT CU.MULATIVE DIRECT INDIRECT CUMULATIVE VfI

CONTAMNIANT PPLV PPLV PPLV El El El M

(ma/kg) (mg/kg) (mg/kg)

ALDRIN 2.IE-01 1.6E+07 2.11-01 0.01+00 1.9E-07 1.9E-07 0.01+00

CHLOROflNZZWE 6.81+04 0.01+00 6.S1+04 0.01+00 0.01.00 0.0E.&W 7.6iE-09

CHLOROFORM 5.6E+02 0.0E+O0 5.6E+02 0. OE+00 0.01.00 0.01+00 1.6E-06
DIWOMCICHLORMO~PAME 2.5E.00 1.4E+02 2.5E+00 4.01-03 7.2E-05 4.11-03 0.01.00

1,2-DICNLOR01THYLEME 7.09+04 0.01+00 7.01+04 0.01+00 0.01+00 0.01+00 0.01+00
DIISOP2CPYLMETWYL PROSPI4OWATE 2.U~+05 0.01.00 2.SE+05 0.01.00 0.01+00 0.01.00 1.5E-11
TETRACHLOROETHI.ENE 7.11.01 3.2E+03 6.9E+01 0.01.00 3.1E-0/. 3.11-04 0.01.00
TOLUENE 1.11+06 1.11.08 1.11+06 3.AE-06 3.61-08 3.81-06 0.01+00
1,1,2-TRICNLORCITHANE 6.OE+01 0.01+00 6.01+01 0.01.00 0.01+00 0.01.00 2.5E-06
TWICHLORCITHYLENdE 3.2E+02 4.6E+02 1.91+02 6.3E-03 4.41-03 1.11-02 2.01-04

ARSENIC 3.9E.00 0.0E.00 3.91+O0 6.BE.00' 0.01.00 6.BE+00* 0.01+00
CAOM I U 5.81+01 0.OE+00 5.3E+01 5.2E-01* 0.01.00 5.ZE-01* 0.06+00
CHROMIUM 8.81.00 0.0E+00 8.8E+00 5.6E.01* 0.01.00 5.61+01' 0.01.00
COPPER 2.51.05 0.01+00 2.5E+05 8.9E-04 0.01.00j 8.9f-04 0.01+00
LEAD 9.2E+03 0.01+00 9.2E+03 2.21-01* 001.+00 2.2E-01* 0.01.00
MERCURY 2.OE+03 0.01.00 2.01.03 1.9f-04 0.01.00 1.9E-04 0.01.00
ZINC 1.11.06 0.01.00 1.11.06 2.2E-03 0.01.00 2.2E-03 0.01.00

* : El is equat to or exceeds 1.01-01

If the PPLV votue ind~icated is greater than 1.00E+06 the catcutaticrts iirpty that the contaminant
does not pose .rnacceptabLe chronic exposure through the exposure pathw~ay considered, even in its pure forms.
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WJSA- 6-6

EXPOSURE EVALUSAT IONS FOR COMERCIAL OR#ZERS

DIRECT INDIRECT CIUMULATIVE DIRECT INDIRECT g.RILATIVE YE I

CONTAM4INANT PPLV PPLV PPLV El El El ENC

ALDRIN 1.9f+00 4,3E.04 1.9E+00 0.01.400 7.1E-05 7.1E-05 0.01.00

CHLCORMUZENE 3.3E+04 0.01.00 8.SE.04 0.01.00 0.O1.00 0.0c-0O 2. 01E- 05

CXLOXOFORM 5.1E+03 0.01.00 5.1E.03 0.01.00 0.0E+00 0.01.00 6.2E-04

DIE1I0CHOI.00PROPAWE 2.3E+01 4.3E+00 3.9E+00 4.41-04 2.1E-03 2.5E-03 3.01.00

1,2-OICHLONOETNYLENE 9.2E.04 0.01.00 9.2E+04 0.01.+00 0.01400 0.01.00 0.0E+00

DIISOPROPYLP4ETNYL PHOSPHONATE 3.7E+05 0.01+00 3.71.05 0.01.0O0 0.0E+00 0.01+00 4.11-08

TETRACHLOROETNYLENE 6.5E+02 9.11.00 9.01.00 0.01.00 1.1E-01* 1.1E-01* 0. OE+00

TOLUENE 1.4E+06 5.5E.05 3.9E.05 2.9f-06 7.3E-06 1.01-05 0.01+00

1,1,2-!RICHLOROETXANE S.5E.02 0.01.00 5.5E+02 0. 01.0 0.01.00 0.01.00 9.5E-04

TRICNLOPOIETNYLENE 2.9E.03 3.41.00 3.4E.00 6.9E-04 5.9E-01w 5.9E-012 7.61-02

ARSENIC 2.0E.01 0.01+00 2.0f+01 1.41.00* 0.01.00 1.41.00* 0.01-00

CADM94IUM 3.6E+02 0,0E+00 3.61.02 8.4f-02 0.01+00 8.4E-02 0.01.00

CHROM4IUM 5.5E+01 0.01.00 5.51.01 8.91+00* 0.01.00 8.,91.00' 0.01.00

COPPER 1.8E-05 0.01.00 1.8E.05 1.31-03 0.01.00 1.3E-03 0.01.00

LEAL) 6.5E+03 0.0Eo00 6.5E+03 3.11-01' 0.01.00 3.1E-01' 0.01.00

MERCURY 1.4E.03 0.01+00 1.4E.03 2.71-04 0.01.00 2.71-04 0.01+00

ZINC 7.8E.05 0.01.00 7.S1.05 2.9E-03 O.OE.00 2.9E-03 0.01.00

* : EI is equ.al to or exceeds 1.0E-01

If the PPLV value indicated is gr-eater thain 1.00E+06 the calculations ieply that the contami amnt

does not pose unacceptabte chronic exposure through the exposure patt~way considered, even in its pure form.
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ii WSA-6a-7

EXPOSURE EVALUIATIONS FOR INDVUSTRIAL WORKERS

DIRECT IWDIREC aIIJLAT I V DIRECT INDIRECT CUMULATIVE viI

CONTANJItMT PPLV OSYI ~ VI PPLV El El El OPM ENC

ALVOIN 1.2E-01 3.11.07 1.4E+04 1.2E-01 0.01+00 2.1E-04 2.11-04 0.01+00 0.01.04
CHLORO&ENZINE 1.5E+04 0.01+00 0.01.00 1.5E+04 0.O1.00 0.0E+00 0.01.00 8.81-09 2.OE -O0.
CHLOROFORN 3.1E+02 0.OE.00 0.01.00 3.1E.02 0.01.00 0.01.00 0.01.00 3.2E-07 1.9E-0
DIhAGOXHL0O0PWANE 1.kE.00 1.21.02 4.81.E00 1.1E.00 7.11-03 2.2E-03 9.3E-03 0.01.00 O.OEO(X
1,2-0ICHL0101TWVLENE 1.7E+04 0.DE01.0 0.0E,00 1.7E.04 0.01.00 .01.0EO0 0.01E+00 0.01.00 0..CE+0(

0IISO0RPYLNEPTKL PNOSPNONATE 6.&E-604 0.01+00 0.01.00 6.3E+04 0.01+00 0.01+00 0. 01E+00 1.SE-11 4.1E-01
TETRACHLOCETKTLEME 4.1E+01 2.7E403 1.4E*00 1.4E+00 0.01.00 6.9c--01' 6.9E-Cl' O.01.OiJ 0.01.0(
TOLUENE 2.6E#05 4.1E+07 1.6E.06 2.21.05 1.SE-05 2.!F-06 1.81E-05 0.0100 0.OE+0(
1,1,2-TRICNLCOMTNAME 3.4E+01 0.01.00 0.01.00 3.4E+01 0.01.00 0.31+00 0.0E+00 1.31-0 2.8E-0
TRICHLOROETNYLENE 1.81.02 2.1E+03 1.11.00 1.1E+OO 1.11-02 1.81+00' 1.81+00* 1.01-04 2.3E-01

ARsENIC 1.6E+00 O.DE+00 0.01.00 1.61.00 1.71.01* 0.01+00 1.7E.01* 0.01.00 0.01.00
CAONILM 7.61+00 0.01.00 0.01.00 7.61.00 3.9E.00* 0.01.00 3.91.00* 0.01.00 0OE.0EG
CI4RO4IUM 1.1E+00 0.01.00 3.01.+00 1.11.00 4.31*02' 0.01.00 4.31.02* 0.01.00 0.01.00

COPPER 5.7E.04 0.01.00 0.01.00 5.7E.04 3.9e-03 0.GE.00 3.9E-03 0.01.00 0.r)E.00

LEAD 2.2E+03 0.01.00 0.01.00 2.21.03 9.11-01' 0.01.00 9.IE-01* 0.01.00 0.01.00I
MERCURY 4.6E+02 0.01.00 0.01.00 4.6E+02 8.2E-0 0.01.00 a.E0 .01.00 0.01.00

ZINC 1.4E+05 0.01.00 0.01.00 1.41.05 1.6f-02 0.01.00 1.6E-02 0.0E+00 0.01.00

El is v*~a1 to or exceeds 1.01-01

if the PPLV value indicated is greater thani t.O01'06 ti.* catculations ~imply that the contamiinant does not pose un~acceptable
chr-onic exposure through the exposure pathway considered, even in its pure form.
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2.20 SITE WSA-6b: MOTOR POOL - FUEL TANK STORAGE AREA (formerly

Site 4-6: Motor Pool Area; EBASCO, 19881/RIC 88196R12) -

2.20.1 Site-Specific Considerations

Figure WSA-6b-1 and Tables WSA-6b-1 and WSA-6b-2 depict the target contaminants for

Site WSA-6b. Borings 11 through 15 were included in this exposure assessment, consistent

with the Western SAR. According to site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site WSA-6b (EBASCO, 19881/RIC

881%R12).

2.20.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-6b are depicted in Figure WSA-6b-1. Methyl cyclohexane, occurring in Boring 12

(4-5 ft) was not included in the figure since it was not considered a target contaminant

during the Phase I and Phase II investigations. Although not shown in this figure, this

,iontarget compound was included in the Western SAR and in this exposure assessment

because it passed through the screening performed in the RMA Chemical Index (EBASCO,

1988c/RIC 88357R01).

Table WSA-6b-1 summarizes the maximum concentrations of contaminants measured in soii

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volumr' VI-A). Tabie WSA-6b-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling

interval, and depth to groundwater.

2.20.3 Site Exposu-e Summary

Tables WSA-6b-3 through WSA-6b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-6b is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative
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O quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site WSA-6b

is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

0
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TABLE WSA-6b-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-6b

AVERAGE SITE DEPTH TO GROUNDWATER: 66 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

1,2-DICHLOROETHYLENE 0.97 04030 12/3/87

ALDRIN 0.095 04030 12/3/87

BENZENE 3.8 04030 05/11/88

CHLOROFORM 1.2 04030 12/3/87

HEXACHLOROCYCLOPENTADIENE 0.080 04030 10/21/88

VAPONA 1.5 04030 10/21/88

TRICHLOROETHYLENE 140 04030 10/21/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA-6b-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT lIl .- CT CUINJLATIVE DIRECT INOIRECT CAIJULATIV1E VI

CONTAMINANT PPLV Pfh.V PPLV El El El DPN
(molko) (me/kg) (img/kg)

PLDRIN 1.5E+00 0.01E+00 1.5E+00 0.0E+OO 0.01E.00 0.0E+00 5.3E-08
SENZENE 8.6•+02 0.OE1.0 8.6E+02 O.0E.00 0.01E+0 0.0+00 2.6E-06
CMLOROFORM 4.01+03 0.01E00 4.01.03 0.01+00 0.00E+O0 O.E1.00 1.1-07
1,Z-OICNLORMTKYLENE 1.710E+5 .01.E+0 1.71+05 O.OE+00 0.0E.00 0.0E+00 0.01.00
ETAYLBENZENE 8.3E+05 3.7E.06 6.SE+05 4.EE-06 1.1E-06 5.9E-06 0.01E+00
NEXACHL•.OCYCLOPIEWTADIENE 1.7t+04 0. OE+000 1.7E104 O.0E+00 0 .OE+O1 O.0+00 4.7E-07
TOLUEME 2.5E+06 Z.IE+07 2.2f406 8.0E-07 9.4E-08 9.01E-07 O.OE+.0
TRICHLO0OETHYLENE 2.3E+03 O.OE+00 2.3E+03 O.0.+00 0. 0+00 O.OE,00 8.6E-05
VAPONA 8.6E.01 O.OE000 8.6E401 0.0E+O0 0.01.00 0.01.00 3.91-10
M-XYLEWE 1.4E+07 3.2E.06 2.61E06 1.4E-07 6.21E-07 7.6E-07 0.1.E00

LEAD 1.5E+04 0.0E.00 1.5E+04 5.2E-03 0.0E+O0 5.2E-03 0.0E-00
ZINC 2.OE+06 O.OE000 2.OE.06 5.5E-05 0.0E+00 5.5E-05 O.01.00

If the PPLV value irnicated is greater than 1.00E+06 the calculations irvty that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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IdSA-6b-4
EXPOSURE EVALUATlIONS FOR CASUAL VISITORS

DIRECT INDIRECT O.MJI.ATIVE DIRECT INDIRECT -CUMULATIVE VEI

CONTAMINANT PPLV PPLV P9LV El El El CPM

ALDR IN 1.5E+00 0.0E+00 1.5E.00 D.01.00 0.0E+00 0.01400 5.3E-08

SwEUZEh 8.6f.02 0.01.00 8.6E.02 9.0E400 0.OE+0O 0.01E.00 2.6E-06
CUL~0OWOM 4.01.03 0.Oi.00 4.0E.03 0.0100 0.01.00 0.01400 1.2E-07
1,2-DICNLCOETHYLEMil 1.7E.05 0.01.00 1.7E.05 0.01.00 G.01.00 0.01.00 0.01.00
ETNYLSENZEMIC 8.3E+05 3.7E+06 6.&E+05 4.81-06 1.1E-06 5.9E-06 0.01.00
MEXACNLOWXYCLC!OPUTAD I ENE 1. 7E+04 0.01.00 1. 7E.01 0.0100 0.01.00 0.01.00 4.7f-07
TCOiJIBE 2.5E.06 2.JE+07 2.2E+06 8.01-07 9.4E-08 9.0-07 0.01.00
TRICAL~ORMTHLEME 2.3E.03 0.01.00 2.3E+03 0.01.00 0.01.00 0.01.00 3.6E-05

VAOA8.6E+01 0.0E.00 8.6E+01 D.0E400 0.0100 0.01.00 3.9E-10
M-E(YLEME 1.4E+07 3.2E1.06 2.6E.06 1.4E-07 6.2E-07 7.6E-07 0.0E.00

LEAD 1.51.04 0.0f+00 1.5E.04 5.2E-03 0.01.00 5.21-03 0.01.00

ZINC ~ 2.CE.06 0.01.00 2.01.06 5.5E-05 0.01.00 5.5E-05 0.01.00

If the PPLV value ir~dicated is greater than 1.001.06 the calculations impty that the contaminant
dues neot pose wracceptabie c?,ronic *xposu.re throurh the exposure pathway considered, even i n its pure form.
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VSA-6b-5
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT J;UMULATIVE VEI

CONTAMINANT P9LV PPLV PPLV El El El OPM
(ft/~ka) (lo/ro) (nog/kg)

ALDRIN 2.1E-01 O.OE+00 2.1E-01 O.0E100 0.01+00 0.01E+00 6.OE-07
IENZENE 1.2f+02 0.0E+00 1.21f02 O.1E+00 O.OE+00 0.01.00 3.9E-05
CHLOROFORM 5.6E+02 0.0E+.00 5.6E"02 O.OE+00 O.1E+00 O.D0E00 1.81-06
1,2-OICHLOROETHYLEME 7.E+.04 O.01+00 7.0E.04 O.OE+00 O..E+00 0.0E+00 0.OE00
ETKYLBENZENIE 3.5E+05 1.4E.06 2.8E+05 1.1E-05 3.0E-06 1.4E-05 O.OE+00
NEXACHLOROC=CLOPEITADIENE 5.7E+03 0.0E+O0 5.71E+03 0.OE+O0 0.0E+O0 O.01.00 3.01E-06
TOLUENE 1.1E+.5 7.71+06 9.3E+0S 1.9E-06 2.6E-07 2.1E-06 O.1+.00
TRICHILOROETYLENE 3.2E+02 O.1E+00 3.2E+02 O.O0100 0.01+00 O.OE+00 1.3E-03
VAPOkA 1.2f.01 0.01E00 1.2E+01 O.OE+O0 O.OE+00 0.0E+00 5.8E-09
M-XYLENE 5.8E+06 1.21.06 9.715+05 3.4E-07 1.7E-06 2.1E-06 0.0E00

LEAD 9.2E.03 O.OE*00 9.2E103 8.7E-03 O.OE+00 8.71-03 O.OE+00
ZINC 1.1E+06 O.E000 1.1E+06 1.OE-04 O.OE+00 1.0E-04 O.OE00

If the PPLV value indicated is greater then 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-6b-6

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT _CUPJLATIVE VEI

CONTAM1INANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (se/kg)

ALDRIN 1.9E+00 O.OE.0O 1.91.00 0.0E+00 C.0E4'0O 0.0f+00 5.81-05

BINZENE 1.IE+03 0.01.00 1.11+03 O.OE+00 0.01.00 0.01+00 2.S1-03

CHLOROFORM 5.11.03 0. 0E+00 5.11.03 0.01.00 0.01.00 0.0E+00 1.3E-04

1,2-DZCHLOROETHYLENE 9. ZE+04. 0.0E+400 9.22.04. 0.01+00 0.01.00 0.01+00 0.01+00

ETHYITZUZENE 4.6E+05 1 .1E+04 1.0E+O4 8.7E-06 3.81-04 3.81-04 0.01+00

NEXACH LOEOCCL OPE N IADI E UE 5.5E.03 0.01+00 5.5E.03 001.O0 0.01.00 0.01.00 1.5E-03

TOLUENE 1.4E.06 6.11.04 5.ac.04 1.4E-06 3.3-05 3.41-US 0.0E.O0

TAICI4LOROETHYLENE 2.9f.03 0.01.00 2.9E+03 0.01.00 0.01.00 0.01E+00 9.01-02

VAPONdA 1.lE+02 0.01.00 1.11.02 0.01.00 0.01E.00 0.01.00 4.2f-07

M-XYLEXE 7.01.06 9.21+03 9.11.03 2.91-07 2.2E-04 2.2E-04 0.01+00

LEAD 6.5E+03 0.01.00 6.5E+03 1.21-02 0.01.00 1.21-02 0.0E+00

ZINC 7.51.05 0.01+00 7.8E.05 1.41-04 0.0E.00 1.4E-04 0.01.00

If the PPLV vatue indicated is greater then 1.OOE.06 the catculations iwiv~y that the contaminant

does not pose unacceptabie chronic expos~ure through the exposure pathway considered, even in its pure form.
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WSA-6b- 7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORMES

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMSULATIVE VEI

CONTANINANT PPLV Osv! ESVI PPLV El El El OPM ENO

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 0.01.00 0.01.00 1.2E-01 0.01.00 0.01+00 0.0E+00 4.01-07 1.7E-04
BENZENE 6.71E+01 0.01+00 0.01.00 6.71E+01 0.01E+00 0.01.00 0.01.00 1.91E-05 8.4E-03
CHLOROFORM 3.1E+02 0.01.00 0.01.00 3.1102 0.01+00 0.01.00 0.01.00 8.81-07 3.9E-04
1,2-DlCNLOR(MTHYLENE 1.7E+04 0.01.00 0.01+00 1.7E.04 0.0E+00 0.0E+00 0.01.00 0.01.00 0.01.00
ETKYLSEMZEHE 8.5E+04 5.01.05 3.2f+.04 2.2E+04 4.7E-05 1.31-04 1.81-04 0.01+00 0.01.00
MEXACHLONCCYCLCKWTADIENE 3.8E+02 0.01.00 0.01.00 3.81E.02 0.01.00 0.01.00 0.01.00 3.51E-06 1.51-03
TOL.UENE 2.6E+05 2.8E.06 1.81.05 1.01.05 7.71-06 1.2f-05 1.91-05 0.01.00 0.01.00
TR!CHLOROETRYLEVI 1.81.02 0.01.00 0.01.00 1.3E+02 0.01.00 0.01+00 0.0E.00 6.4E-04 2.81-01
VAPONA 6.71.00 0.01.00 0.01+00 6.7E.00 0.01+00 0.01.00 0.01.00 2.91E-09 1.3E-06
M-XYLEWE 8.8E+05 4.3E.05 2.7E.04 2.5E.04 2.3E-06 7.7E-05 8.01-05 0.01.+00 0.01E+00

LEAD 2.21.03 0.01+00 0.01.00 2.2E+03 3.6E-02 0.01.00 3.6E-02 0.01E.00 0.01E+00
ZINC 1.4E+05 0.01.00 0.01.00 1.4E+05 7.91-04 0.01.00 7.9E-04 0.01.00 0.01.00

If the PPLV vatue ind~icated is greater than 1.D0E+06 the calcuiations iu~,Ly that the comniinant does not pose unacceptabte
chronic exposure through the exposure pathway considered, even in its puj.-e form.
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2.21 SITE WSA-6c: MOTOR POOL AREA - ROUNDHOUSE AND OLD SEPTIC
TANK SYSTEM (formerly Site 4-6: Motor Pool Area; EBASCO,-19881IRiIC
88196R 12)

2.21.1 Site-Specific Considerations

Figure WSA-6c-1 and Tables WSA-6c-1 and WSA-6c-2 depict the target contaminants for

Site WSA-6c. Borings 26 and 29 were included in this exposure assessment, consistent

with the Western SAR. According to site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site WSA-6c (EBASCO, 19881/RIC

88196R12).

2.21.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-6c are depicted in Figure WSA-6c-1. Table WSA-6c-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury from the Phase I and Phase II investigations. The boring

number and depth where the maximum value was observed are shown. No data were

included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure

* below 10 ft is assumed to be negligible (see Volume VI-A). No organic contaminants

were detected at this location. Table WSA-6c-2 summarizes the maximum concentrations

detected in groundwater together with the well number, location, sampling interval, and

depth to groundwater.

2.21.3 Site Exposure Summar,

Tables WSA-6c-3 through WSA-6c-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-6c is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None ..........

The results of the soil exposure summary indicate that there are no COCs. Site WSA-6c is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

No groundwater contaminants result in an unacceptable exposurc due to vapor inhalation as

indicated by VEI values less than 1.

B
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TABLE WSA-6c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-6c

AVERAGE SITE DEPTH TO GROUNDWATER: 73 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZENE 4.6 04035 06/6/88

CHLOROFORM 1.4 04035 11/1/88

TRI CHLOROETHYLENE 11 04035 06/6/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTI
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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VSA-6c-3

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUiJULATIVE VEI

CONTAMINANT PPLV PPtV PPLV El El El OPN
(w4/ko) (walkq) (Jmolka)

SINZNE 8.6E+02 O.OE+O0 8.6E+02 O.OE+OO O.OE+O0 O.0E+O0 6.4E-07
CHLOROFORM 4.D+03 0.0E+0O 4.OE.03 O.0E+O0 O. OE+00 O.OE+00 2.8E-08

T1IICHLOMETHTLENE 2.3E+03 O.OE+00 2.3E+03 O. OEO+ O.OE+O0 O.OE.OO 1.4E-06

LEAD 1.5E,04 O.OE+,O0 1.5E04 2.8E-03 O.OE+CO 2.8E-03 O.OE+OO
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WSA-6c-4
EXPOSURE EVALUATZIOS FOR CASUAL VISITORS

DIRECT INDIRECT ClIEJIATIVI DIRECT INDIRECT CUMUJLATIVE VEI

CONTANIMNAT PPLV PPLV PIPLV El El El OPW

SENZEME 8.61E+02 Q*QE+00 3.6E+02 O.OE+OO O.OE+OO O.OE+OO 6.AE-07

CHOAFM1*O+03 0.0E+OO 4.0E+03 0.CE+00 0.01.00 0.01*00 2.3E-08
TRICHL0ROETNYLEME 2.3E+03 0.01.00 2.3E*03 0.01.00 0.DE.00 0.01.00 1.4E-06

LEAD 1.5E+04 0.01+00 1.5E+04 2.BE-03 (1.01.00 2.81-03 0.01.00
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WSA-6c-5
EXPOS" E EVALUATIONS FOR RECREATIONAL VISITORS

NDIRECT IWt . -CT CUIUSLATIVE DIRECT INDIRECT CUMUILATIVE VEI

CONTAMINA14T PPLY P'PLV PPLV El El El CPU

IEZEME 1.2E+02 0.01.00 1.2E+02 0.01.00 0.01.00 0.01.00 9.7E-06
CHLOROFORM 5.6E+02 0.01.00 5.6E+02 0.01.00 0.01.00 0.01.00 4.31-07
TRICIIL0RNF fWL.ENE 3.21.02 0.01.00 3.2E.02 0.01.00 0.01.00 0.01.00 2.1E-05

LEAD 9.2f+03 0.01.00 9.2E.03 4.7E-03 0.01+00 4.7E-03 0.01.00
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WSA-6C -6

EXPOSURE EVALUATIONS FOR CaMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT -aMJLATIVE YE!

CONTANINUAT PPLV PPLV pPLIV El El El EEC

(mg/kg) (wq/kg) (mg/kg)

BENZENE 1.1E+03 O.DE+00 1.1E+03 0.CE*OO O.OE400 O.OE.00 3.1E-03

CHLOROFORM 5.IE+03 0.OE.00 5.IEi.03 0.OE.00 0.DE.00 0.0E+00 1.4E-04

TRICHdLOROETHYLENE 2.9E.03 0.08.00 2.9E+03 0.08.00 O.CE.010 0.08.00 6.5E-03

LEAD 6.5E.03 0.0f+00 6.5E+03 6.6E-03 0.08.00 6.6E-03 0.08.00



WSA-6c- 7
EXPOSURE EVALUATIONS FOR INDUSTRIAL WO~RKERS

DIRECT INDhRECT CUMULATIVE DIRECT INDIRECT cI.NLATIVE VEI

CONTAMINANT PPLV OSVI ESV, PPLV El El El OPW ENC

BENZENE 6.7E+01 Q*OE+00 O.OE+OO 6.7E+0¶ O.OE.OO 0.0E+00 0.0E+00 4.8E-06 9.2E-03
CH4LOROFORM 3.1E+O2 O.OE+00 O.0E.OQ 3.IE.O? O.OE+00 O.0E+00 0.01E+00 2.1E-07 4.1E-04
TRICHLOROETIYLENE 1.8E-02 O.DE+0O O.OEa+JO 1.SE+02 O.OE.OO O.0f+00 O.OE.OO 1.01-05 2.01-02

LIMD 2.2E+03 O.0E+00 0.O1+00 2.2E+03 2.01-02 00.OE00 2.01-02 0.0E.00 0.01.00
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V 2.22 SITE WSA-6d: MOTOR POOL - DRAINAGE DITCH (formerly Site 4-6: Motor

Pool Area; EBASCO, 19881/RIC 88196R12)

2.22.1 Site-Specific Considerations

Figure WSA-6d-1 and Tables WSA-6d-1 and WSA-6d-2 depict the target contaminants for

Site WSA-6d. Borings 1, 2, 19, 20, 22, and 31 through 37 were included in the exposure

assessment, consistent with Western SAR. Although evaluated as a single site in this

exposure assessment, the Western SAR discusses this site as a part of tformer Section 4.

According to the site history, no chemicals from the RMA target contaminant list were

suspected to be present in Site WSA-6d (EBASCO, 1988/RIC 88196R12).

2.22.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-6d are shown in Figure WSA-6d-1. Table WSA-6d-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 1I

investigations. The boring number and depth where the maximum value was observed are

shown. Methylene chloride, shown in table WSA-6a-l is excluded from consideration in

the exposure analysis for this site, because it was considered a laboratory contaminant in

the samples analyzel. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). Table WSA-6d-2 summarizes the maximum concentrations detected in

groundwater together with the well number, location, sampling interval, and depth to

groundwater.

2.22.3 Site Exposure Summary

Tables WSA-6d-3 through WSA-6d-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-6d is greater than 10 ft the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Comirercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Arsenic Direct Direct Direct Direct Direct
Cadmium ........ Direct

Note: Direct exposre pathways for soils include soil ingesdion, sspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site WSA-6d is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.

0

2-192
REAi4/RPTO105.REA VI.B 9/11)90 3:54 pm spi



I OLMOTOR-m

3435 (4.5)

31 @36010)

FUEL TANKS (2 f60) (D33(5)

ROUNDHOUSE
I I 8LOG. 631

Ij625 -

INSEET A
Legend

ROUNDHOUSE 4 A s 12 (4 0) 04 Phase Sot9 -1114 Total Depth Orifo. (It.)

202

Drainag~e D,,eo

19-20 Cu(20)

20

FEET

Prepared for: FIGURE WSA-6d-l

Program Manager's Office for Phase It and Phase IL Anolytes Detected

Rocky M.iuntain Arsenal Cleanup Within or Above Indicator Levels

Aberdeen Proving Ground, Mary land Rocky Mountain Arsenal

I___________________________________ L Prepared by: Ebasco Services Incoraorated



Z

o ..

LI.-

CL - Nz-

-7 .7

< - --

-<0

2-19



TABLE WSA-Gd-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-6d

AVERAGE SITE DEPTH TO GROUNDWATER: 69 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NLUMBER) DATE

1,1,2-TRICHLOROETHAME 3.4 04048 06/8/88

1,2-DICHLOROETHYLENE 1.2 04048 06/8/88

BENZENE 4.6 04035 06/6/88

CHLOROFORUM 1.4 04035 11/1/88

TRICHLOROETHYLENE 120 04048 06/8/88

S

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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USA-6d-3
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CIUMLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM
(J~k9) (C/kg) (u/kg)

IENZENE 8.6E+02 O.OE+O0 8.6E*02 O.OE÷00 O.OE+OO O.OE+00 S.BE-07
CNLOROFOM4 4.OE+03 0.01E+0 4.OE+03 O.OE+00 0.1OE+O0 0.0E00. 2.bE-08
"1,2-OICKLOKOETHYLENE 1.7E+05 0.0E.00 1.71E05 0.0E+O0 O.OE010 O.0E+00 O.OE+00

,1,2- TR I CHLOROITHAME 4.3E+02 O.OE+00 4.3E.02 O.OE+00 O.OE+00 0.0E+00 1.6E-07
TRICHLOROETNYLENE 2.3E+03 O.OE.00 2.3E+03 O.OE+00 O.OE+00 0.0E+00 1.3E-05

ARSENIC 2.ZE+01 O.1+.00 2.4E+.01 5.6E-01" 0.0E100 5.6E-01* 0.01.00
CADNILU 4.5E+02 0.01E+00 4.5E+02 I.OE-02 0.0E1.0 I.0E-02 0.01.00
ZINC 2.01+06 0.01+00 2.01E06 6.01-04 O.01.E0 6.0E-04 O.OE+00

': El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the caLculations imply that the contaminant
does not pose unacceptabLe chronic exposure through the exposure pathtway considered, even in its pure form.

2
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WSA-6d-4

EXPOSURE EVALUIATIONS FOR CASAL VISITORS

DIRECT INDIRECT CLM.JLATIVE DIRECT INDIRECT CI.BILA71VE VEI

CONTAMINANT PPLV iePLV PPLV El El El M

IIEN"S E 8.6E+02 O.OE+OO 8.6E+02 O.0E+OO O.DE+0O O.GE+OO 5.8E-07

CHLCRQFORI 4.OE.03 O.OE.OO 4.0E+03 D.OE+0O 0.CE+OO O.0E+OO 2.6E-08

i,2-0ICNLO9O1TWVLEliE 1.7E+05 D.OE+00 1.7E*0S O.OE+0O O.OE+0O O.OE.OO 0. OE+OO
1, 1,2- TR ICHL~ORETHANE i..3E+02 Q.DE+OO 4.3E+02 O.0E+OO D.OE+OO O.DE+OO 1.6E-07
TRICHLOR1TNYLEVE 2.3E+03 a.OE+Oa 2.3E+03 D.GE.00 O .CE+0 0.01+00 1.3E-05

ARSEN IC 2.2E+01 0.01.00 2.2E+01 5.6E-01* 0.01+00 5.66-01* 0.01+00

CADtMIIJ 4.51+02 0.0E.00 4.5E+02 1.01-02 0.01.00 1.01-02 0.01+00

ZINC 2.01.06 0.01.00 2.0E+06 6.01-04 0.01+00 6.01-04 0.01+00

':El is equal to or exceeds 1.OE-ýl

If the PPLV value indicated is greater than 1.001+06 the calculations in~iy that the contaminant
does not pose unacceptable chronir exposure through the exposure pathwaV conisidered, evenm in its pure form.
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WSA-6d- 5
EXPMM2E EVALUATIONS FOR RECREANtOkAL VISITORS

DIRECT INDIRECT CWU54LATIVE DIRECT INDIRECT ZMUILATIVE VEI
CONTAXIAM"T PPt V PPLV PPLV EI EI ElI OPW

(Jka) (u/ko) Cjekg)

MENZENE 1 .2E+02 0.01.+00 1.21.+02 0. O1.00 0.01.+00 0. 01.00 S. 7E-06
CUL0R0W0 5.6E+02 0.01.+00 5.6E+02 0.01.*00 0.OE.00 0.01.00 3.3E-07

*1,2.OIC2U.0RMTIYLEiIE 7.Cl.O4 0.01.00 7.0E.04 0. OE.00 0.01.00 0.0400 0.01.00

1.1,2-TRICMLMMiTNAXE 6.01.01 0. 01+00 6.01.01 0.01.00 0.01.00 0.01.00 2.51-06
TRICI4LORVTWVLEME 3.21.+02 0.01.00 3.2f+02 0.01.00 0.01.00 0.01.00 2.01-04

ARSENIC 3.9E+00 0.0[+00 3.9!1.00 3.CE.00* 0.01E.00 3. OE.00 0.0X+00
CADMIUM 5.81.01 0.0E+00 5.81E+01 7.S1-02 0. 01.00 7.81-02 0.01.00
ZINC 1.1E.06 0. 01+00 1.1E+06 1.1E-03 0.01.00 1.1E-03 0.01.+00

0: El is 9"1a to or exceeds 1.01-01

Itthe PPtV value indicated is greater than 1.00E*06 the calcujlations imply that the contaminant
does not os* ua.cceptoo(e chronic exposu.re through the exposure pathway comnsidered, evsvn in its purfe form..



WSA-6d-6
EXPOSURE EVALUATIONS FOR COMERCIAL WORKERS

~TITDIRECT INDIRECT CUMULATIVE DIRECT INIR~ECT CUNlULATIVE VEI

SEIEZENE 1.11+03 0.01.00 1.1E+03 0.01.00 0.01.00 0. 0E+00 3.3E-03

CULC*OFCRM 5.11.03 0.01.00 5.11.03 0.01.00 0.01.00 0.0E+00 1.4E-04

1,2-DIC.%LORMTHYLINE 9.2E*O4 0.01.00 9.2!+04 0.O1.00 0.0E+00 0.aE+00 0.01.00

1,1.2-TRICI4LORMTWlARE 5.5E+02 0.01.00 5.5E+02 0.01.00 0.0E.00 0.01400 9.31l-04
71C)4L0RtATWYLEkE 2.9E+03 0.01.00 2.91.03 0. 0E+00 0.OE'00 0.01+00 7.5E-02

ARSENIC 2.01.01 0.01.00 2.01.01 6.01E-010 0.01.'0 6.OE-01* 0.01+00

CADMIUM 3.6E+02 0.0f+00 3.6E.02 1.3E-02 0.0OE1.00 1.3E-02 0.0E+00

ZIC7.S1.05 0.01.00 7.81.05 1.5E-03 0.01.00O 1.5E-03 0.01.00

ZICEl is ft~,.i to or exceeds 1.O1-01



WSA-6d-7

EXPOSLRE EVALUATIONS FOR INDUSTRiA. WORKERS

DIRECT INDIREC- CUMULATIVE DIRECT INDIRECT CUMULATIVE YEI

CONTAMINANT PPLV OSVI ý 44 PPLV El El El Opm ENiC

BENZENE 6.7E+01 0.31.00 0.01.00 6.',1.01 0.01.00 0. 0E+00 0.01.00 4..3E-06 9.$E-03

CH4LOROFORM 3.11.02 0.01.00 0.3E+00 3.lE+02 0.0E.00 0.0F+010 0.01400 1.9E-07 4.3E-04
1,2-DlCXLORWTI(LEWE 1.7E+04 O.01.00 0.01.00 1. 7E+04 0.01.00 0.01.00 0.01.00 0.01.00 0.01.00
1, 1.2- TI I CLOROET NAME 3.4E+01 0.01.00 0.01.00 3.4E+01 0.01.00 0.0E+00 0.01.00 1.2E-06 2.3E-03

YUICHLOROETHYLEIEE 1.81.02 0.01.00 0.01.00 1 .3E+02 0.01.00 0.0E.+00 0.01.00 9.9E-05 2.2f-01

ARSENIC 1.6E.00 C/t!b.00 0.01+00 1.6E.00 7.4E+00' 0.0;E+00 7.4E.00* 0.0E.00 0.01.00
CADN I UM 7.61.00 0.0I:.00 0.01.00 7.oE+0O 5.9E-01' 0.01.00 5.9f-01' 0.01.00 u.OE+001

ZINC 1.4E+05 0.01.00 0.0E.00 1.4E.05 6.6E-03 0.0E+00 8.61-03 0.01.00 0.01.00

': El is .q&~to or exceeds 1.01-01
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9 2.23 SITE WSA-6e: MOTOR POOL AREA - CULVERT OUTFALL (formerly Site 4-6:

Motor Pool Area; EBASCO, 19881/RIC 88196R12) -

2.23.1 Site-Specific Considerotions

Figure WSA-6e-1 and Tdble WSA-6e-1 depict the target contaminants for Site WSA-6e.

Boring 21 was included in this exposure assessment, consistent with the Western SAR.

According to ýitc histor"' .-.e "°f±r f-- 6- RMA target contaminant list were

suspected to be present in Site WSA-6e (EBASCO, 19881/RIC 88196R12).

2.23.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-6e are depicted in Figure WSA-6e-l. Table WSA-6e-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury from the Phase I and Phase II investigations. The boring

number and depth where thL maximum value was observed are shown. No data were

included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure

below 10 ft is assumed to be negligible (see Volume VI-A). No organic contaminants

were detected at this location. Based on available groundwater data from the first quarter

1987 to the first quarter 1989 sampling period, no evidence of grot~ndwater contamination

beneath this site was found (see Volume VI-A).

2.23.3 Site Exposure Summary

Tables WSA-6e-2 through WSA-6e-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None
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# The results of the soil exposure summary indicate that there are no COCs. Site WSA-6e is
designated as a Pricrity 2 site, based on the most sensitive exposed population PPLV (i.e.,
the industrial worker).
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wSA-6e-2
EXPOSURE EVALUJATIONS FOR REGULATED VISITORS

lkDIRECT INDIRECT QIEJLATIVE DIRECT INDIRECT -CLMJLATIVE WI)

CONTAMINANT PPLV PPtV PPLV El El El Cpu

LEAD 1.5E+04 0.01.00 1.SE*04 6.23E-03 0.01.00 6.31E-03 0. OEO00

$4ERACY 3.3E+03 0.OE.00 3.3E+03 7.01-05 0.01+00 7.01-05 0.01+00
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WSA-6-3

Al EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT iwr :CT CLNJLATIVE DIRECT INDIRECT -QM6.LATIVE YE!
9CONTPMMANT PptV PPLV PPLV El El El OPM

(injkg) (u/jkq) (uo/kg)

LEAD 1.5E+04 O.OE+00 1.5E+04 6.3E-03 O.CE+OO 6.3E-03 0.0E+OO
HERcuRty 3.3E+03 O.0E*00 3.3E+03 7.DE-05 O.OE.OU 7.OE-05 O.0E.OO
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USA-6*-4
EMPOSURE EVALUATIONS FOR RECREATIOMAL VISITORS

DIRECT INDIRECT CUKJLA71VE DIRECT INCIRECT .MJLATIVE VEI

COTAMI4KANT MYL PPLV PPLV El El Ei OPM

LEMD 9ý2E+O3 O.OE+0O 9.ZE+03 1.1E-02 a.OE.OO 1.IE-02 O.OE+00

MERCURY 2.CE+03 O.DE.-0Q 2.OE+03 1.ZE-04 0.0E.00 1.2E-04 0.01.00



VSA-60-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT _CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC
(•4o/kq) (al4/kg) (mg/ko)

LEAD 6.5E+03 0.01E+00 6.5E-03 1.5E-02 O.OE+00 1.5E-02 0.01E+30

NECLRY 1.4E.03 0.0.•00 1.4E+03 1.7E-04 0.0E+00 1.71E-04 0.01.E00

0
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WS-6e-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WCM2ERS.

'SDIRECT INiDIRECT CJ6AAT IVE DIRECT INDIRECI CUIUILATIVE VEI

CONTAMI4IM T PPLY OSVI ESV! PPLV El El El ONI INC

4(nm/kg) (mgikg) (molkg) (Jtke)

LEAD ?.2E+O3 00OE+00 0O1.O0O 2.2E+03 4..SE-02 0.01+00 4.5E-02 0.01.00 0.01.00
14ERCUIRY L6fo+02 0.01.00 0.01.00 4.6e.02 5.01-04 0.01.00 5.01-04 0.01.00 0. 1.00
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2.24 SITE. WSA-7a: SANITARY SEWERS - INTERNAL SEDIMENT (formerly Site
34-2: Sanitary Sewer - Railyard and Administration Areas; EBASC-O, 1988m/RIC
88256R03)

2.24.1 Site-Specific Considerations

Figure WSA-7a-1 and Table WSA-7a-1 depict the target contaminants for Site WSA-7a.

Borings R12, R17, R29, and R30 were included in this exposure assessment, consistent

with the Western SAR. The historical search conducted under the contamination

assessment revealed that the previous investigations detected dibromochloropropane and

Isodrin in water samples (EBASCO, 1988nVRIC 88256R03); however, these chemicals were/
not detected in soil during the Phase I investigation. According to the site history, no

other chemicals from the RMA target contaminant list were suspected to be present in

Site WSA-7a (EBASCO, 1988m/RIC 88256R03).

2.24.2 Spatial Distribution 2f Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected on

Site WSA-7a are depicted in Figure WSA-7a-1. Table WSA-7a-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for theS
ICP metals, arsenic, and mercury and CRLs for organic contaminants from the Phase I and

Phase II investigations. The boring number and depth where the maximum value was

observed are shown. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). No groundwater data table was included for Site WSA-7a since this site is

a sewer line (see Volume VI-A).

2.24.3 Site Exposure Summary

Tables WSA-7a-2 through WSA-7a-6 present Draft PPLVs and EIs for each site

contaminant. Th.e COCs are surrnmarized bflow for each exposed population and with the

critical exposure pathway identified.
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,+,

Contaminants Regulated Casual Recreational Comnecial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Chrcn-ium Direct Direct Direct Direct Direct
Methylene chloiide ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed ,-=ace vapor inhala-ion.

The results of the soil exposure summary indicate that exposure to contamiration from the

direct and indirect pathways both contribute to the exceedance of the cumulative PFLVs.

Site WSA-7a is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

0

2-211
REA)4/RPT0105.REA VI.B 9/11MO 3:54 pm spl



*11
T

Mg-4. C.2L _n

p

5- 9. 5 1Et 2

4rht or Abv13dcao.Lvl
Rocky ~ ~ ~ C M1.ai rtnlClau

AberdeeL Proin 81ont~ryo ~ RcyMiiti re
PrUm b500s~Snvcat~rpr'



90

uJ~

,: C7 NC NO

z' n (4r4ý4-
CI

<' 5N O 7
Uo

~4
(5 ~UŽ~~go

'-'I



ISA-7&- 2
EXPOSILME EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT a.NJLATIVE DIRECT INDIRECT QMRLATIVE VEI

CONTAMIUIANT P9LV P9LV PPLV El El El OPW

CHLOROACETIC ACID 1.7f+04 0.01.00 1.7E+04 3.9E-03 0.01.00 3.9E-03 0.01.00

METWYLENE CNLORIDE 3.3E4-03 2.01.04 2.81.03 3.1E-0'. 5.11-05 3.6e-04 0.01.00O

C"I 6.9E+01 0.DE.00 6.9E.01 1.Zf.00'1 0.01.00 1.2E+00 0.01.00
CC~*4.2E+05 0.01.00 4.ZE405 1.2E-03 0.01+00 1.2E-03 0.01.00

LEDl.5E*04 0.01.00 1.5E+04 1.1E-02 0.01.00 1.1E-02 0.01.00
MERCJRY 3.3E+03 0.0E.00 3.3E403 3.0-04 0.01.00 3.01-04 0.01.00
ZINC 2.QE.06 ~i01.00+ 2.01.06 8.6E-05 0.OE.00 8.6E-05 0.01.00

El is equat to or exceecis 1.GE.01

If tile PPLV value ind~icated is greater than 1.O0E.06 the calculations imply that the contaminan~t
does not pose una~cceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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WSA-7a-3- EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIEECT INDIRECT MJNULATIVE VEI

CONTANIMAMT PPLV PPLV PPLV El El El OPM
(walkv) (wo/kQ) (Me/kg)

CHLOROACETIC ACID 19',E*04 O.OE0.0 1.71E04 3.9E-03 0.01÷00 3.9E-03 O.01.00

METHYLENE CNLOR1DE 3.3E103 2.OE1+0 2.SEE03 3.1E-04 5.11-05 3.6E-04 0. 0E.O0

CXRCltMUM 6.91.01 0.0E+00 6.9E+01 1.2E+00' 0.0E+00 1.21+00* 0.0.E00
cPoma 4.2E+05 O.OE÷00 4.2E+05 1.2f-03 0.E1•00 1.2E-03 0. OE01

LEAD 1.SE04 O.OE+00 1.5E+04 1.1E-CZ 0. 0900 1.1E-02 O.01.00

IERCQlY 3.3E+03 0..E+00 3.3E+03 3.0f-04 0.0E+00 3.0e-04 0.0E.+00

ZINC 2.0E.06 0.01.00 2.01E06 8.61-05 0.01.00 8.6E-05 0.01+00

": El is tel to or exceeds 1.0E-01

If the PPLV vatue irndicated is greeter then 1.00.E06 the caLcutations ioply that the contaminant
does not pote u.aucceptabte chronic e*xposure through the exposure pathway considered, even in its pure form.
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WSA - 7&-4
EXPOSURE EVALUATIOS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CLMULATIVE DIRECT INODRECT_ CUMULATIVE VEI

CONTAMINANT P9LV PP.V PPLV El El El OPM
•.ii~l(ft•/ko) (0mWkq) (soj/ko)

CHLOROACETIC ACID 7.0E+03 0.0E.00 7.0E+03 9.2E-03 0.0E+00 9.2E-03 0.OE+00

WETHYLEME CXLORI0E 4.5E+02 3.01+03 3.9E+02 2.2E-03 3.3E-04 2.5E-03 0.0E+00

k CIHRONILM 8.8E+OO 0.0E+00 8.8E10 9.ZE+Ot 0.0E+00 9.2E+.00 0.0E+00

COPPE R 2.5E+05 O.01+00 2.5E+05 2.01E-03 O.0E+0 2.0•-03 0.0E+00

LEAO 9.2E.03 O.OE100 9.2E,03 1 .E-02 O.D0100 1.BE-02 O0.DE00

PRCIJORY 2.01.03 0.0E+.0 2.0E03 5.0E-04 0.OE.00 5.0E-04 0.0E+00

ZInC 1.11E06 O.OEi00 1.1E+06 1.61-04 O.OE000 1.61E-04 O.OE100

: El is equal to or exceeds 1.CE-01

If the PPLV value indicated is greater than 1.0O1+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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WSA- 7a-5
EXPOSURE EVALUATIONdS FOR C044ERCIAL WORKERS

DIRECT INDIRECT COMULATIVE DIRECT INDIRECT CUMULATIVE yE I
CONTAMNI~ANT PPLV PPLV PPLV El El El ENC

CLRCEIACD9.2E+03 O.OE.OO 9.2E+03 7.1E-03 0O.E+OO 7.1E-03 0. OE.OO
NETNYLEME CNLORIOE 4.lE+03 4.OE.OO 4.Of.OO 2.4E-04. 2.5E-O1* Z.5E-01* O.OE+OO

CNROt4IILB" 5.SE+O1 O.OE+OO 5.5E+01 1.5E+OO" O.OE+OO 1.5E+00* 0.01.00

COMA3 1.81.05 0.OE"0O 1.88+05 2.8E-03 C.08.00 2.8E-03 0.OE+00

LEAD 6.58.03 0.0E+00 6.5E403 2.6E-02 0.08+00 2.6E-02 0.01E+00

MERCURY 1.4E+03 0.08.00 1.AE+03 7.08-04 0.08+00 7.08-04 0.01.00

ZIC7.SE*05 0.0E.00 7.88.05 2.2E-04 0.08.00 2.28-04 0.08.00

El is eqjal to or exceeds 1.0E-01



WSA- 7a-6
EXPOSURE EVALUATION$ FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CLIMILATIVE DIRECT INDIRECT CLi4ULATIVE VEI

CONTAMIINANT PPLV OSVI ESVI PPLV El El El CPM EUC

(mg/kg) (mg/kg) (ffa/kg) (mg/kg)

NCHLOMMCET1C ACID 1.7E+03 D.OE.OO 0O.E+OO 1.7E+03 M.E-O2 O.OE+0O 3.8E-02 O.OE*00 D.OE+OC
XETHYLENE CHLORIDE 2.5E+02 2.6E+03 4.OE*OO 3.9E.CO 4.OE-03 2.5E-01* 2.6E-01* O.OE+OO O.0E+00

CI1RCMIIM 1.1E.OO 0O.E+OO O.OE+OO 1.1E.QO 7.IE+01* O.OE+0O 7.1E*01* O.DE+00O .OE+O(
COPR5.7E+04 D.DE+OO O.OE+0O 5.7E.04 M.E-03 O.OE+0O 38.E-03 O.OE+OO O.0E+OO

LEAD 2.2E+03 G.OE+OO O.OE.OO 2.2E+03 7.8E-02 O.DE.OD 7.BE-02 O.DE.OO D.CE+OO
*ER CUR Y 4.6E+02 D.0E.QO 0O.E.DO 4.6jE+02 2.1E-03 D.OE+OD 2.1E-03 O.OE+OO D.OE+OO
ZINC 1.4E+05 .O.DE.40 D.~OQ+0 1.4E+05 1.ZE-03 O.OE+OD ¶.ZE-03 O.OE+OO 0.UE+OO

: El is equal to or ex~ceeds 1.0E-01
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2.25 SITE WSA-7b: SANITARY SEWERS - OVERFLOW AREA (formerly Site 34-2:
Sanitary Sewer - Railyard and Administration Areas; EBASCO, 1988m/RIC
88256R03)

2.25.1 Site-Specific Considerations

Figure WSA-7b-1 and Tables WSA-7b-1 and WSA-7b-2 depict the target contaminants for

Site WSA-7b. Boring LS0001/B393 was included in this exposure assessment, consistent

with the Western SAR. The historical search conducted under the contaminant assessment

revealed that the previous investigations detected dibromochloropropane and Isodrin in

water samples (EBASCO, 1988m/R.IC 88256R03); however, these chemicals were not

detected in soil during the Phase I and Phase II investigations. According to site history,

no other chemicals from the RMA target contaminant list were suspected to be present in

Site WSA-7b (EBASCO, 1988m/RIC 88256R03).

2.25.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site WSA-7b are depicted in Figure WSA-7b-1. Table WSA-7b-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

0 ICP metals, arsenic, and mercury from the Phase I and Phase II investigations. The boring

number and depth where the maximum value was observed are shown. No data were

included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure

below 10 ft is assumed to be negligible (see Volume VI-A). No organic contaminants

were detected at this location. Table WSA-7b-2 summarizes the maximum concentrations

detected in groundwater together with the well number, location, sampling interval, and

depth to groundwater.

2.25.3 Site Exposure Summary

Tables WSA-7b-3 through WSA-7b-7 present Draft PPLVs, Els, and VEIs for each site

contaminant. Since the depth to groundwater below Site WSA-7b is greater than 10 ft the

enclosed, space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.
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Contaminants Regulated Casual Recreational Comrercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site WSA-7b

is designated as a Priority 2 site, based on the most sensitive exposed population PPLV

(i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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TABLE WSA-7b-2

GROUNDWATER CCNTAMINANT CONCENTRATIONS (UG/L)
FOR SITE WSA-7b

AVERAGE SrTE DEPTH TO GROUNDWATER: 46 Feet

CONCENTRATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

BENZOTHIAZOLE 7.1 34515 01/7/88

0

EACH VALUE PRESENTED IS THE MAXI.MJM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RMA Database, July 19, 1990
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WSA - b- 3
EXPOSURE EVALUATIONS FOR tErAJLATED VISITOPS

DIRECT INDIRECT CIJIJAAIVE DIRECT INDIRECT CMIMLATIVE VE!

CONTANIkaMT PPLV PPt.V PPLV El El El M

( g) (Jekg) (mj/kg)

WINZOINIAZOLE 3.9E+"~ O.OE+OO 3. 9E+" O..OE+0 O.OE+OO O.4E+00 1.1E-09

14RCURY 3.3E+03 O.OE&OO 3.3E+03 1.3E-04 O.OE+00 1.3E-04 O.OE.OO
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WISA - 7b- 4
EXPOSURE EVALUATIONS FOR CASUJAL VISITORS

DIRECT IMOIRECT CUMULATIVE DIRECT INDIRECT _CUMULATIVE YEI

COUTAD4IMAT PPLV PPLv PPLV El Ei El Opm

BENZ07MIAZOLE 3.9E-04 O.OE+OO 3.9f+04 O.OE+0O O.OE.OO O.OE+OO IAEf-09

MERCURY 3.3E+O3 O.OE.OO 3.3E.03 1.3E-04 O.OE+OO 1.3E-04 O.OE+OO
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VSA-Th-5
EXPOSURE EVALUATIOWS FOR RECREATIONAL VISITORS

DIRECT INDIRECT C~l"JATIVE DIRECT INDIRECT -.O.IIATIVE VEI

CONTAMNIANT PpLV PPLV P9LV El El El ___l

SEZOTNIAZOLE1.7+K 0 L'O 1.f0 .l+ 00+0 OO+ 72E0

MERCURY 2.01)E03 O.OE-00 2.014+03 2.1E-04 0.01.00 2.11E-04 0.01.00



j US"-7b-6

EXPOSLIOE EVALUATIEIMS FOR COOIERCIAL 61RERS

DIRECT IN,-. CT CLUMULATIVE DICrECT I WIRECT CUMULATIVE VEI

CON TAPI MANT PPLV Pi-, PPtV El El El EbIC

Cin/ko) Cmo/ko) (Mlkg)

SEVZOTWIAZOLE 2.2f+04 O.01E+00 2..E.O 0.01.0 O.OE100 0.01.00 3.4E-06

MIERCURY 1.4f+0O3 0.01.00 1.4E*03 3.OE-Od. 0.01.00 3.DEi04 0.01.00
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hiSA* 7b- 7
EXPOSU.RE EVAL.UAT1IOS FOR INDUSTRIAL WORERS

O.IRECT INDIRECT OJ4JLA T IVE DIRECT INDIRECT CUMhULATIVE VEI

V CNTAMqIUMT PPLV 0SVI ESVI PPtLv El El El OPm ENC
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

8ENZ0ThIAZOLE 4.0f+03 0.0E+00 o.oE+0O /..0f+03 O.DE.00 0.0E*00 0.01E+00 8.4E-09 8.4E-4

P#ERCURV 4.E0 0.0E+00 0.01.00 4.bM.02 9.1E-04 0.0E+00 9. 1E -0w; 0.01.00 0.01.4

It.



-p 2.26 SITE WSA-8a: SECTION 33 - COPPER DETECTION (formerly Section 33 -

Nonsource Area; EBASCO, 1988r/RIC 88126R02)

2.26.1 Site-Srecific Considerations

Figure WSA-8a- 1 and Table WSA-8a- 1 depict the target contaminants for Site WSA-8a.

Borings 2 and 27 through 29 were included in this exposure assessment, consistent with the

Western SAR. According to site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site WSA-8a (EBASCO, 1988r/RIC 88126R02).

2.26.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site
WSA-Sa are depicted in Figure WSA-Sa-1. Table WSA-8a-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase 11 investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumel to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first

quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.26.3 Site Exposure Summary

Tables W'SA-8a-2 through WSA-Sa-6 present Draft PPLVs and Els for each site

contanrunant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreatioral Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None
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The results of the soil exposure summary indicate that there are no COCs. Site WSA-8a is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,
the industral worker).

no
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WSA-8aZ-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT IMr , 7CT CUM1ULATIVE DIRECT INDIRECT a.MJLATIVE VEI

CONTAMINANT PPLV pf. -V PPLV El El - El OP

(mJka) (wg kg) (mg/kg)

COPER 4.2E+O5 O.OE+.OO 4.21E05 1.7E-O4 O.OE+OO 1.7E-04 O.OE.OO
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WSA-8--3
EXPOStZE EVALUATIONS FLA CASUAL VISITORSN

D DIRECT INDIRECT CUJULATIVE DIRECT INOIRECT _CLWJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OWI
(Ng/kg) (meJkg) (lJkg)

COPPER 4.2E+05 O.OE+00 4.2E'05 1.7E-04 O.OE+O0 1.7E-04 O.OE+O0
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WSA- 8a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT IWOIRECT CUMUJLATIVE DIRECT IMOIRECT _CUMULATIVE VEI

CONTANiM IAT PPLV PPLV PPLV El El El Opm
(no/kg) (mg/kg) (sv/kg)

COPPER 2.5E.O5 O.OE÷O0 2.5E.O5 2.SE-04 O.OE.O0 2.8E-04 O.OE+O0
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-SA-8a-5

EXPOSURE EVALUATIONS FOR CONERCWAL WORKERS

DIRECT INDIRECT CUIULATIVE DIRECT INiOIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(rq/kg) (so/kg) (mg/kg)

COPPER 1.3E+05 O.OE+O0 ,8aE+05 4.DE-04 O.OE'O0 4.OE-04 O.01E.O0
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W&A-84-6

EXPOSURE EVALUATIONS FOR INDUJSTRIAL IWORKERS

DIRECT IWOIRECT OJ4JLATIVE DIRECT IUDIRECT CIJIJATIVE VEI

CCAITAMIXNA1T PPLV OSVI ESVI PPLV El El El OPW ENC

(mg/kg) (mg/kg) (mg/kg) (Mg/kg)

COPPER 5.7E+04 D.OE+OO O.OE.CO 5.7E+"~ 1.2E-03 O.OE+OO 1.2E-03 O.OE+OO .0-015OO
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2.27 SITE WSA-8b: SECTI1ON 33 - ZINC DETECTION (formerly Section 33

Nonsource Area, EBASCO, 1988rR.IC 88126R02)

2.27.1 Site-Specific Considerations

Figure WSA-8b-1 and Table WSA-8b-1 depict the target contaminants for Site WSA-8b.

Borings 6 and 30 through 32 were included in this exposure assessment, consistent with the

Western SAR. According to site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site WSA-8b (EBASCO, 1988r/RIC 88126R02).

2.27.2 Spatial Distribution of Measured Contaminant Concentrations

The locatiors and concentrations of the target contaminants that were detected in

Site WSA-8b are depicted in Figure WSA-8b-1. Table WSA-8b-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the

ICP metals, arsenic, and mercury from the Phase I and Phase II investigations. The boring

number and depth where the maximum value was observed are snown. No data were

included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil exposure

below 10 ft is assumed to be negligible (see Volume VI-A). No organic contaminants

were detected at this location. Based on available groundwater data from the first quarter

1987 to the first quarter 1989 sampling period, no evidence of groundwater contamrination

beneath this site was found (see Volume VI-A).

2.27.3 Site Exposure Summiry

Tables WSA-8b-2 through WSA-8b-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarizeI below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None
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9 The results of zhe soil exposure summary indicate that there are io COCs. Site WSA-8b
is designated as a Priority 2 site, based u., the most sensitive exposed population PPLV

(i.e., the industial worker).
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USA- Bb-Z
EXPSAE EVALUATIOS OR REGULATED VISI TO2S

4 vDIRECT INOIRECT CJLhJLATIVE DIRECT IDIRECT OJIMLATIVE VC!

CONTA1 ilMAN T PPLV PPLV PPLV E I E I E l OPW

LEAD 1. 5E+4 O. OE*O0 1.5E+04 2.7E-OS O.OE.0 0 2.7fE-03 O.OE4O0

ZINC 2. OE+06 O.OE+O0 2. OE+06 1. BE- 04 O.OE*•O 1 .8E- 04 0. OE0O0

If the PPLV vetweIndirwcatto is greater than 1.00f-06 the catcutatiouf impiy that the contaminent
does not pos* unacceptaole chronic ex•osure throutO the exposure pathwaey considered, even in its pure for*.

SI

!114p



WSA-Sb-3
EXPOSJRE EVALUAT•ONS FOR CASUAL VISITORS

DIRECT INDIRECT CUIJLATIVE DIRECT INOIREtT CUMJLA71VE VEI
cONTAMI M"AT PPLV P9LV PPLV El El El OPI

LEAD I SE+"4 O.OE.OO 1.5E.O04 2.7E-03 O.OE.CO 2.7f-03 O.DE+0O

ZINC 2 OE-06 0.OE+OO 2..+06 I.BE-04 0.Ef+00 1.8E-04 O.O•EO0

If the P9LV vetue irnacatea is greater than !.OOE-06 the catcutations imply that the contain•nit

do es not pose uracceptawe chironic exposwrv throuo !he exposure pathvay considered, even in its pure form.

2-4



P ~WSA--..5
EXPOSURE EVALUATIOcNS FOR COMMERCIAL WORKERS

A DIRECT IM'. "CT CUMULATIVE DIRECT INDIRECT CUMUULATIVE VEI

CONTAMINANT PPLY P;~ .w ppLv El El El ENC

LEAD 6.5E#03 O.0E+00 6.5E+03 6.3E-03 0.01.00 6.3E-03 0.01+00

ZINC 7.3E+05 O.OE+00 7.1E.05 4.5E-04 O.OE400 4.5E-04 0.0E100

1 0
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wsA-8b-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL "KERS

'ADIRECT I NO 1RECT aDEJLATIVE DIRECT INDIRECT CLOiuLATIVE WEI

CNAIATPPLV osvi ESVI PPLV El El El OPM ENiC

LED2.2E*03 0. A+00 O.OE.OO 2.2E*03 1.9f-O 0.01.00 .10 ~ EO .EO

ZINC.4f05 O.O1.00 O.CE+0o 1.d4i-05 2.5E-0 0.01.00 2.SE-03 0O& 1~O
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2.28 SITE WSA-8c: SECTION 4 - I,1,2,2-TETRACHLOROETHANE DETECTION (formerly
Section 4 - Nonsource .krea EBASCO. 1988o/RIC 88196R01 and EBASCO, 1988p/RIC
88196R01A)

2.28. 1 Site-Specific Considerations

Figure WSA-Sc-l and Table WSA-Sc-I depict the target contaminants for Site WSA-8c. Borings

22 and 44 through 46 were included in this exposure assessment consistent with the Western

SAR. According to me site history, no chemicals from the RMA target contaminant list were

suspected to be present in Site WSA-8c (EBASCO, 1988o/RIC 88196R01).

2.28.2 Spatial Dis�ibution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site WSA-Sc

are shown in Figure WSA-8c-1. J,1,2,2-Tetrachloroethane, occurring in Boring 46 (0-1 fi) was

not included in the figure since it was not considered a target contaminant during the Phase I and

Phase II investigations. Although not shown in the figure. this nontarget compound was included

in the Western SAR and in this exposure assessment because it passed through the screening

process perforined in the RMA Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table WSA-Sc-l summarizes the maximum concentrations of contaminants measured in soil above

0 indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic contaminants from

the Phase I and IThase II investigations. The boring number and depth where the maximum value

was obNerved ax: shown. Table WSA-8-c-l shows that no target contaminants were found above

the indicator level. No data were included for ICP metals, arsenic, and mercury in Horizon 2

because direct soil exposure below 10 ft �s assumed to be negligible (see Volume VI-A). Based

on avalable groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see Volume 'Il-A).

2.28.3 Sit: Exposure Summary

The results of the soil exposure summary indicate that there are no COCs. Site WSA-8c is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e., the

industrial worker).

Contaminants Rcgulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Nonc - - *- *- *- --
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WSA-8c-2

EXPCSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMJULATIVE DIRECT INDIRECT CM.JLATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El - El OPW

(mg/kg) (mgkg) (ml/kg)

1,1,2,2-TETRACNLOROETHANE 1.3E+02 4.1IE404 1.3E+02 3.9E-03 1.2f-05 4.0E-03 O.OE+O0

/
/
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WSA- 8c- 3

EXPOSUJRE EVALUATIONS FOR CASUAL VISITORS

DIRECT INC - CT CtNJLATIVE DIRECT IkDIRECT CIHULATIVE E

CONTAMINANT PPLV PPLV PPLV El El El OPW

(mglkg) (mu/kg) (n's/kg)

1,1,2,2-TETIRACxLcORETHANE 1.3E-02 4.lE*04 1.3E+02 3.9E-03 1.2E-05 4.OE-03 O.OE+0O



,SA- Sc-4

EXPOSURE EVALUATIOCS FOR RECREATI1UAL VISITORS

DIRECT IWDIRECT CULMLATIVE DIRECT INDIRECT C'"UULATIVE VEI

CONdTAMJINANT PPLV PPLV PPLV El El El Opw
(so/kg) (2v/kQ) (ng/kg)

1,1,2,2-TETRACHLOROETHANE 1.8E+01 6.4E+03 1.8E+01 2.8E-02 7.8E-05 2.8E-02 O.OE+O0

S

S= • • •- = - =, , - p • • =J• , •I ,*• z IZ- IP •r'-2-262f



WSA- 8C-5
EXPOSRE EVALUATIONS FOR COMIERCIAL WORK~ERS

DIRECT INDIRECT OJS.JLATIVE DIRECT INDIORECT CUMUJLATIVE YEI

COWdT*PMIAMT P9LY PPLv PPLY El El El ENC

(ft/ko) (J~ke) (ft/ tg)

2.I?2- TETtAMCm*~M THS 1.61*Q 3.EO .. 1 3I-3 15-Z 150 .OE+OO



WSA-8c-6

EXPOSURE EVALUATIONS FOR INOUSTRIAL WORKERS9
DIRECT IMOIRECT CJM.JLATIVE DIRECT iMOIRECT CUMJLATIVE VE!

CONTAMI NANT PPLV OSVi ESVI PPLV El El El oPN EIiC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

1,1,Z,2-TETRACHLOROCETRNE 9.9E+O0 5.5E+03 3.4E.01 7.6E+00 5.1E-02 1 ,5EE-C2 6.6E-02 O.OE+O0 O.OE+O0

t//4
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2.29 SITE WSA-8d: SECTION 3 - PHOSPHORIC ACID, TRIBUTYL ESTER
DETECTION (formerly Section 3 - Nonsource Area; EBASCO, 1988n/RIC
88076R01) 1

2.29.1 Site-Specific Considerations

Figure WSA-8d-1 and Table WSA-8d-1 depict the target contaminants for Site WSA-8d.

Boring 22 was included in this exposure assessment, consistent with the Western SAR.

The historical search conducted under the contaminant assessment revealed that Aldrin,

PPDDT, and old mustard containers may have been stored in Section 3 (EBASCO,

1988n/RIC 88076R01); however, none of these chemicals were detected in soil during the

Phase I and Phase II investigations. According to site history, no other chemicals from the

RMA target contaminant list were suspected to be present in Site WSA-Sd (EBASCO,

1988rdRIC 88076R01).

2.29.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-8d are depicted on Figure WSA-8d-1. Phosphoric acid, tributyl ester, occurring in

Boring 22 (0-5 ft) was not included in the figure since it was not considered a target

contaminant during the Phase I and Phase II investigations. .'.lthough not shown in this

figure, this nontarget compound was included in the Western SAR and in this exposure

assessment because it passed through the screening performed in the RMA Chemical index

(EBASCO, 1988c/RIC 88357R01).

Table WSA-8d-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where thie maximum value was observed are shown. Table WSA-8d-1 shows that no target

contaminants were foundabove the indicator level. No data were included for ICP metals,

arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to

be negligible (see Volume VI A). Based on available groundwater data from the first

quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2-255
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2.29.3 Site Exposure Summary

Only nontarget soil contaminants are shown in Table WSA-8d-1. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identified for this site. Site WSA-8d is designated as a

Priority 2 site.
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2.30 SITE WSA-8e: SECTION 3 - PHOSPHORIC ACID, TRIBUTYL ESTER
DETECTION (formerly Section 3 - Nonsource Area; EBASCO, 1988n/RIC
88076R01)

2.30.1 Site-Specific Considerations

Figure WSA-8e-l and Table WSA-8e-1 depict the target contaminants for Site WSA-8e.

Boring 30 was included in this exposure assessment, consistent with the Western SAR.

The historical search conducted under the contamination assessment revealed that Aldrin,

PPDDT, and old mustard containers may have been stored in Site WSA-8e (EBASCO,

1988n/RIC 88076R01), but none of these chemicals were detected during the soil

investigation. According to the site history, no other chemicals from the RIMA target

contaminant lists were suspected to be present in Site WSA-Se (EBASCO, 1988n/RIC

88076R01).

2.30.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-8e are shown in Figure WSA-8e-1. Phosphoric acid, tributyl ester, occurring in

Boring 30 (0-5 ft) was not included in the figure since it was not considered a target

contaminant during the Phase I and Phase II investigations. Although not shown in the

figure, this nontarget compound was included in the Western SAR and in this exposure

assessment because it passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988c/RIC 88357R01).

Table WSA-8e-l summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Table WSA-8e-l shows that no target

contaminants were found above the indicator level. No data were included for ICP metals,

arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to

be negligible (see volume VI-A). Based on available groundwater data from the fust

quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).
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2.30.3 Site Exposure Summary

Only nontarget soil contaminants are sh, 'ii in Table WSA-8e-1. Since nontarget
contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs were identi ' for this site. Site WSA-8e is designated as a

Priority 2 site.
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"2.31 SITE WSA-8f: SECTION 9 - METHYL NAPHTHALENE DETECTION (formerly
Section 9 - Nonsource Area; EBASCO, 1987/RIC 87336RI0 and EBASCO,
1988q/RIC 87336R10A)

2.31.1 Site-Specific Considerations

Figure WSA-8f-1 and Table WSA-8f-1 depict the target contaminants for Site WSA-8f.

Boring 25 was included in this exposure assessment, consistent with the Western SAR.

According to site history, no chemicals from the RMA target contaminant list were

suspected to be present in Site WSA-8f (EBASCO, 1987/RIC 87336R10).

2.31.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

WSA-8f are depicted in Figure WSA-Sf-l. Methyl naphthalene, occurring in Boring 25

(0-5 ft) was not included in the figure since it was not considered a target contaminant

during the Phase I and Phase 1I investigations. Although not shown in the figure, this

nontarget compound was included in the Western SAR and in this exposure assessment

because it passed through the screening pro,.ess performed in the RMA Chemical Index

(EBASCO, 1988c,/RIC 88357R01).

Table WSA-Xf-l summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. Table WSA-8f-l shows that no target

contaminants were found above indicator level. No data were included for ICP metals,

arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is assumed to

be negligible (see volume VI-A). Based on available groundwater data from the first

quarter 1987 to the First quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.31.3 Site Exposure Summary

Only nontarget soil contaminants are shown in Table WSA-8f-l. Since nontarget

contaminants (excluding 1,1,2,2-tetrachloroethane) were not assessed using the PPLV

methodology, no COCs Aere identified for this site. Site WSA-Xf is designated as a

Priority 2 site.
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3.0 STUDY AREA EXPOSURE SU4MMARY

The exposure assessment results for the \, SA at RMA are summarized in Table 3-1. Of

the 31 sites evaluated, 14 sites were designated as Priority I sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"* Section 3 - Isolated Spill Area (WSA-lb)

"* Railyard - Zinc Detection Area (WSA-ld)

"* Railyard - Nemagon Spill Area (WSA-le)

"* Railyard - Aldrin and Dieldrin Detection (WSA-lf)

"• Railyard - Mercury Detection (WSA-lg)

"* West Landfill - Buring Pit (WSA-2)

"* East Landfill - Toluene, Trichloropropene, and Cadmium Detection (WSA-3a)

" East Landfill - Main Surface Disposal Area (WSA-3c)

"* Open Storage and Salvage Yard Support Areas (WSA-4b)

"* North Landfill - Trench (WSA-5a)

"* North Landfill - Trenches (WSA-5d)

"* Motor Pool Area - Main Ditch (WSA-6a)

"• Motor Pool - Drainage Ditch (WSA-6d)

"- Sanitary Sewers - Internal Sediment (WSA-7a)

Seventeen sites were designatrd as Priority 2 sites based on the most sensitive exposed

population PPLV (i.e., the industrial worker). These include:

"* Section 3 - Pyrene/Fluoranthene Detectior Area (WSA-la)

"• Section 3 - Wood Preservative Derivative Area (WSA-lc)

"• East Landfill - Disposal Pit (WSA-3b)

"* East Landfill - Methylisobutyl Ketone Detection (WSA-3d)

"* Open Storage Yard - Methyl Cyclohexane Detection (WSA-4a)

"* North Landfill Burn Pit (WSA-5b)

"* North Landfill - Trench (WSA-5c)

"• Motor Pool - Fuel Tank Storage Area (WSA-6b)

"* Motor Pool Area - Roundhouse and Old Septic Tank System (WSA-6c)

"* Motor Pool Area - Culvert Outfall (WSA-6e)

3-I
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• Sanitary Sewers - Overflow Area (WSA-7b)

. Section 33 - Copper Detection (WSA-8a)

. Section 33 - Zinc Detection (WSA-8b)

. Section 4 - 1,1,2,2-Tetrachloroethane Detection (WSA-8c)

. Section 3 - Phosphoric Acid, Tributyl Ester Detection (WSA-Sd)

# Section 3 - Phosphoric Acid, Tributyl Ester Detection (WSA-8e)

0 Section 9 - Methyl Naphthalene Detection (WSA-8f)

The COCs in soils (i.e., those displaying an EI greater than 0.1) for the WSA, based on

the most sensitive exposed population PPLV (i.e., the industrial worker), are:

"* Aldrin

"• Benzene

"* Carbon tetrachloride

"• Dibromochloropropane

"• Dicyclopentadiene

"* Dieldrin

"• Hexachiorocyclopentadiene

"• Isodrin

• Methylene chloride

1.1,2,2-Tetrachioroethane

. Tetrachloroethylene

. Trichloroethylene

o Arsenic

. Cadmium

• Chromium

• Copper

• Lead

The COS in groundwater (i.e., that with a VEI greater than 1) for WSA is:

• 1.1-Dichloroethylene

3-2
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TABLE 3-1
NUMBER OF EXCEEDANCES FOR CONTAMINANTS OF CONCERN

IN THE WESTERN STUDY AREA

Contaminant of Concern Number of Exceedances

Aldrin 3

Benzene I

Carbon tetrachloride 1

Dibromochloropropane 1

Dicyclopentadiene 1

Dieldrin 3

Hexachlorocyclopentadiene I

Isodrin 1

Methylene chloride 6

1, 1,2,2-Tetrachloroethane I

Tetrachloroethylene 6

Trichloroethylene 4

Arsenic 4

Cadmium 6

Chromium 5

Copper I

Lead 3
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NONTARGET SCREENING
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NONTARGET SCREENING

A number of nontarget contaminants were originally identified through a screen (i.e.,

toxicity, concentration, frequency of cccurrence) of the nontarget fraction of the Phases I

and II RI data as part of the RMA Chemical Index (EBASCO, 1988c/RIC88357R01).

These contaminants were carried through to the exposure assessment where an additional

screening was performed to determine whether PPLVs should be developed for each of the

site-specific nontarget contaminants. Development of PPLVs for these contaminants was

based on four screening criteria, namely, frequency of occurrence, similarity of the

nontarget concentration to that of target contaminants, suspicion that the detection was a

laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of Western Study Area, their

screening parameters. and the decision to further consider or reject them, are presented in

Table A- 1.
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