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I• EXECUTIVE SUMMARY

The Eastern Study Area (ESA) Exposure Assessment presents detailed exposure analyses

for the 26 potentially contaminated areas defined by the Eastern 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

SARs and groundwater contaminants from DP Associates Groundwater Database. The3 maximum concentrations for each contaminant detected were extracted from these data and

reported. Draft preliminary pollutant limit values (PPLVs) were computed for each of3 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)5 and indirect (open and enclosed space vapor inhalation) exposure pathways. Cumulative

PPLVs were computed for the five exposed populations (regulated visitors, casual visitors,3 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 1 which consists of sites where available soil contaminant concentration data3 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 the3 Endangerment Assessment process as health based criteria are refined and additional data

become available.

No groundwater plume has been identified in the ESA. Therefore, only the direct soil5 exposure evaluations were calculated. The exposure evaluations were performed for the

most sensitive exposed population (i.e., the industrial worker).
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3w Of the 26 sites evaluated in the ESA, 14 were designated Priority 1 sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These include:3* Section 19 - Surface Burn (ESA-a)

- Section 20 - Surface Burn (ESA-lb)

* Section 29 - Surface Burn (ESA-ic)

• Section 30 - Surface Burn (ESA-bd)

3 * Burn Pits (ESA-2a)

• Sanitary Landfill (ESA-2b)

* Open Trenches (ESA-2c)

* Old Toxic Storage Yard (ESA-3b)

3 * New Toxic Storage Yard (ESA-3c)

* Toxic Yard Plots (ESA-3d)

3 * Demilitarization Area (ESA-5)

* Section 6 - Chromium, Copper, Lead, and Zinc Detections (ESA-6a)

1 Section 30 - Fluoroacetic Acid Detection (ESA-6b)
0 Section 30 - Arsenic Detection (ESA-6c).

Of the 26 sites evaluated in the ESA, 12 were designated Priority 2 sites based on the3 most sensitive exposed population PPLV (i.e., the industrial worker). These include:

* Storage Yard (ESA-3a)

3 * Concrete VX Demilitarization Pad (ESA-3e)

* Rail Spur and Loading Dock (ESA-3f)

* Open Drum Storage Area (ESA-3g)

* Open Storage Area Ditch (ESA-3h)

I Toxic Storage Plots Ditch (ESA-3i)

* Toxic Storage Yard Fence (ESA-3j)

. Trash Pit (ESA-3k)

Impact Area (ESA-4a)

i Demolition Area (ESA-4b)

* Trench and Mound (ESA-4c)

* Section 20 - Hexachlorobenzene Detection (ESA-6d).

xvii3 REA8/TOC0068.REA VI-F 9/11/90 11:25 am rml
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The contaminants of concern (COCs) in soils (i.e., those displaying cumulative exposure

indices (Els) greater than 0.1) for the ESA, based on the most sensitive exposed population

PPLV (i.e., the industrial worker), are:

I * Benzene

* DieldrinI Fluoroacetic acid
• Methylene chloride

I * Trichloroethylene

" Arsenic

I • Cadmium

"• Chromium

3 * Lead

"* Zinc.I
No groundwater plume has been identified in the ESA, therefore, no COSs were identified

3 for this study area.

I
I
I
I
3
I
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1 1.0 INTRODUCTION

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

Exposure Assessment are documented in eight report volumes. These include Volume I,

Surface Use and Exposed Population Evaluations; Volumes II 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; and3 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 maximum5 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.3 Subvolume F (this document) constitutes the Study Area Exposure Assessment for the

Eastern Study Area (ESA). The remaining subvolumes are: VI-A, Introduction; VI-B,3 Western Study Area; VI-C, Southern Study Area; VI-D, North Central Study Area; VI-E,

Central Study Area; VI-G, South Plants Study Area; and VI-H, North Plants Study Area.3 A description of the contents, approach, specific procedures, and format in preparing the

Study Area Exposure Assessment documents is presented in Volume VI-A.I
The exposure assessment for the ESA was performed on a site-by-site basis. The site3designations are consistent with those used in the remedial investigation (RI) Study Area

Report (SAR) for the ESA (EBASCO, 1989a). The analytical data used for each site were3 based on the original Rocky Mountain Arsenal Contamination Control Program

Management Team (RMACCPMT)/Phase I and II RI site Contamination Assessment5 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

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

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

SExposure 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

3 perspective of the significance of the measured contamination.
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The sites included in the ESA Exposure *.ssessment are as follows:
I * ESA-la: Section 19 - Surface Bum

0 ESA-lb: Section 20 - Surface Bum

* ESA-ic: Section 29 - Surface Bum

* ESA- ld: Section 30 - Surface Bum

* ESA-2a: Burn Pits

- ESA-2b: Sanitary Landfill

* ESA-2c: Open Trenches

* ESA-3a: Storage Yard

5 * ESA-3b: Old Toxic Storage Yard

• ESA-3c: New Toxic Storage Yard3 * ESA-3d: Toxic Yard Plots

• ESA-3e: Concrete VX Demilitarization Pad

3 • ESA-3f: Rail Spur and Loading Dock

0 ESA-3g: Open Drum Storage Area

S* ESA-3h: Open Storage Area Ditch

0 ESA-3i: Toxic Storage Plots Ditch

3 ESA-3j: Toxic Storage Yard Fence

* ESA-3k: Trash Pit

• ESA-4a: Impact Area

* ESA-4b: Demolition Area

3 ESA-4c Trench and Mound

0 ESA-5: Demilitarization Area

• ESA-6a: Section 6 - Chromium, Copper, Lead and Zinc Detections

* ESA-6b: Section 30 - Fluoroacetic Acid Detection

* ESA-6c: Section 30 - Arsenic Detection

0 ESA-6d: Section 20 - Hexachlorobenzene Detection

I The locations of each of the sites listed above in the ESA were depicted in the Eastern

SSAR (EBASCO, 1989a). The site-by-site exposure assessments for each of the 26 areas

1-2
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I investigated are presented in Sections 2.1 through 2.26. A study area exposure summaryrn for the ESA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.26, list the maximum

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

Horizon 1 and Horizon 2. Horizon 1 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 1. 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:U
Contaminant Indicator Level

3 Arsenic CRL" - 10 ug/g2'
Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-0.10 ug/g3 Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two
screening processes to determine whether or not they should be evaluated in detail in the

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

Chemical Index (EBASCO, 1988a/RIC 88357R01), and was based on the toxicity,

5 concentration, and frequency of occurrence of the nontarget compounds. Contaminants

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

3 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

I 1/ certified reporting limit

2/ micrograms pe gram

1-3
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I

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

target contaminants, and co-occurrence of nontarget compounds with target compounds inI 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 which are regulated visitors, casual visitors, recreational visitors,

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

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

vapor inhalation) exposure pathways, according to the methodology detailed in Volume IV

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

Evaluation Tables. Figure ESA-1-0 explains various aspects of the data presented in the

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

Volume VI-A.I
The cumulative Draft PPLVs in these tables for ICP metals, arsenic, and mercury do not

3 include the single pathway preliminary pollutant limit values (SPPPLVs) computed for

vapor inhalation exposure pathways since the potential for inhalation of vaporized ICP

3 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

3 chloroacetic acid, 1,2-dichloroethylene, dimethylmethyl phosphonate, Dithiane, fluoroacetic

acid, isopropylmethyl phosphate, isopropylmethyl phosphonic acid, n-nitrosodimethylamine,

3n 1,4-Oxathiane, Sarin, and thiodiglycol. These chemicals are highly soluble (log Kow less

than one) and, therefore, are assumed to have low potential for vaporization.

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

1-43 REAS/RPTOO70.REA VI-F 9/6/90 3:17 pm kIn
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I

I 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.M, 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

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

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

3 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.

I
I
I
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I 2.0 SITE-BY-SITE EXPOSURE ASSESSMENT

2.1 SITE ESA-la: SECTION 19 - SURFACE BURN (formerly Site 19-1: Burn Site
Incendiaries; ESE, 1988a/RIC 88063R02; Site 19-1: Burn Site ESE, 1988b/RIC
88063R02A)

U 2.1.1 Site-Specific Considerations

Figure ESA-la-1 and Table ESA-la-1 depict the target contaminants for Site ESA-1.rn Borings 5282 through 5288, 5532, and 5533 were included in the exposure assessment

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

i RMA target contaminant list were suspected to be present in Site ESA-la (ESE, 1988a/RIC

88063R02).

5 2.1.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-la are shown in Figure ESA-la-1. o,p-Xylene, occurring in Boring 5285 (0-1 ft),

was not included on this figure because it was detected in the nontarget analysis, but is

I still considered a target contaminant for this exposure assessment (see Appendix A).

Methyl naphthalene, occurring in Boring 5285 (0-1 ft), was not included on this figure,3 since it was not considered a target contaminant during the Phase I and Phase II

investigations. Although not shown on this figure, methyl naphthalene was included in the3 Eastern SAR and in this exposure assessment because it passed through the screening

process performed in the RMA Chemical Index (EBASCO, 1988a/RIC 88357R01).I
Table ESA-la summarizes the maximum concentrations of contaminants measured in soil

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

limits (CRLs) for organic contaminants from the Phase I and Phase II investigations. The3 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 soil

I 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).

9
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1 2.1.3 Site Exposure Summary

Tables ESA-la-2 through ESA-la-6 pres.at Draft PPLVs and Els for each site contaminant.

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

exposure pathway identified.

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

I Cadmium ........ Direct

I Note: Direct 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 ESA-la is designated as a Priority 1 site, based on the most sensitive exposed3 population PPLV (i.e., the industrial worker).

I
I
I
I
3
I
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I
ESA-la-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(IClkg) (Wlkg) (mg/kg)

SOP-XYLENE 1.4E+07 4.4E+06 3.4E+06 4.9E-08 1.6E-07 2.1E-07 O.OE+OO

CADMIUM 4.5E+02 O.OE+O0 4.5E+02 6.2E-03 O.OE+O0 6.2E-03 O.OE+O03 LEAD 1.5E+04 O.OE+OO 1.5E+04 3.OE-03 O.OE+O0 3.OE-03 O.OE+O0

3 If the PPLV value indicated is greater than 1.OOE+06 the calculations inpty that the contminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I

I
I
U
I

I
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ESA- la-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(iQ/kg) (Cu/kg) (mlg/kg)

3 O,P-XYLENE 1.4E+07 4.4E+06 3.4E+06 4.9E-08 1.6E-07 2.1E-07 O.OE+.0

CADMIUM 4.5E+02 O.OE+00 4.5E+02 6.2E-03 O.OE+00 6.2E-03 O.OE+00

LEAD 1.5E+04 0.0E÷00 1.5E+04 3.0E-03 O.OE+00 3.OE-03 0.0E+00

3 If the PPLV vatue indicated is greater than 1.00E+06 the calculations inpLy that the contaminant

does n•t pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I

I
I
I
I
I
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ESA-la-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLNJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

O,P-XYLENE 5.8E+06 1.6E+06 1.3E+06 1.2E-07 4.4E-07 5.6E-07 O.OE+OO

CADMIUM 5.8E+01 O.OE+O0 5.8E+01 4.8E-02 O.OE+O0 4.8E-02 O.OE*O0
LEAD 9.2E+03 O.OE+O0 9.2E+03 5.1E-03 O.OE+O0 5.1E-03 O.OE+O0

3 If the PPLV vaLue indicated is greater than 1.OOE+06 the catculations impty that the contaminant
does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

I
U
U
I

I
I

I
I
I
I
I
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ESA-la-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT IND:. CT CUMULATIVE DIRECT INDIRECT CUMULATIVE WEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

O,P-XYLENE 7.OE+06 8.2E+04 8.1E+04 1.OE-07 8.5E-06 8.6E-06 O.OE+00

CADMIUM 3.6E+02 O.OE+00 3.6E+02 7.8E-03 0.OE+0O 7.8E-03 O.OE+00
LEAD 6.5E÷03 O.OE+00 6.5E+03 7.2E-03 O.OE+OO 7.2E-03 O.OE+00

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

I
I

,I
I
I
I
I
I
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I
ESA- la-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPM ENC

(we/kg) (le/kg) (wg/kg) (ig/kg)

I O,P-XYLENE 8.8E+05 5.9E+05 2.5E+05 1.5E+05 7.9E-07 4.OE-06 4.8E-06 O.OE+OO O.OE+O0

CADMIUM 7.6E+00 O.OE+O0 O.OE+00 7.6E+00 3.7E-01* O.OE+O0 3.7E-01* O.OE+O0 0.0E+00
LEAD 2.2E+03 O.OE+00 O.OE+00 2.2E+03 2.1E-02 O.OE+00 2.1E-02 O.0E+00 O.OE+00

I *" El is equaL to or exceeds 1.OE-01

I
U
I

I
I
I
I
I
I
I
I
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I

U 2.2 SITE ESA-lb: SECTION 20 - SURFACE BURN (formerly Site 20-1: Bum Site
Incendiaries; ESE, 1988c/RIC 88293R01)

3 2.2.1 Site-Specific Considerations

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

3 Borings 5290 through 5297 were included in this exposure assessment, consistent with the

Eastern SAR. According to the site history, no chemicals from the RMA target3 contaminant list were suspected to be present in Site ESA-lb (ESE, 1988c/RIC 88293R01).

* 2.2.2 Spatial Distribution of Measured Contaminant Concentrations

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

I ESA-lb are shown in Figure ESA-lb-1. Methyl naphthalene, occurring in Boring 5294

(0-1 ft), is not included in this figure since it was not considered a target contaminant

3 during the Phase I investigation. Although not shown on this figure, this nontarget

compound was included in the Eastern SAR and in this exposure assessment because it

passed through the screening process performed in the RMA Chemical Index (EBASCO,

1988a/RIC 88357R01).

I Table ESA-lb-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 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 ESA-lb-2 through ESA-lb-6 present Draft PPLVs and Els for each site

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

I critical exposure pathway identified.

I
2-103 REAI6/RPT0072.REA VI-F 9/5190 9:36 am m 2nl
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II
II

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

Chromium Direct Direct Direct Direct Direct
Cadmium ........ Direct

3 Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

I 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 ESA-lb is designated as a Priority 1 site, based on the most sensitive exposed

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

I
I
I
I
I
I
I
I
I
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ESA- Ib-2a EXPOSURE EVALUATIONS FOR REGlULATED VISITORS

DIRECT IND:o CT CUWJLATIVE DIRECT INDIRECT CUM4ULATIVE VEI

CONTAMINANT PPLV PPIV PPLV El El El OPH

(we/kg) (wGIkg) (we/kg)

UCADWIUK 4.5E*02 O.OE+OO 4.5E+02 8.9E-03 O.OE+OO 8.9E-03 O.OE+OO

6.9E+01 O.OE.OO 6.9E+01 7.1E-O1* O.OE+OO 7.lE-O1* O.OE+OO

COPPER 4.2E+05 O.OE.OO 4.2E+05 3.IE-O4 O.OE+OO 3.¶E-04 O.OE+OO

LEAD 1.5E*04 O.OE+OO 1.5E+04 5.4E-03 D.OE+DO 5.4E-03 O.OE.OO

~: El is equI to or exceeds 1.OE-O1

I-1



ESA-lb-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMI NANT PPLV PPLV PPLV El El El OPN

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

CADMIUM 4.5E+02 O.OE+O0 4.5E.02 8.9E-03 D.OE+O0 8.9E-03 O.OE+0
CHROMIUM 6.9E+01 O.OE+O0 6.9E+01 7.1E-01* O.OE+O0 7.1E-01* O.OE÷O0

COPPER 4.2E+05 O.OE+O0 4.2E÷05 3.1E-04 O.OE+O0 3.1E-04 O.OE+O0

LEAD 1.5E+04 0.OE+O0 1.5E+04 5.4E-03 O.OE+O0 5.4E-03 O.OE÷0O

: *- El is equaL to or exceeds 1.OE-01

2II
,!
I
I
I
I
I
U
1
|
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ESA- lb-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAM INANT PPLV PPLV PPLV El El El OPN

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

i CADM4IUM 5.8E+01 0.0E+00 5.8E+01 6.9E-02 O.OE+O0 6.9E-02 O.OE+00

CHR"ILU 8.8E+00 O.0E+00 8.8E+00 5.6E+00* O.OE+O0 5.6E+00* 0.OE+O0
COPPER 2.5E+05 O.OE+0O 2.5E+05 5.2E-04 O.OE+O0 5.2E-04 O.OE+00

LEAD 9.2E+03 O.OE+O0 9.2E+03 9.0E-03 O.OE+O0 9.OE-03 O.OE+08

5 *" El is equal to or exceeds 1.OE-01

I
£
i

,I
i

I
i

I
I
I
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ESA-lb-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUM.JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

U
CADMIUM 3.6E+02 O.OE00 3.6E+02 1.1E-02 O.OE+O0 1.1E-02 O.OE+O0

CHROMIUM 5.5E+01 O.OE+OO 5.5E+01 8.9E-01* O.OE+O0 8.9E-01* O.OE+OO

COPPER 1.8E+05 O.OE÷Ou 1.8E+05 7.4E-04 O.OE+OO 7.4E-04 O.OE+OO

LEAD 6.5E+03 O.OE÷O0 6.5E+03 1.3E-02 O.OE+O0 1.3E-02 O.OE+O0

3 *: El is equaL to or exceeds 1.OE-01

2
I

I

I
U

I
I

I

I
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ESA-lb-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSYI ESVI PPLV El El El ORN ENC£(mg/kg) (mg/kg) (mg/kg) (mg/kg)

U CADMIUM4 7.6E.00 O.0E.O0 .08O.O00 7.6E+00 5.2E-01* 0.08.00 5.28.01* 0.084-00 0.08.00

CHROMIUM 1.1E.00 0.08.00 O.08.00 1.IE+00 4.3E.01* 0.08.00 4.38.01' 0.08.00 0.08.00

COPR5.7E+04 O.OE.O0 .08O.O00 5.7E+04 2.3E-03 0.08.00 2.3E-03 0.08.00 0.08.00

LED2.2E+03 0.08.00 0.OE+00 2.2E+03 3.8E-02 0.0E.0O 3.8E-02 0.0E.00 0.08.00

I ': El is equL to or exceeds 1.08-01

2-1



II 2.3 SITE ESA-Ic: SECTION 29 - SURFACE BURN (formerly Site 29-1: Bum Site
Incendiaries; ESE, 1987a/RIC 88013R04)

S 2.3.1 Site-Specific Considerations

Figure ESA-lc-1 and Table ESA-lc-1 depict the target contaminants for Site ESA-lc.

3 Borings 5298 through 5305 were included in the exposure assessment, consistent with the

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

[I contaminant list were suspected to be present in Site ESA-lc (ESE, 1987a/RIC 88013R04).

I 2.3.2 Spatial Distribution of Measured Contaminant Concentrations

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

Im ESA-lc are shown in Figure ESA-lc-1. Methyl naphthalene and phenanthrene, occurring

in Borings 5304 (0-1 ft) and 5305 (0-1 ft), respectively, are not included in this figure

since they were not considered target contaminants during the Phase I investigation.

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

Eastern SAR and in this exposure assessment because they passed through the screening

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

I Table ESA-lc-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 soil exposure below 10 ft is

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

*1 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).

I 2.3.3 Site Exposure Summary

Tables ESA-lc-2 through ESA-lc-6 present Draft PPLVs and Els for each site contaminant.

Ii The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.

2-193 REA16/RP7DD72.REA VI-F 9/5/90 9:38 am rml
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I

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

Chromium Direct Direct Direct Direct Direct
Cadmium ........ Direct

5 Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

I 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.I Site ESA-lc is designated as a Priority 1 site, based on the most sensitive exposed

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

a
I
I
I
U
I
!
I
II
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I
ESA-lc-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

I
CADMIUM 4.5E+02 O.OE+O0 4.5E+02 1.IE-02 O.OE+O0 1.1E-02 0.OE÷OO
CHROMIUM 6.9E+01 O.OE÷00 6.9E+01 8.1E-01* O.OE.O0 8.IE-01* O.OE+O0

LEAD 1.5E+04 O.OE+OO 1.5E+04 7.1E-03 O.OE+O0 7.1E-03 O.OE+O0

ZINC 2.0E÷06 O.OE+00 2.OE+06 4.1E-05 0.OE+O0 4.1E-05 O.OE+O0

3 ': El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I2I
I
3
I
I
I
I
I
I
3
I
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I
ESA-lc-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPU

II (re/kg) (re/kg) MAOkg

CADMIUM 4.5E÷02 O.OE÷O0 4.5E÷02 ¶.IE-02 O.OE+O0 1.IE-02 O.OE+O0

CHROIUM 6.9E+01 O.OE÷O0 6.9E+01 8.1E'01* O.OE+O0 8.IE'01* O.OE+OO

LEAD 1.5E+04 O.OE+OO 1.5E+04 7.1E-03 O.OE+O0 7.IE-03 O.OE+O0

ZINC 2.OE+06 O.OE+OO 2.OE+06 4.1E-05 O.OE+O0 4.IE-05 O.OE+O0

i: 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 pathway considered, even in its pure form.

I
U
I
£
I

I
I
I
I

I
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ESA-lc-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUIMJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(we/kg) (wg/kg) (mgrkg)

CADNI4UM 5.8E+01 O.OE+OO 5.8E+01 8.8E-02 O.OE.O0 8.8E-02 O.OE+OO

CHROMIUM 8.8E.OO O.OE+OO 8.8E.OO 6.4E+OO* O.OE+OO 6.4EeOO* O.OE+OO

LEAD 9.2E+03 O.OE+O0 9.2E+03 1.2E-02 O.OE+O0 1.2E-02 O.OE+OO

ZINC 1.1E+06 O.OE+OO 1.1E+06 7.7E-05 O.OE+OO T.7E-05 O.OE÷O0

*~ : El is equat 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 unacceptabte chronic exposure through the exposure pathway considered, even In its pure form.

2I,
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ESA-lc-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT IND'!P' CT CU.JLATIVE DIRECT INDIRECT CUNULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC
I(ml/kg) (mg/kg) (no/kg)

I
CADMILUM 3.6E+02 O.OE+O0 3.6E+02 1.4E-02 O.OE+O0 1.4E-02 O.OE+OO

CHROMILIU 5.5E÷01 O.OE+OO 5.5E+01 1.OE÷OO* O.OE+OO 1.OE÷OO* O.OE÷OO

LEAD 6.5E+03 O.OE+O0 6.5E+03 1.E-02 O.OE÷O0 1.TE-02 O.OE.00

ZINC 7.8E÷05 O.OE+O0 7.8E+05 1.OE-04 O.OE+O0 1.OE-04 O.OE+O0

3 ': El is equat to or exceeds 1.OE-01

I
I
I
I
I
I
I
I
I
I
I
I
I
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ESA-lc-65 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVZ ESVI PPLV El El El OPM ENC3(mrg/kg) (rig/kg) ('rg/kg) (iq/kg)

I CADMIUM 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 1.11.00 0.01.00 0.01.00 1.1E+00 4.91,01* 0.01.00 4.91.01* 0.01.00 0.01.00

LEAD 2.2E+03 0.01.00 0.01+00 2.2E+03 5.OE-02 0.0E+00 5.01-02 0.01.00 0.01.00
ZIC1.4E.05 0.01.00 0.0E.00 1.41+05 5.8E-04 0.OEI-9 5.8E-04 0.01+00 0.01.00

I ~: El is equal to or exceeds 1.01-01
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1- 2.4 SITE ESA-ld: SECTION 30 - SURFACE BURN (formerly Site 30-2: Bum Site
Incendiaries; ESE, 1988d/RIC 88293R03)

5 2.4.1 Site-Specific Considerations

Figure ESA-ld-1 and Table ESA-ld-1 depict the target contaminants for Site ESA-ld.5 Borings 5306 through 5313 were included in this exposure assessment, consistent with the

ESA. According to the site history, no chemicals from the RMA target contaminant list5 were suspected to be present in Site ESA-ld (ESE, 1988d/RIC 88293R03).

3 2.4.2 Spatial Distribution of Mcasured Contaminant Concentrations

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

ESA-ld are shown in Figure ESA-ld-1. Table ESA-ld-1 summarizes the maximum

concentratio- of contaminants measured in soil above indicator levels for the ICP metals,£ arsenic, anj 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 ICP3 metals, arsenic, and mercury for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at3 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

3- was found (see Volume VI-A).

2.4.3 Site Exposure Summary

Tables ESA-ld-2 through ESA-ld-6 present Draft PPLVs and EIs for each site

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

critical exposure pathway identified.

II
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
Cadmium ........ Direct

SNote: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and derrmal

contacL
It
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I!
5 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.3R Site ESA-ld is designated as a Priority I site, based on the most sensitive exposed

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

I
I
I
I

I
I
I
I
I
I
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ESA-ld-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(ml/kg) (q/kg) (mC/kg)

I ARSENIC 2.2E+01 0.0E+00 2.2E+01 9.3E-01' 0.OE+O0 9.3E-01* 0.OE800
CADMIUM 4.5E+02 O.OE+O0 4.5E+02 1.1E-02 0.OEO0 1.1-E02 0.OEO
CHROIUM 6.9E+01 O.OE+00 6.9E+01 7.1E-01* O.0E+O0 7.1E-01* 0.0E+O0
COPPER 4.2E+05 O.OE+O0 4.2E+05 2.6E-04 0.OE+00 2.6E-04 O.OE+O0
LEAD 1.5E+04 O.OE+00 1.5E+04 3.8E-03 0.OE8O0 3.8E-03 0.0E00

ZINC 2.0E+06 0.01.00 2.0E+06 5.5E-05 0.OE+O0 5.5E-05 0.OE+O0

*: El is equal to or exceeds 1.0E-01

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

I
U
I
I
U
I
I
I
I
I
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I
ESA-ld-35 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH5 (mg/kg) (rg/kg) (mr/kg)

I ARSENIC 2.2E+01 O.OE+O0 2.2E+01 9.3E-01" O.OE+O0 9.3E-01* O.OE÷O0

CADMIUM 4.5E+02 O.OE+OO 4.SE+02 1.E-O2 O.OE+00 1.1E-02 O.OE+0

CHROMIUM 6.9E+01 O.0E+O0 6.9E+01 7.1E-01" O.OE+00 7.1E-O1* O.OE÷0O

COPPER 4.2E+05 O.OE+00 4.2E+05 2.6E-04 O.OE+00 2.6E-04 O.OE÷O0

LEAD 1.5E+04 O.OE+O 1.5E+04 3.BE-03 O.OE+O0 3.8E-03 O.OE.00

IZNC 2.OE+06 0.05E00 2.05E06 5.5E-05 O.0E+00 5.5E-05 0.OE.0O

*: El is equaL to or exceeds 1.0E-01

5 If the PPLV value indicated is greater than 1.O0E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I

I
I
I
I
I
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ESA-ld-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

S(mIkg) (mg/kg) (rqlkg)

ARSENIC 3.9E+00 O.OE+O0 3.9E+00 5.1E÷O0* 0.OE+0. 5.1E00'* O.OE+O0

CADMIUM 5.8E+01 0.0E+O0 5.8E+01 8.3E-02 0.OE+OO 8.3E-02 O.OE+O0

CHROMIUM 8.8E+00 O.OE+OO 8.8E+00 5.6E,00* 0.OE+O0 5.6E+00' O.OE+O0

COPPER 2.5E+05 0.0E+O0 2.5E+05 4.4E-04 O.0E+O0 4.4E-04 0.OE+O0

LEAD 9.2E+03 O.OE+00 9.2E+03 6.4E-03 0.OE+00 6.4E-03 0.01E00

ZINC 1.1E+06 O.0E+O0 1.1E+06 1.0E-04 O.OE+00 1.0E-04 O.OE00

': 11 is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

2-3
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I
ESA-ld-5

EXPOSURE EVALUATIONS FOR COM4ERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

I ARSENIC 2.0E+01 O.OE+00 2.0E+01 1.OE+O0* O.OE+00 1.OE+O0* O.OE+O0

CADI41UN 3.6E+02 0.OE+O0 3.6E+02 1.3E-02 0.OE+O0 1.3E-02 O.OE+00

CHROMIUM 5.5E+01 O.OE+00 5.5E+01 8.9E-01* O.0E+00 8.9E-01* O.OE+00

COPPER 1.8E+05 O.OE+00 1.8E+05 6.3E-04 O.OE+O0 6.3E-04 O.OE+00

LEAD 6.5E+03 O.OE+O0 6.5E+03 9.0E-03 O.OE+O0 9.0E-03 0.OE0.

ZINC 7.8E+05 O.OE+00 7.8E+05 1.4E-04 O.OE+00 1.4E-04 O.8E+00

S*: El is equal to or exceeds 1.OE-01

I
I
I
I
I

I

I
I
I
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ESA- ld-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (ul/kg) (mgkg (mg/kg)

U ARSENIC 1.6E400 0.06.00 0.06.00 1.6E+00 1.2E.01' 0.06.00 1.26.01' 0.06400 0.06+00
CADMIUMI 7.66+00 O.OE+00 0.06400 7.66+00 6.3E-01* 0.OE+OO 6.3E-01' 0.064-00 0.06.00

CROMIUM4 1.1E+00 0.06.00 0.06.00 1.lE.O0 4.36,01* 0.OE'0O 4.3E.01* 0.0E.00 0.06.003 COPPER 5.7E.04 O.OE.00 0.06.00 5.7E+04 1.9E-03 0.06.00 1.9E-03 0.06.00 0.06.00

LEAD 2.26+03 0.06+00 0.OE+00 2.2E+03 2.7E-02 O.OE.00 2.7E-02 0.06.00 .0.E+0I IC 1.46.05 O.OE00 O0.OE+00 1.4E+05 7.9E-04 0.OE+00 7.9E-04 0.0E.OO 0.OE+O0

': El is equat to or exceeds 1.OE-O1

2-3



I
I 2.5 SITE ESA-2a: BURN PITS (formerly Site 32-5: Burning Pits; EBASCO, 1988b/RIC

88256R01 and EBASCO, 1988c/RIC 88256R01A; and Site 32-6: Burning Pits;
EBASCO 1988d/RIC 88256R02 and EBASCO, 1988e/RIC 88256R02A)

2.5.1 Site-Specific Considerations

Figures ESA-2a-1 and ESA-2a-2 and Table ESA-2a-1 depict the target contaminants for

Site ESA-2a. Borings 1 through 10, lOB, and 11 through 13 for Site 32-5 (Figure

ESA-2a-1) and Borings 1 through 17 for Site 32-6 (Figure ESA-2a-2) were included in the

exposure assessment, consistent with Eastern SAR. According to the site history, no

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

I ESA-2a (EBASCO, 1988b/RIC 88256R01 and EBASCO, 1988d/RIC 88256R02).

2.5.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site5 ESA-2a are shown in Figures ESA-2a-1 and ESA-2a-2. Table ESA-2a-1 summarizes the

maximum concentrations of contaminants measured in soil above indicator levels for the3 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 was3 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 (see3 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).

3 2.5.3 Site Exposure Summary

Tables ESA-2a-2 through ESA-2a-6 present Draft PPLVs and EIs for each site contaminant.

3 The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.I
I
I
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I
I

Contaminants Regulated Casual Recreational Commercial Industrial3 of Concern Visitor Visitor Visitor Worker Worker

Arsenic Direct Direct Direct Direct Direct
Cadmium Direct Direct Direct Direct Direct
Lead Direct Direct Direct Direct Direct
Benzene ...... Indirect Indirect3 Zinc ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermnal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

I 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 ESA-2a is designated as a Priority 1 site, based on the most sensitive exposed

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

I
I
I
I
I
U
I
I
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I
ESA-2a-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUJULATIVE DIRECT INDIRECT CUNULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

BENZENE 8.6E+02 2.5E+02 1.9E+02 5.8E-04 2.OE-03 2.6E-03 O.OE+O0

CHLOROFORM 4.OE+03 6.2E+03 2.5E+03 9.9E-05 6.4E-05 1.6E-04 O.OE+00
TETRACHLOROETHYLENE 5.1E+02 1.7E+04 5.0E+02 7.8E-04 2.3E-05 8.1E-04 0.0E00

3 ARSENIC 2.2E+01 O.OE+00 2.2E+01 6.5E-01* O.OE÷O0 6.5E-01* O.OE+00

CADMIUM 4.5E+02 0.0E+00 4.5E+02 1.3E-01" 0.0E+00 1.3E801* 0.0E+00

COPPER 4.2E+05 O.OE+00 4.2E+05 8.1E-04 O.OE+00 8.1E-04 O.OE+00

LEAD 1.5E÷04 0.08E00 1.5E804 2.2E-01' 0.0E+00 2.2E-01* 0.08E00
ZINC 2.0E+06 0.0E+00 2.0E+06 2.9E-02 O.OE+O0 2.9E-02 O.OE+00

I '" 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 pathway considered, even in its pure form.

I
I
I
I
I
I
I
I
I
I
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ESA-2a-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTA14INANT PPLV PPLV PPLV El El El OPN

N(O/kg) (mBlkg) (mg/kg)

BENZENE 8.6E+02 2.5E+02 1.9E+02 5.8E-04 2.0E-03 2.6E-03 O.OE+00

CHLOROFORM 4.0E+03 6.2E+03 2.5E+03 9.9E-05 6.4E-05 1.6E-04 O.OE+O0

TETRACHLOROETHYLENE 5.1E+02 1.7E+04 5.0E+02 7.8E-04 2.3E-05 8.1E-04 O.OE+00

3ARSENIC 2.2E+01 O.OE+00 2.2E+01 6.5E-01" O.OE+O0 6.5E-01* O.OE+00

CADMILM 4.5E+02 O.OE000 4.5E+02 1.3E-01* 0.OE+00 1.3E-01 0.0E+0O0

COPPER 4.2E+05 0.0E+00 4.2E+05 8.1E-04 0.OE+O0 8.1E-04 O.OE+00

LEAD 1.5E+04 0.0E+00 1.5E+04 2.2E-01* O.OE+00 2.2E-01* O.OE800

ZINC 2.0E+06 O.0.E+0 2.0OE06 2.9E-02 0.OE+00 2.9E-02 0.OE+00

3*: 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 pathway considered, even in its pure form.

I
I

I
I
I
I
I
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ESA-2a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUIIULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

BENZENE 1.2E+02 3.9E+01 2.9E+01 4.2E-03 1.3E-02 1 .E-02 O.OE+00
CHLOROFORM 5.6E+02 9.6E+02 3.5E+02 7.1E-04 4.2E-04 1.1E-03 0.OE+0O

TETRACHLOROETHYLENE 7.1E+01 2.6E+03 6.9E+01 5.6E-03 1.5E-04 5.8E-03 O.OE+O0

3 ARSENIC 3.9E+00 O.OE+O0 3.9E+00 3.5E+00" O.OE+00 3.50E+OO* O.OE+OO

CADMIUM 5.8E+01 O.OE+O0 5.8E+01 1.0E+00* O.OE+O0 1.0E+00* O.OE00

COPPER 2.5E+05 0.OE+0O 2.5E+05 1.4E-03 0.0E+00 14E-03 0.0E+O0

LEAD 9.2E+03 00.E+00 9.2E+03 3.7E801* O.OE+00 3.78E01* 0.0E+O0

ZINC 1.1E+06 O.OE+00 1.1E+06 5.4E-02 0.OE+00 5.4E-02 O.E+00

I*: El is equal to or exceeds 1.0E-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 pathway considered, even in its pure form.

3
I
I
1
I
I
I
I
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ESA-2a-5
EXPOSURE EVALUATIONS FOR COMM4ERCIAL WORKERS

DIRECT INDIRECT CUM4ULATIVE DIRECT INDIRECT CUMULIATIVE WEI
CONTAMINANT PPLV PPLV PPLV El El El ENCI(vs/kg) (mg/kg) (mg/kg)

BENZENE 1.1E+03 3.OE-O1 3.08-01 4.6E-04 1.6E.O00 1.6E,00* 0.08.00
CHLOROFORM 5.1E.03 6.7E*00 6.7E+00 7.8E-05 6.OE-02 6.08-02 0.08.00
TETRACHLOROETHYLENE 6.5E+02 2.08.03 4.9E.02 6.2E-04 2.08-04 8.18-04 0.08+00

ARSENIC 2.08.01 0.0E.00 2.08.01 7.0E-O1* 0.08.00 7.08-01* 0.08.00
CADMIUM 3.6E.02 0.08.00 3.68+02 1.6E-01* 0.08.00 1.6E-D1' 0.08.00
COPPER 1.88.05 0.08+00 1.8E.05 1.9E-03 0.08.00 1.9E-03 0.08.00
LEAD 6.5E.03 O.OE.O0 6.5E+03 5.2E-01* 0.08.00 5.2E-01* 0.08.00

ZINC 7.8E+05 0.08+00 7.88.05 7.3E-02 OO0E.OO 7.3E-02 0.08.00

3 ': El is equal to or exceeds 1.08-01

2-4



ESA-2a-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

I BENZENE 6.7E+01 3.3E+01 3.08-01 3.OE-01 7.5E-03 1.7E.00* 1.7E,00* 0.0E+00 0.08.00
CHLOROFORM4 3.18.02 8.3E.02 6.7E.OO 6.5E.00 1.3E-03 6.OE-02 6.1E-02 0.OE00 O0.08.00
TETRACHLOROETHYLENE 4.18+01 2.3E+03 2.08.03 4.08.01 9.7E-03 3.7E-04 1.08-02 0.086-00 0.08.00

I ARSENIC 1.6E+00 0.08.00 O.OE.OO 1.6E.00 8.7E400* 0.08.00 8.7E*00* 0.0E.00 0.08,00
CADMILUM 7.6E+00 0.OE+OO 0.08+00 7.68.00 7.7E,0O* 0.08.00 7.7E.0O* 0.08.00 0.08.00
COPPER 5.7E+04 0.08.00 0.08+00 5.7E+04 6.08-03 0.OE'00 6.OE-03 0.08400 0.08.00E LEAD 2.2E+03 0.08+00 0.08.00 2.2E+03 1.6E+00* 0.08.00 1.6E,00* 0.08400 0.08.00
ZINC 1.4E+05 0.OEDO O0.08.00 1.4E+05 4.18.01* 0.08.00 4.18-O1* 0.08.00 0.08.00

I *: El is equaL to or exceeds 1.OE-01

2-4



I

* 2.6 SITE ESA-2b: SANITARY LANDFILL (formerly Site 30-4: Sanitary Landfill;
EBASCO, 1987a/RIC 87216R09 and EBASCO, 1988f/RIC 87216R09A)

1 2.6.1 Site-Specific Considerations

Figure ESA-2b-1 and Table ESA-2b-1 depict the target contaminants for Site ESA-2b.

Borings 1 through 9 and 11 through 30 were included in this exposure assessment,

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

i RMA target contaminant list were suspected to be present in Site ESA-2b (EBASCO,

1987a/RIC 87216R09).

1 2.6.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-2b are shown in Figure ESA-2b-1. Phosphoric acid, tributyl ester, occurring in

Boring 2 (3.7-4.7 ft), was not included in this figure, since it was not considered a target

contaminant during the Phase I and Phase II investigations. Although not shown on this

figure, this nontarget compound was included in the Eastern SAR and in this exposure

assessment because it passed through the screening process performed in the RMA

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

Table ESA-2b-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 depthU where the maximum value was observed are shown. Aldrin, chlorophenylmethyl sulfone,

Dieldrin, and trichloroethylene were not detected in the 0-10 ft interval; therefore, no data

were included for Horizon 1. 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

3 site was found (see Volume VI-A).

2.6.3 Site Exposure Summary

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

cont-minant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

2-47
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I Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

I Benzene ...... Indirect Indirect
Dieldrin ...... Indirect Indirect
Methylene chloride ...... Indirect Indirect
Trichloroethylene ...... Indirect Indirect

5Note: Indirect exposure pathways include open and enclosed space vapor inhalation.

3 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.5 Site ESA-2b is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).I
I
I
I
U
I
I
a
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I
ESA-2b-23 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CLMULATIVE DIRECT INDIRECT CUNILATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN5 (mglkg) (we/kg) (wl/kg)

ALDRIN 1.5E÷00 3.9E+06 1.5E+00 O.OE+00 5.2E-07 5.2E-07 0.OE+O0

BENZENE 8.6E+02 3.3E+02 2.4E+02 2.0E-04 1.5E-03 1.7E-03 0.OE+O0
CHLOROPNENYLMETNYL SULFONE 1.6E+05 5.2E+06 1.6E+05 0.0E+O0 3.8E-07 3.8E-07 0.OE+O0
DIELDRIN 1.6E+00 1.0E+06 1.6E÷00 O.OE+00 6.1E-O5a 6.1E-05 0.0E+O0

METHYLENE CHLORIDE 3.3E÷03 5.3E+02 4.5E+02 3.1E-04 1.9E-03 2.2E-03 O.OE+00

1,1,1-TRICHLOROETHANE 7.5E+05 1.2E+06 4.5E.05 4.0E-06 2.6E-06 6.6E-06 O.OE+00
TRICHLOROETHYLENE 2.3E+03 1.18E03 7.4E+02 0.0E8O0 9.1E-04 9.1E-04 0.0E+O0
M-XYLENE 1.4E+07 3.2E+06 2.6E+06 5.6E-08 2.5E-07 3.0E-07 O.OE+00

O.P-XYLENE 1.4E+07 1.9E+06 1.78E06 3.5E-07 2.7E-06 3.OE-06 0.OE+O0

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.5 The SPPPLV has therefore been set to 1.00E+06 we/kg (See volume VI-A).

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.

I
I
I
!
I
I
I
I
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ESA-2b-3

I• EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUI4LATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (e/kg)

ALDRIN 1.5E+00 3.9E+06 1.5E+00 O.OE+00 5.2E-07 5.2E-07 O.OE+0

ENZENE 8.6E+02 3.3E+02 2.4E+02 2.0E-04 1.5E-03 1.7E-03 O.OE+0

CHLOROPHENYLNETHYL SULFONE 1.6E+05 5.2E+06 1.6E+05 O.OE00 3.8E-07 3.8E-07 0.OE080

DIELDRIN 1.6E+00 1.0E+06 1.6E+00 O.OE+00 6.1E-OSa 6.1E-05 0.0E+O0

METHYLENE CHLORIDE 3.3E+03 5.3E+02 4.5E802 3.1E-04 1.9E-03 2.2E-03 O.OE+00

1,1,1-TRICHLOROETHANE 7.5E*05 1.2E*06 4.5E+05 4.OE-06 2.6E-06 6.6E-06 0.OE+O0

TRICHLOROETHYLENE 2.3E+03 1.1E+03 7.4E+02 O.OE080 9.1E-04 9.1E-04 0.OE+00

N-XYLENE 1.4E+07 3.2E+06 2.6E+06 5.6E-08 2.5E-07 3.0E-07 O.OE+00

0,P-XY.ENE 1.4E+07 1.9E+06 1.7E+06 3.5E-07 2.7E-06 3.OE-06 0.OE+O0

f a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.S The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

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.

2

I

I
I
I
S
I
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I
ESA-2b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(Ia/kg) (m/kg) (wlkg)

ALDRIN 2.1E-01 2.6E+05 2.1E-01 O.OE+O0 7.8E-06 7.8E-06 O.OE+O0

BENZENE 1.2E+02 5.2E+01 3.6E+01 1.1E-03 9.7E-03 1.1E-02 O.OE+O0
CHLOROPHENYLNETHYL SULFONE 7.OE÷04 8.1E+05 6.4E+04 O.OE+OO 2.5E-06 2.5E-06 O.OE.OO

DIELDRIN 2.2E-01 1.OE+06 2.2E-01 O.OE+OO 9.IE-04a 9.1E-04 O.OE+OO
METNYLENE CHLORIDE 4.5E+02 8.2E+01 6.9E+01 2.2E-03 1.2E-02 1.4E-02 O.OE-OO
1,1,1-TRICW..OROETHANE 3.2E+05 4.2E+05 1.8E÷O5 9.4E-06 7.2E-06 1.7E-05 O.OE+OO

TRICNLOROETHYLENE 3.2E+02 1.TE+02 1.1E.02 O.OE.OO 5.9E-03 5.9E-03 O.OE+O0

N-XYLENE 5,8E+06 1.2E+05 1.2E÷05 1.4E-OT 6.61-06 6.7E-06 O.OE+0

O,P'XYLENE 5.8E÷06 6.8E÷05 6.1E+05 8.6E-07 7.3E-06 8.2E-06 O.OE)0

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure coqmpound.

The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See volume VI-A).

If the PPLV value indicated is greater than 1.OOE.06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2

I

I
I
I
I
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ESA-2b-53 ~EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT CUMJLAT IVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC5(ua/kg) (ire/kg) (mq/kg)

ALDRIN 1.9E+00 4.3E.03 1.9E+00 0.01.00 4.7E-04 4.71-04 0.01+00
BENZENE 1.1103 4.5E-01 4.5E-01 1.6E-04 1.11,00* 1.1E.00* 0.01.00
CHLOROPMENYIJETHYL SULFONE 9.11.04 2.7E.03 2.6E+03 0.01+00 7.5E-04 7.5-04 0.01+00

DIELDRIN 2.01.00 5.8E+01 1.91+00 0.01.00 3.5E-01* 3.5E.01* 0.01.00
NETHYLENE CHLORIDE 4.11.03 6.01-01 6.01-01 2.4E-04 1.7E.00* 1.71+00* 0.01.00
1*1,1-TRICHLOROETHANE 4.2E+05 4.1E.02 4.1E.02 7.2E-06 7.4E-03 7.4E-03 0.01.00

TRICHLOROETHYLENE 2.91+03 1.11+00 1.11.00 0.01+00 9.3E-01* 9.31.01* 0.01+00

N-XYLENI 7.01+06 3.01.03 3.01+03 1.11-07 2.71-04 2.7E-04 0.01+00

O,P-XYLENI 7.01.06 9.2E+03 9.11+03 7.2E-07 5.5E-04 5.5E-04. 0.01+00

~: El is equal. to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the catcutations impty that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.
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ESA-2b-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CURJLATIVE DIRECT INDIRECT CUINJLATIVE VEIICONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(iraIkg) (wolkg) MAOkg (u'/kg)

I ALDRIN 1.2E-01 5.2E+05O 1.4E+03 1.2E-01 0.01.00 1.4E-03 1.4E-03 00.O0+O 0.01.00

BENZENE 6.7E+01 4.4E*01 4.5E-01 4.4E-01 2.5E-03 1.11,00* 1.1E,00* 0.01.00 0.01.00

CHLOROPMENYLNETHYL SULFONE 1.7E.04 7.01.05 2.7E.03 2.3E+03 0.0E.00 7.51-04 7.5E-04 0.01.00 0.01.00rn DIELDRIN 1.2E-01 4.4E+f04 1.91+01 1.2E-01 0.01.00 1.0E.00* 1.OE.00* 0.01+00 0.01.00
METHYLENE CHLORIDE 2.5E.02 7.01401 6.01-01 5.9E-01 4.OE-03 1.7E.00* 1.714.00* 0.01400 0.01.00
1,1,1-TRICHLOROETHANE 7.8E.04 1.SE+05 1.2E+03 1.2E+03 3.8-05 2.5E-03 2.5E-03 0.01.00 0.OE.00
TRICHLOROETHYLENE 1.8E.02 1.5E+02 1.1E+00 1.1E.00 0.01.00 9.4E-01* 9.4E-01* 0.01.00 0.01.00I -XYLENE 8.8E.05 4.3E+05 3.9E+02 3.9E+02 9.IE-07 2.01-03 2.01-03 0.01.00 0.01.00

0.P-XYLENE 8.81.05 2.5E+05 2.7E.04 2.4.E+04 5.7E-06 2.01-04 2.1-04 0.01.00 0.01.00

R : El ýs equat to or exceeds 1.01-01
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3 2.7 SITE ESA-2c: OPEN TRENCHES (formerly Site 30-6: Liquid Disposal Trenches;

ESE, 1988e/RIC 88063R03 and ESE, 1988f/RIC 88063R03A)

£ 2.7.1 Site-Soecific Considerations

Figure ESA-2c-1 and Table ESA-2c-l depict the target contaminants for Site ESA-2c.

5 Borings 5356 through 5362 and 5540 through 5553 were included in this exposure

assessment, consistent with the Eastern SAR. According to the site history, no chemicals5 from the RMA target contaminant list were suspected to be present in Site ESA-2c (ESE,

1988e/RIC 88063R03).

1 2.7.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-2c are shown in Figure ESA-2c-1. 'ible ESA-2c-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 [I

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).

1 2.7.3 Site Exposure Summary

Tables ESA-2c-2 through ESA-2c-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.

p
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I

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

Fluoroacetic acid Direct Direct Direct Direct Direct
Arsenic Direct Direct Direct Direct Direct

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

j The results of the soil exposure sum nary indicate that exposure to contamination from the

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

ft Site ESA-2c is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).!
I
I
I
I
I
I
!
I
U
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II
ESA-2c-23 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUUIJLATIVE DIRECT INDIRECT COUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN3 (mglkg) (Ia/kg) (Wglkg)

DIELDRIN 1.6E+O0 4.3E+06 1.6E+00 1.9E-03 6.9E-10 1.9E-03 O. 0+00

FLUOROACETIC ACID 3.9E÷01 O.OE+O0 3.9E+01 4.9E-01* 0.0E+O0 4.9E-01" O.OE+0O

ARSENIC 2.2E+01 O.OE+00 2.2E+01 1.5E00* 0.08E+O0 1.5E+O0* 0.OE800

COPPER 4.2E+05 O.OE+00 4.2E+05 2.1E-04 O.OE+00 2.1E-04 O.OE+0O

LEAD 1.5E+04 0.DE+00 1.5E+04 2.8E-03 O.OE+00 2.8E-03 O.OE+0

ZINC 2.0E+06 O.OE+00 2.OE+06 6.OE-05 O.OE+00 6.DE-05 O.OE+O0I
': El is equaL to or exceeds 1.0E-01

3 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.

Im
I
I
I
I
I

I
I
I

I
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I EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN5 (w/kg) (re/kg) (ra/kg)

DIELDRIN 1.6OE+00 4.3E+06 1.6E+OO 1.9E-03 6.9E-10 1.9E-03 O.OE+OO

FLUOROACETIC ACID 3.9E+01 O.OE+O0 3.9E+01 4.9E-01* O.OE+OO 4.9E-01* O.OE+OO

ARSENIC 2.2E+01 O.OE+OO 2.2E÷01 1.5E+00" O.OE+OO 1.5E+00* O.OEeOO

COPPER 4.2E+05 O.OE+0O 4.2E+05 2.¶E-04 O.OE+O0 2.1E-04 O.OE*OO

LEAD 1.5E+04 O.OE+OO 1.5E+04 2.8E-03 O.OE+OO 2.8E-03 O.OE+OO

ZINC 2.0E+06 0.0E+O0 2.OE+06 6.0E-05 O.OE+00 6.0E-05 O.OE+0O

*- El is equal to or exceeds 1.0E-01

3 If the PPLV vatue indicated is greater than 1.OOE+06 the caLculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

I
3
I
I
3
I
I
I
I
U
I
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ESA-Zc-43 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN5 (q/kg) (mg/kg) (iq/kg)

DIELDRIN 2.2E-01 2.9E+05 2.2E-01 1.4E-02 1.OE-08 1.4E-02 O.OE+OO

FLUOROACETIC ACID 1.7E+01 O.OE+OO 1.7E+01 1.1E+00* O.OE+OO 1.1E+O0* O.OE÷OO

ARSENIC 3.9E+O0 O.OE+O0 3.9E+O0 8.IE+O0* O.OE.OO 8.1E+O0* O.OE+O0

COPPER 2.5E+05 O.OE+O0 2.5E+05 3.5E-04 O.OE+O0 3.5E-04 O.OE÷OO

LEAD 9.2E+03 O.OE+O0 9.2E+03 4.7E-03 O.OE.OO 4.7E-03 O.OE.O0

ZINC 1.1E+06 O.OE+O0 1.1E+06 1.1E-04 O.OE+O0 1.1E-04 O.OE+OO

*: 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 pathway considered, even in its pure form.

2
I
I
I!
£
I
I
I
I
U
I
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U
ESA-2c-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUhULATIVE V1EI

CONTAMINANT PPLV PPLV PPLV El El El ENC3 (mg/kg) (q/kg) (nm/kg)

DIELDRIN 2.OE+00 5.8E+01 1.9E+00 1.5E-03 5.2E-05 1.6E-03 O.OE+00

FLUOROACETIC ACID 2.2E+01 O.OE+00 2.2E+01 8.8E01* 0.0E+00 8.8E801* 0.OE0+0

ARSENIC 2.OE+01 0.0E+00 2.OE+01 1.6E+00* O.OE+00 1.6E+00* O.OE+00

COPPER 1.8E+05 O.OE+00 1.8E+05 5.OE-04 O.OE+O0 5.E"-04 O.OE+00

LEAD 6.5E+03 O.OE+00 6.5E+03 6.6E-03 0.0E+O0 6.6E-03 O.OE+00

ZINC 7.8E+05 O.OE+00 7.8E+05 1.5E-04 O.OE+0O 1.5E-04 . 0.OE+00

*: El is equal to or exceeds 1.OE-01

I
II,
I
I
I
I
I
I
I
I
I
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ESA-2c-65 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT CU14ULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC5(mg/kg) (mg/kg) (mg/kg) (mg/kg)

U IEIDRIN 1.2E-01 5.8E+05 1.9E+01 1.2E-01 2.5E-02 1.6E-04 2.5E-02 0.08.00 0.DE.00
FLUOROACETIC ACID 4.0E+00 O0.0+00 0.08.00 4.08.00 4.88,00* 0.08.00 4.88.00* 0.084-00 0.08.00

* ARSENIC 1.6E+00 0.0E+00O0.08.00 1.6E.00 2.OE+01* 0.08+00 2.08401' 0.08.00 0.08.00

* COPPER 5.7E.04 0.08.00 0.08+00 5.7E+04 1.5E-03 0.08.00 1.5E-03 0.08.00 0.68.+00
W LEAD 2.2E+03 0.08.00 0.0E.00 2.2E+03 2.08-02 0.08.00 2.OE-02 0.08+00 0.0E.00

ZI NC 1.4E+05 0. 08.00 0. 08.00 1.4E+05 8.6E-04 0.0 8+0 0 8.6E-04 0. 08.00 0. 08.00

': El is qa L to or exceeds 1.08-01
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I 2.8 SITE ESA-3a: STORAGE YARD (formerly Site 5-2: Potential Mustard and Distilled
Mustard Contamination; EBASCO, 1988g/RIC 88196R05 and EBASCO, 1988h/RIC
88196R05A)

2.8.1 Site-Specific Considerations

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

Borings 1 through 12 were included in this exposure assessment consistent with the Eastern

SAR. According to the site history, Mustard degradation products were suspected to be

present at this site. No other chemicals from the RMA target contaminant list were

suspected to be present in Site ESA-3a (EBASCO, 1988g/RIC 88196R05).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations3 The locations and concentrations of the target contaminants that were detected in Site

ESA-3a are shown in Figure ESA-3a-1. Table ESA-3a-1 summarizes the maximum

3 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 IH

3 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

3 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 sampling5 period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.8.3 Site Exposure Summary

3 Tables ESA-3a-2 through ESA-3a-6 present Draft PPLVs and EIs for each site contaminant.

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

3 exposure pathway identified.

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

None
I

The results of the soil exposure summary indicate that there are no COCs. Site ESA-3a is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I
I
I

3
I
U
I
I
I
I
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1
ESA-3a-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM3(mg/kg) (mg/kg) (mg/kg)

5CHLOROACETIC ACID 1.7E+04 O.OE+O0 1.7E+04 7.3E-03 O.OE+O0 7.3E-03 O.OE+O0

I
I
I
I
I
I
1
I
I

I
I

I
I
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ESA-3a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUIMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

5CHLOROACETIC ACID 1.7E+04 O.OE+O0 1.7E+04 7.3E-03 O.OE+OO 7.3E-03 O.OE+OO

I
I
I
I
I
I
I,I
I

I
I
I
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ESA-3a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

5CNLOROACETIC ACID 7.OE+03 O.0E+0O 7.OE.03 1.7E-02 0.OE+0O 1.7E-02 O.OE+00

I
U

I
U
I
U
I
I
I
I
.I
I
I
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ESA-3a-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!
CONTAMINANT PPLV PPLV PPLV El El El ENC

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

I CHLOROACETIC ACID 9.2E+03 O.OE+OO 9.2E+03 1.3E-02 O.OE+O0 1.3E-02 NA

I
I
I
I
I
I
I
I
!
1
I

i

I

1
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ESA-3a-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

U CILOROACETIC ACID 1.7E+03 O.OE+OO O.OE+OO 1.7E+03 7.1E-02 O.OE+O0 7.1E-02 O.OE+OO NA

I
I
I

I
I
I
I
I

I
I

I
I
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2.9 SITE ESA-3b: OLD TOXIC STORAGE YARD (formerly Site 6-6: Former Toxic
Gas Storage Yard; EBASCO, 1988i/RIC 88196R02 and EBASCO, 1988j/RIC
88196R02A)

2.9.1 Site-Specific Considerations

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

Borings 1 through 29 were included in this exposure assessment, consistent with the

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

contaminant list were suspected to be present in Site ESA-3b (EBASCO, 1988i/RIC

88196R02).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-3b are shown in Figure ESA-3b-1. 2-Butoxyethanol, occurring in Boring 5 (0-1 and

I 4-5 ft), is not included in this figure since it was not considered a target contaminant

during the Phase I and Phase II investigations. Although not shown on this figure, this3 nontarget compound was included in the Eastern SAR and in this exposure assessment

because it passed through the screening process performed in the RMA Chemical Index

3 (EBASCO, 1988a/RIC 88357R01).

3 Table ESA-3b-1 summarizes the maximum concentrations of contaminants measured in soil

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

3 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

3 metals, arsenic, and mercury for Horizon 2 because direct soil exposure from below 10 ft

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

3 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).

U 2.9.3 Site Exposure Summary

5Tables ESA-3b-2 through ESA-3b-6 present Draft PPLVs and EIs for each site

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

i critical exposure pathway identified.
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I
3 Contaminants Regulated Casual Recreational Commercial Industrial

of Concern Visitor Visitor Visitor Worker Worker

3Arsenic Direct Direct Direct Direct Direct
Cadmium ........ Direct

I Note: Direct 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

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

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

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

I
I
I
I
I
I
I
I
I
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I
ESA-3b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUUIJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPm

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

DITNIANE 8.3E+04 O.OE+00 8.3E+04 4.OE-03 O.OE+00 4.OE-03 O.OE+00
1,4-OXATHIANE 2.5E+05 O.OE+00 2.5E+05 4.OE-05 O.OE+00 4.0E-05 O.OE+00
THIODIGLYCOL 3.3E+05 O.OE+00 3.3E+05 7.0E-05 O.OE+00 7.OE-05 O.OE+OO

ARSENIC 2.2E+01 O.OE+00 2.2E+01 1.2E+01* 0.OE+00 1.2E+01* O.OE+00

CADMIUM 4.5E+02 0.0E+00 4.5E+02 9.5E-03 0.OE+0O 9.5E-03 O.0E÷+0

I *: El is equal to or exceeds 1.0E-01

I
I
I
I
I
I
I

I
I

I
I
3 2-78



ESA-3b-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

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

DITHIANE 8.3E+04 O.OE+OO 8.3E+04 4.OE-03 O.OE+OO 4.OE-03 O.O04+OOI1,4-OKATNJANE 2.5E+05 O.OE+OO 2.5E+05 4.OE-05 O.OE+OO 4.OE-OS O.OE+OO

THIODIGLYCOL. 3..3E+05 O.OE+OO 3.3F+05 7.OE-05 O.OE.OO 7.OE-05 O.OE+OO

3ARSENIC 2.2E+01 O.OE.OO 2.2E.OI 1.2EO1* O.OE.OO 1.2EO1* O.OE+OO

CAD1MIUM 4.5E+02 O.OE+OO 4.5E+02 9.5E-03 O.OE.OO 9.5E-03 O.OE+OO

H ~ : El fs equa to or exceedst 1.OE-O1

2-I



ESA-3b-43 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTA1MIANT PPLV PPLV PPLV El El El OPti3(ire/kg) (mg/kg) (mg/kg)

DITHIANE 3.5E+O4 O.OE.OO 3.5E+04 9.4E-03 O.OE+OO 9.4E-03 O.OE+OOI ,4-OXATHIAP4E 1.lE+05 O.OE+OO 1.1E+05 9.3E-05 O.OE+OO 9.3E-05 O.0E4-OO
THIODIGLYCOI. 1.4E+05 O.OE+OO 1.4E+05 1.6E-04 O.OE+OO 1.6E-04 O.OE*OO

3ARSENIC 3.9E+00 O.OE+OO 3.9E+00 6.BE+O¶* O.OE+OO 6.88.01' 0.0E+00

CADNIU1N 5.88.01 O.OE.00 5.8E+01 7.4E-02 O.OE.OO 7.4E-02 0.08.00

U ': El is e Ia to or exceeds 1.OE-01

2I8
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ESA-3b-55 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CLUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

DITNIANE 4.6E+04 O.OE+O0 4.6E+04 7.2E-03 O.OE+OO 7.2E-03 NA
1,4-OXATNIAME 1.4E+05 O.OE+OO 1.4E+05 7.1E-05 O.OE+OO 1 ¶E-05 NA
TNIODIGLYCOL 1.8E+05 O.OE+00 1.8E+05 1.3E-04 O.OE+OO 1.3E-04 NA

5 ARSENIC 2.OE+01 O.OE+00 2.OE+01 1.4E+01* O.OE+00 1.4E+01* NA

CADMIUN 3.6E+02 O.OE+00 3.6E+02 1.2E-02 O.0E+OO 1.2E-02 kA

I *: El is equal to or exceeds 1.OE-01

I
I
I
I
I
I

I
I
U
I
I
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ESA-3b-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPH ENC3(mg/kg) (ma/kg) (mg/kg) (mg/kg)

I DITHIANE 8.5E+03 0.OE+O0 O.OE+OO 8.5E+03 3.9E-02 O.OE.OO 3.9E-02 O.OE+OO NA
1,4-OXATHIANE 2.5E+04 O.0E+OO O.OE.OO 2.5E+0.4 3.9E-04 0.08.00 3.9E-04 O.OE+OO NA

THIODIGLYCOL. 3.4E+04 0.08+00 0.08400 3.4E+04 6.88-04 0.08+00 6.8E-04 O.OE'-OO NA

3 ARSENIC 1.6E+00 O.OE+O0 0.08+00 1.6E+00 1.78+02* O.OE+OO 1.78.02* 0.08+00 NA
CADMIUN4 7.6E+00 0.08+00 O.OE+0O 7.6E+00 5.6E.01* 0.08+00 5.68.01* 0.08+00 NA

I *: El is equaL to or exceeds 1.08-01

2-8
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I 2.10 SITE ESA-3c: NEW TOXIC STORAGE YARD (formerly Site 31-4: Toxic Storage
Yard; EBASCO, 1988k/RIC 88196R09 and EBASCO, 19881/RIC 88196R09A)

I 2.10.1 Site-Specific Considerations

Figure ESA-3c-1 and Table ESA-3c-1 depict the target contaminants for Site ESA-3c.

Borings 1 through 18, 21, and 22 were included in this exposure assessment, consistent

with the Eastern SAR. According to the site history, no chemicals from the RMA target

I contaminant list were suspected to be present in Site ESA-3c (EBASCO, 1988k/RIC

88196R09).

1 2.10.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-3c are shown in Figure ESA-3c-1. Table ESA-3c-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 soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

I 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).

52.10.3 Site Exposure Summary

Tables ESA-3c-2 through ESA-3c-6 present Draft PPLVs and EIs for each site contaminant.

SThe COCs are summarized below for each exposed population and with the critical

exposure pathway identified.I
Contaminants Regulated Casual Recreational Commercial Industrial5of Concern Visitor Visitor Visitor Worker Worker

Trichloroethylene Indirect IndirectI
Note: Indirect exposure pathways include open and enclosed space vapor inhalation.I

2-833 REAl6/RPT0072.REA VI-F 9/5/90 10:05 am rml

I



I
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 ESA-3c is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (iLe., the industrial worker).

2-84
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I
ESA-3c-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAN!1NANT PPLV PPLV PPLV El El El OPN

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

TRICHLOROETHYLENE 2.3E+03 5.8E+03 1.6E+03 3.5E-04 1.4E-04 4.9E-04 O.OE+O0

LEAD 1.5E+04 O.OE+OO 1.5E+04 3.5E-03 O.OE+OO 3.SE-03 O.OE+OO

ZINC 2.0E+06 O.OE+OO 2.OE+06 9.1E-05 O.OE+OO 9.1E-05 O.OE+OO

If the PPLV vatue indicated is greater than 1.00E+06 the calculations iupty that the contaminantI does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

2
I
I
I

I
S

I
I
I
I
I
£ 2-87



ESA-3c-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUIMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN3 (mq/kg) (qlkg) (mgIkg)

3 TRICHLOROETNYLENE 2.3E+03 5.8E+03 1.6E+03 3.5E-04 1.4E-04 4.9E-04 O.OE+O0

LEAD 1.5E+04 O.OE+O0 1.5E+04 3.5E-03 O.OE+OO 3.5E-03 O.OE+OO

ZINC 2.OE+06 O.OE+O0 2.OE+06 9.1E-05 O.OE+O0 9.1E-05 O.OE+OO

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does rot pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2
I

I
I
i
I
I
I

I

I
£ 2-80
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ESA-3c-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAIMNANT PPLV PPLV PPLV El El El OPN

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

3 TRICHLOROETHYLENE 3.2E+02 8.9E#02 2.3E÷02 2.5E-03 8.9E-04 3.4E-03 0.0E+0

LEAD 9.2E÷03 O.OE+00 9.2E÷03 5.8E-03 O.OE+O0 5.8E-03 O.OE00

ZINC 1.1E+06 O.OE+00 1.1E÷06 1.7E-04 O.OE÷00 1.7E-04 O.OE÷00

If the PPLV value indicated is greater than 1.00E÷06 the calcuLations iaply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2

I!

•_ 2-89



S
ESA-3c-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

3 TRICNLOROETHYLENE 2.9E+03 2.5E+00 2.5E+00 2.8E-04 3.2E01* 3.2E'01* O.OE+OO

LEAD 6.5E+03 O.OE+O0 6.5E+03 8.3E-03 O.OE+O0 8.3E-03 O.OE+O05 ZINC 7.8E+05 O.OE+O0 7.8E+05 2.3E-04 O.OE+O0 2.3E-04 O.OE+OO

,*: El is equal to or exceeds 1.OE-01

2I

I
I
I

I
I
1
I
S
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I ESA-3c-6

ILEEXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE WI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENCl(mglkg) (mg/kg) (mg/kg) (mglkg)

STRICHLOR(]ETNYLENE 1.BE+02 7.7E+02 2.5E+00 2.4E+00 46.0E-03 3.2E-01* 3.3E-01* O.OIE+O0 OOE+O0

LEAD 2.2E+03 O.OE+O0 O.OE+O0 2.2E+03 2.5E'02 O.OE0O0 2.5E'02 O.OE÷O0 OOE+O0
Z INC 1.4E+05 O.OE÷O0 O.OE+O0 1.4E+05 1.3E-03 O.OE÷OO 1.3E-03 O.OIE÷00 OOE+O0

S *: El is equal to or exceeds 1.OE-01

2
I
I,
I
i

I
I
I
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U 2.11 SITE ESA-3d: TOXIC YARD PLOTS (formerly Site 31-6: Toxic Yard Storage
Sheds; EBASCO, 1988m/RIC 88196R03 and EBASCO, 1988n/RIC 88196R03A; and
Site 31-7: Toxic Storage Yard Storage Sheds; EBASCO, 1988o/RIC 88166R02 and
EBASCO, 1988p/RIC 88166R02A)

' 2.11.1 Site-SWecific Considerations

Figures ESA-3d-1 and ESA-3d-2 and Table ESA-3d-1 depict the target contaminants forI Site ESA-3d. Borings I through 24 for Site 31-6 (Figure ESA-3d-1) and 1 through 26, 28

through 30, 32, 33, 33B, 34, 35, 37, and 37B for Site 31-7 (Figure ESA-3d-2) were

included in the exposure assessment, consistent with the Eastern SAR. The historical

search conducted under the contamination assessment revealed that spills or leaks of Sarin

(GB) and Mustard and sprayings of Malathion and Aldrin may have occurred on SiteU ESA-3d (EBASCO, 1988mIRIC 88196R03 and EBASCO, 1988o/RIC 88166R02), but these

chemicals and their degradation products were not detected during the Phase I and Phase II

I investigations. According to the site history, no other chemicals from the RMA target

contaminant list were suspected to be present in Site ESA-3d (EBASCO, 1988m/RIC

88196R03 and EBASCO, 1988o/RIC 88166R02).

2.11.2 Spatial Distribution of Measured Contaminant Concentrations

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

i ESA-3d are shown in Figures ESA-3d-1 and ESA-3d-2. Table ESA-3d-1 summarizes the

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

SICP 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

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

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see5 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

5 site was found (see Volume VI-A).

2.11.3 Site Exposure Summary

Tables ESA-3d-2 through ESA-3d-6 present Draft PPLVs and Els for each site5 contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

1 2-92
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I

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

I Chromium Direct Direct Direct Direct Direct

Note: Direct 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 ESA-3d is designated as a Priority 1 site, based on the most sensitive exposed

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

I
I

i

I
I
I
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ESA-3d-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMNULATIVE VEI

CONTAI41NANT PPLV PPLV PPLV El El El OPN

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

3 CHLOROPHENYLKETHYL SULFOXIDE 1.6E+05 1.4E+06 1.5E+05 5.7E-05 6.7E-06 6.4E-05 O.OE+O0

DITNIANE 8.3E804 0.OE÷00 8.3E.04 1.1E-03 0.08.00 1.1E-03 0.0•.0O

TETRACHLOROETHYLENE 5.1E.02 1.6E+04 5.0E+02 5.9E-04 1.98-05 6.1E-04 O.OE÷0+

THIODIGLYCOL 3.3E.05 0.08.00 3.3E.05 9.4E-05 0.08.00 9.4E-05 0.08.00

TOLUENE 2.5E+06 3.6E+06 1.5E+06 4.OE-07 2.8E-07 6.8E-07 O.OE+0

1,1,1-TRICHLOROETHANE 7.5E+05 1.7E+06 5.2E+05 2.7E-06 1.1E-06 3.88-06 0.OE+O0

CHROMIUM 6.9E+01 0.OE+O0 6.9E+01 5.9E-01* O.OE+O0 5.9E-01* O.0E+O0

LEAD 1.5E+04 O.OE+00 1.5E+04 9.1E-03 O.OE+0O 9.1E-03 0.0E+O0

ZINC 2.0E+06 O.OE+00 2.0E+06 2.8E-04 O.OE+00 2.8E-04 O.OE+0O

*: El is equal to or exceeds 1.0E-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 pathway considered, even in its pure form.

2-87
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ESA-3d-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

CHLOROPHENYLKETNYL SULFOXIDE 1.6E+05 1.4E+06 1.5E+05 5.7E-05 6.7E-06 6.4E-05 O.OE+00
O DITHIANE 8.3E+04 O.OE100 8.3E+04 1.1E-03 O.OE+0O 1.1E-03 0.OE+O0
TETRACHLOROETHYLENE 5.¶E+02 1.6E+04 5.01E02 5.9E-04 1.9E-05 6.1E-04 O.OE÷0O

THIODIGLYCOL 3.3E+05 O.0E+00 3.3E+05 9.4E-05 0.OE+00 9.4E-05 O.OE+00
TOLUENE 2.5E+06 3.6E+06 1.5E+06 4.0E-07 2.8E-07 6.8E-07 O.OE+00
1,1,1-TRICHLOROETHANE 7.5E+05 1.7E+06 5.2E+05 2.7E-06 1.1E-06 3.8E-06 O.OE+00

3CHROMILI4 6.91E+01 0.OE+O0 6.9E+01 5.9E-01* O.OE+00 5.9E-01* O.OE+00

LEAD 1.5E+04 O.OE+00 1.5E+04 9.1E-03 O.OE+00 9.1E-03 0.OE0+0

ZINC 2.0E+06 O.OE000 2.01E06 2.8E-04 O.OE+00 2.8E-04 O.OE+00

*: El is equal to or exceeds 1.OE-01

3 If the PPLV value indicated is greater than 1.00E+06 the calculations impty that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
I
1
£
1
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ESA-3d-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

CHLOROPHEMYLMETHYL SULFOXIDE 7.OE+04 5.OE+05 6.1E+04 1.3E-04 1.9E-05 1.5E-04 O.OE+O0
DITNIANE 3.5E+04 O.OE+O0 3.5E+04 2.6E-03 O.OE+OO 2.6E-03 O.OE+OO

TETRACHLOROETHYLENE 7.1E+01 2.5E+03 6.9E+01 4.2E-03 1.2E-04 4.3E-03 O.OE+O0

THIODIGLYCOL 1.4E+05 O.OE+OO 1.4E+05 2.2E-04 O.OE+O0 2.2E-04 O.OE+OO

TOLUENE 1.1E+06 1.3E+06 5.8E+05 9.4E-07 7.BE-07 1."E-06 O.OE+O0

1,1,1-TRICHLOROETHANE 3.2E+05 6.3E+05 2.¶E+05 6.3E-06 3.2E-06 9.5E-06 O.OE+OO

5 CHROMIUM 8.8E+0 O. OE+O0 8.8E+DO 4.7E+OO* O.OE.O0 4.7E+OO* O.OE+OO

LEAD 9.2E+03 O.OE+O0 9.2E+03 1.5E-02 O.OE+O0 1.5E-02 O.OE+OO3 ZINC 1.1E+06 O.OE+O0 1,1E+06 5.2E-04 O.OE+O0 5.2E-04 O.OE+OO

*: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the catculations irpLy that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathway considered, even In its pure form.

2
I
I
U
I
5

I
£
I
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ESA-3d-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

Cr4/kg) Cr4/kg) (vIngkg)

SCHLOROPXENYLMETHYL SULFOXIDE 9.1E+04 1.9E+04 1.6E+04 1.OE-04 4.9E-04 5.9E-04 O.OE+O0

DITHIANE 4.6E+04 O.OE+00 4.6E+04 2.OE-03 O.OE+OO 2.OE-03 O.OE÷00

TETRACHLOROETHYLENE 6.5E+02 2,2E+02 1.7E+02 4.6E-04 1.3E-03 1.88-03 O.OE+00

THIODIGLYCOL 1.8E+05 O.OE+00 1.8E+05 1.TE-04 O.OE+00 1.JE-04 O.OE+00

TOLUENE 1.4E+06 9.8E+02 9.8E+02 7.2E-07 1.0E-03 1.0E-03 O.OE+0

1 , 1,1-TRICHLOROETNANE 4.2E÷05 4.6E+02 4.6E+02 4.8E-06 4.3E-03 4.3E-03 O.OE+00

CHROMIUM 5.5E+01 O.OE+00 5.5E+01 7.5E-01* O.0E+O0 7.5E-01* O.OE+00

LEAD 6.5E+03 O.OE+00 6.5E+03 2.IE-02 O.0E+0 2.1E-02 0.OE+00
ZINC 7.8E+05 0.OE+O0 7.8E+05 7.OE-04 O.OE+00 7.0E-04 O.OE+00

*: El is equaL to or exceeds 1.0E-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 pathway considered, even in its pure form.

1

In
!I
In
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ESA-3d-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMIULATIVE DIRECT INDIRECT CU1NJLATIVE VEII CONTA14INANT PPLV OSVI ESVI PPLV El El El OPN ENC

(us/kg) (Eslkg) (welkg) (wl/kg)

I CHLOROPHENYLMETHYL S1JLFOXIDE 1.78+04 1.88.05 5.7E+04 1.2E+04 5.6E-04 2.11-04 7.7E-04 0.01.00 0.01+00
DITHIANE 8.5E+03 0.01.00 0.01+00 8.5E+03 1.11-02 0.OE*0O 1.18-02 0.01+00 0.01.00

TTRACHLOROETRYLENE 4.11+01 2.1Ee03 2,2E+02 3.48+01 7.38-03 1,5E-03 8.8811-03 0.01400 0.01+00
TIODIGLYCOt. 3.4E+04 0.08.00 0.08.00 3.4E+04 9.2E-04 0.08.00 9.2E-04 0.01+00 0.01.00
TOUN 2.6E+05 4.8E+05 2.9E+03 2.9E+03 3.9E-06 3.4E-04 3.5E-04 0.01.00 0.01.00
1,1,1-TRICHLOROETHAJIE 7.88.04 2.3E~iý5 1.4E.03 1.41+03 2.6E-05 1.4E-03 1.5E-03 0.01.00 0.01.00

U CHROMIUM4 1.11+00 O.OE+00O0.08+00 1.1E+00 3.68,01* 0.01+00 3.6E+01* 0.01.00 0.08+00

LEAD 2.2E+03 0 ýj+0 0.OE+0O 2.2E+03 6.4E-02 O.OE+OO 6.4E-02 0.08+00 0.01.00I ZINC 1.4E+05 0.08.00 0.08+00 1.4E+05 3.9E-03 0.01+00 3.9E-03 0.08.00 0.01.00

*: El is equaL to or exceeds 1.OE-01
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2.12 SITE ESA-3e: CONCRETE VX DEMILITARIZATION PAD (formerly Site 31-4:
Toxic Storage Yard; EBASCO, 1988k/RIC 88196R09 and EBASCO, 19881/RIC
88196R09A)

2.12.1 Site-Specific Considerations

Figure ESA-3e-1 and Table ESA-3e-1 depict the target contaminants for Site ESA-3e.

Borings 19, 20, and 25 were included in the exposure assessment, consistent with Eastern

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

were suspected to be present in Site ESA-3e (EBASCO, 1988k/RIC 88196R09).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-3e are shown in Figure ESA-3e-1. 1,1,2,2-Tetrachloroethane, occurring in Boring 19

(0-1 ft), was not included in this figure, since it was detected in the nontarget analysis

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

nontarget compound was included in the Eastern SAR and in this exposure assessment

because it passed through the screening process performed in the RMA Chemical Index

(EBASCO 1988a/RIC 88357R01).

Table ESA-3e-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 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 ESA-3e-2 through ESA-3e-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.

2-102
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I

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

I None

3 The results of the soil exposure summary indicate that there are no COCs. Site ESA-3e is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

U the industrial worker).

3
I
I
I
£
3
I
I
I
I
I
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II
ESA-3e-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CU1JULATIVE DIRECT INDIRECT CLMULATIVE VEI
CONTANIMANT PPLV PPLV PPLV El El El OPM

(mu/ko) (Cu/kg) (megkv)

I ISOPROPYL METHYL PHOSPHONIC ACID 2.5E+06 O.OE+OO 2.5E+06 1.9E-05 O.OE+OO 1.9E-05 O.OE÷O0

1,1,2,2-TETRACHLOROETHANE 1.3E+02 1.1E+03 1.1E+02 4.7E-03 5.4E-04 5.3E-03 O.OE.OO

3 ZINC 2.OE+06 O.OE+O0 2.OE+06 4.1E-O5 O.OE+OO 4.1E-05 O.OE+OO

I 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.

3
I
I
I
I,I
I
I
I
I
I

II



ESA-3e-33- EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

ISOPROPYL METHYL PHOSPHONIC ACID 2.5E*06 O.OE+00 2.5E+06 1.91E-05 O.OE÷0+ 1.9E-05 O.OE+00U 1,1,2,2-TETRACHLOROETHANE 1.3E+02 1.11E03 1.1E.02 4.7E-03 5.4E-04 5.3E-03 O.OE+00

3ZINC 2.0E+06 O.0E+O0 2.0E+06 4.1E-05 O.OE+O0 4.1E-05 O.OE+00

3 If the PPLV vaLue indicated is greater than 1.OOE+06 the calcuLations impty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I

I
I
U

I
I
I
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I
ESA-3e-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ON

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

ISOPROPYL METHYL PHOSPHONIC ACID 1.1E+06 O.OE+OO 1.1E+06 4.5E-05 O.OE+OO 4.5E-05 O.OE+OO
1,1,2,2-TETRACHLOROETHANE 1.8E+01 1.7E+02 1.6E+01 3.4E-02 3.5E-03 3.8E-02 O.OE+OO

3 ZINC 1,1E+06 O.OE+OO 1.1E+06 7.8E-05 O.OE+OO 7.8E-05 O.OE÷OO

3If the PPLV value indicated is greater than 1.0OE+06 the caLculations imply that the contminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2
I
I

I
I

I

3

I

l

I
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II
ESA-3e-5

EXPOSURE EVALUATIONS FOR COt4MERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

(mglkg) (mg/kg) (mn/kg)

3 ISOPROPYL METHYL PHOSPHONIC ACID 1.4E+06 O.0E+00 1.4E+06 3.4E-05 O.OE+O0 3.4E-05 O.OE+OO
1,1.2.2-TETRACHLOROETHANE 1.6E+02 3.4E+01 2.81E01 3.7E-03 1.8E-02 2.2E-02 O.OE÷O0

3 ZINC 7.8E+05 O.OE+O0 7.8E+05 1.OE-04 O.OE+O0 ¶.OE-04 O.OE+O0

3 If the PPLV value indicated is greater than 1.OOE+06 the caLcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2
I
I
I
I
U
U,
I
I

I

U
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I
ESA-3e-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUUJLATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPM ENC

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

I ISOPROPYL METHYL PHOSPNROIC ACID 2.5E+05 O.OE+O0 O.OE+O0 2.5E+05 1.9E-04 O.OE+O0 1.9E-04 O.OE+O0 O.OE+O0
1,1,2,2-TETRACHLOROETHANE 9.9E+00 1.5E+02 3.4E+01 7.3E+O0 6.1E-02 2.2E-02 8.3E-02 O.OE+OO O.OE+OO

I ZINC 1.4E+05 O.OE+O0 O.OE+O0 1.4E+05 5.9E-04 O.OE+O0 5.9E-04 O.OE+O0 O.OE+O0

I
I
I
I
I
I
U
I
I
U
I

I
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2.13 SITE ESA-3f: RAIL SPUR AND LOADING DOCK (formerly Site 31-4: Toxic
Storage Yard; EBASCO, 1988k/RIC 88196R09 and EBASCO, 1988MRIC
88196R09A)

2.13.1 Site-Specific Considerations

5 Figure ESA-3f-1 and Table ESA-3f-1 depict the target contaminants for Site ESA-3f.

Borings 23 and 24 were included in the exposure assessment, consistent with the Eastern3 SAR. According to the site history, no chemicals from the RMA target contaminant list

were suspected to be present in Site ESA-3f (EBASCO, 1988k/RIC 88196R09).

1 2.13.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-3f are shown in Figure ESA-3f-l. Table ESA-3f-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. 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).

3 2.13.3 Site Exposure Summary

Tables ESA-3f-2 through ESA-3f-6 present Draft PPLVs and Els for each site contaminant.

3 The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.

3 Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker3 None ..........
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I

I The results of the soil exposure summary indicate that there are no COCs. Site ESA-3f is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

U

I
I
I
I
I
I

I

I

I
I
I
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U
ESA-3f -2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUhULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

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

IZINC 2.OE+06 D.OE+O0 2.OE+06 4.5E-05 D.OE+DO 4.5E-05 O.OE+OO

I
If the PPLV vaLue indicated is greater than 1.DOE+06 the caLculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I

I
I
I
I
I
I
I
I
I
I
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ESA-3f-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

U ZINC 2.OE+06 O.OE+O0 2.OE+06 4.5E-05 O.OE+OO 4.5E-05 O.OE.OO

I
If the PPLV value indicated is greater than 1.OOE+06 the calculations impty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
U
U
U
I

I
I
I
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I
ESA-3f -4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUPJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

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

ZINC 1.1E+06 O.OE+O0 1.1E.06 8.5E-05 O.OE+O0 8.5E'05 O.OE+O0

I
If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the conttminant3 does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

!

I
I
I

I

I

I
I
I
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I
ESA-3f-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) NOW/kg) CMA/kg)

SZINC 7.8E+05 O. OE+O0 7.8E+05 I.1E-04 O.OE+O0 1.1E-04 O.OE*O0

!
I
I
I
I
I
I
I
I
I
I
I
I
1
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ESA-3f -6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULAT IVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVi ESVI PPLV El El El OPN ENC

I (mg/kg) (me/kg) (mg/kg) (mg/kg)

ZINC 1.4E+05 O.OE+O0 O.OE.O0 1.4E+05 6.4E-04 O.OE+O0 6.4E-04 O.OE+O0 O.OE+O0

21
I
I
I
I
I
I
I
I
I
I
I
I
I
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3 2.14 SITE ESA-3g: OPEN DRUM STORAGE AREA (formerly Site 31-7: Toxic Storage
Yard Storage Sheds; EBASCO, 1988o/RIC 88166R02 and EBASCO, 1988p/RIC
88166R02A)

2.14.1 Site-Specific Considerations

Figure ESA-3g-1 and Table ESA-3g-1 depict the target contaminants for Site ESA-3g.

Borings 27 and 36 were included in this exposure assessment, consistent with the Eastern

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

spills and leaks of GB and Mustard and sprayings of Malathion and Aldrin may have

occurred on Site 31-7 (EBASCO, 1988o/RIC 88166R02); however, these chemicals were

not detected in the soil during the Phase I and Phase 1H investigations. According to site

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

present in Site ESA-3g (EBASCO, 1988o/RIC 88166R02).

U 2.14.2 Spatial Distribution of Measured Contaminant Concentrations

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

I ESA-3g are shown in Figure ESA-3g-1. Table ESA-3g-l summarizes the maximum

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

I 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).

2.14.3 Site Exposure Summary

Tables ESA-3g-2 through ESA-3g-6 present Draft PPLVs and Els for each site3 contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.I
I
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U
U

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

3 None

I The results of the soil exposure summary indicate that there are no COCs. Site ESA-3g is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I
I
I
I
I,I
I
I
I
I
I
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I
ESA-3g-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTA41NANT PPLV PPLV PPLV El El El OPN

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

SCHLOROACETIC ACID 1.7E+04 O.OE+O0 1.7E+04 7.9E-03 O.OE+O0 7.9E-03 O.OE+OO

I
I
I
I,
I

,I
I
I
I
I
I
I
I
,I
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I
ESA-39-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

SCHLOROACETIC ACID 1.7E+04 O.OE+OO 1.7E+04 7.9E-03 O.OE+O0 7.9E-03 O.OE+O0

I
I
I
i
I

I
I
I

I
I
I
I
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I
ESA-39-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

I CHLOROACETIC ACID 7.OE+03 O.OE+OO 7.OE+03 1.8E-02 O.OE+00 1.BE-02 O.OE+O0

I
I

I
I
I
I
I
I
I
I
I

I
I
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I
ESA-3g-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(Ng/kg) (mg/kg) (mglkg)

3 CHLOROACETIC ACID 9.2E+03 0.OE+O0 9.2E+03 1.4E-02 O.OE+O0 1.4E-02 O.OE+O0

I

I
U
I
I
I
I
I
I
I
I
I
I
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I
ESA-3g-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMILATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVY ESVI PPLV El El El OPN ENC

(Cu/kg) NOWkg) (re/kg) (me/kg)

I CHLOROACETIC ACID 1.7E+03 O.OE+00 O.OE+00 1.7E+03 7.7E-02 D.OE+O0 7.7E-02 O.OEOO O.OE+OO

I
I
I
I
I
I
I

II
I
U

I
I
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I 2.15 SITE ESA-3h: OPEN STORAGE AREA DITCH (formerly Site 31-7: Toxic
Storage Yard Storage Sheds; EBASCO, 1988o/RIC 88166R02 and EBASCO,
1988p/RIC 88166R02A; and Section 31-Nonsource Area, EBASCO, 1987b/RIC
87336R11 and EBASCO, 1988s/RIC87336R1lA)

2.15.1 Site-Specific Considerations

No borings were included in this exposure assessment, since contamination is inferred via

migration through the ditch originating from ESA-3g, consistent with the Eastern SAR.

Therefore, Figure ESA-3h-1 and Table ESA-3h-1 show no target contaminants for Site

ESA-3h. The historical search conducted under the contaminant assessment revealed that

I spills and leaks of GB and Mustard and sprayings of Malathion and Aldrin may have

occurred in Site ESA-31-7 (EBASCO, 1988o/RIC 88166R02). According to site history,

3 no other chemicals from the RMA target contaminant list were suspected to be present in

Site ESA-3h (EBASCO, 1988o/RIC 88166R02 and EBASCO, 1987b/RIC 87336R1l).I
2.15.2 Spatial Distribution of Measured Contaminant Concentrations3 The location of Site ESA-3h is depicted in Figure ESA-3h-1. Table ESA-3h-1 shows that

no target contaminants were inferred above the indicator level. 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

3 Based on the available data, no COCs have been identified. Site ESA-3h is designated as

a Priority 2 site.I
I
I
I
I
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1 2.16 SITE ESA-3i: TOXIC STORAGE PLOTS DITCH (formerly Site 31-7: Toxic
Storage Yard Storage Sheds; EBASCO, 1988o/RIC 88166R02 and EBASCO,
1988p/RIC 88166R02A; and Section 31 - Nonsource Area, EBASCO, 1987b/RIC
87336R11 and EBASCO, 1988s/RJC 87336R11A)

2.16.1 Site-Specific Considerations

Figure ESA-3i-1 and Table ESA-3i-1 depict the target contaminants for Site ESA-3i.

Borings 7 and 34 through 36 were included in this exposure assessment, consistent with the

I Eastern SAR. The historical search conducted under the contaminant assessment revealed

that spills and leaks of GB and Mustard sprayings of Malathion and Aldrin may have

occurred in Site ESA-31-7 (EBASCO, 1988o/RIC 88166R02). According to site history,

no other chemicals from the RMA target contaminant list were suspected to be present in3 Site ESA-3i (EBASCO, 1988o/RIC 88166R02 and EBASCO, 1987b/RIC 87336Rl1).

2.16.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site3 ESA-3i are shown in Figure ESA-3i-1. Table ESA-3j-1 summarizes the maximum

concentrations measured in soil above indicator levels for ICP metals, arsenic, and mercury3 from the Phase I and Phase II investigations. No data were included for ICP metals,

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

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 19893 sampling period, no evidence of groundwater contamination beneath this site was found

(see Volume VI-A).

2.16.3 Site Exposure Summary3 Tables ESA-3i-2 through ESA-3i-6 present Draft PPLVs and Els for each site contaminant.

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

3 exposure pathway identified.

I
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I

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

3 None

The results of the soil exposure summary indicate that there are no COCs. Site ESA-3i is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

I the industrial worker).

I
I
I
I
I

3
I
I
I
I
I
1 2-133

REA8IRPrTOO73.REA VI-F 9/5/90 10:2 1 am ruil

I



IEIGNH AVNU

TOI

I'BI

* (I)

I3
(3) 7 3

*- Hg .1\.

3 Shate IBouindar

Interval 0-HgO6.
(ft. I concentration (ug/g) I

OIL -Below Indicator Level L

S0 600

I ~FEET

Prepared for: FIGURE ESA-3 i- I
Program MngrsOffice for Phase I and Phase 13 Analytes

Rock Montai ArenalClenupDetected Within or Above
Rock Montai ArenalClenupIndicator Levels

Aberdeen Proving Ground, Maryland Rocky Mountain Arsenal

Prepared by:Ebosco Services Incorporated



I
I

I
I

I
I - g

z w

*R

I •

L.L1.

I C '0-•

I C2-136



I
ESA-3i-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

U
MERCURY 3.3E+03 O.OE+OO 3.3E+03 4.BE"05 O.OE+OO 4.8E-05 O.0OE÷OO

II
I
I
I
I
I
I
I
I
I
I
I
I
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I
ESA-3i -3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUIMULATIVE DIRECT INDIRECT CUI.JLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN
(mg/k~g) (mg/k9) (Ing/k9)I

MERCURY 3.3E+03 O.OE+O0 3.3E+03 4.8E-05 O.OE+O0 4.8E-05 O.OE+OO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ESA-3i -4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

M ERCURY 2.OE+03 O.OE+O0 2.OE+03 8.1E-05 O.OE+OO 8.1E-05 O.OE*OO

I
I
I
I
I
I
I
1
I
I
I
I
I
I
I 2-138



ESA-3i -5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mr/kg) (Cq/kg) NOW/kg)

I
MERCURY 1.4E+03 O.OE+O0 1.4E+03 1.1E-04 O.OE+O0 1.1E-04 NA

II
II,
I
I
I
I
I
I
I
I
I
I
I
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ESA-3i -6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

MERCURY 4.6E+02 O.OE+OO O.OE+00 4.6E+02 3.5E-04 O.OE+OO 3.5E-04 O.OE+O0 NA

I
I

I
I
I
I
II
I
I
I

,I
I
U 2-140
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1 2.17 SITE ESA-3j: TOXIC STORAGE YARD FENCE (formerly Site 31-7: Toxic
Storage Yard Sheds; EBASCO, 1988o/RIC 88166R02 and EBASCO, 1988p/RIC
88166R02A; and Section 31 - Nonsource Area, EBASCO, 1987b/RIC 87336RlI and
EBASCO, 1988s/RIC 87336RIIA)

2.17.1 Site-Specific Considerations

Figure ESA-3j-1 and Table ESA-3j-1 depict the target contaminants for Site ESA-3j.

Boring 8 was included in this exposure assessment, consistent with the Eastern SAR. The

historical search conducted under the contaminant assessment revealed that spills and leaks

of GB and Mustard and sprayings of Malathion and Aldrin may have occurred in Site

ESA-31-7 (EBASCO, 1988o/RIC 88166R02). According to site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site ESA-3j

(EBASCO, 1988o/RIC 88166R02 and EBASCO, 1987b/RIC 87336Rll).

1 2.17.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-3j are depicted in Figure ESA-3j-1. Table ESA-3j-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 period, no evidence of groundwater

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

2.17.3 Site Exposure Summary

I No soil contaminants are shown on Table ESA-3j-1, therefore, no COCs were identified for

this site. Site ESA-3j is designated as a Priority 2 site.

I
I
I
I
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1 2.18 SITE ESA-3k: TRASH PIT (formerly Site 31-6: Toxic Storage Yard Storage Sheds;
EBASCO 1988m/RIC 88196R03 and EBASCO, 1988n/RIC 88196R03A)

3 2.18.1 Site-Specific Considerations

No borings were included in this exposure assessment, since contamination is inferred in

the trash pit for Site ESA-3d (Toxic Storage Yard), consistent with the Eastern SAR.

Therefore, Figure ESA-3k-1 and Table ESA-3k-1 show no target contaminants for Site3 ESA-3k. The historical search conducted under the contaminant assessment revealed that

spills or leaks of GB and Mustard and sprayings of Malathion and Aldrin may haveE occurred on Site ESA-3k (EBASCO, 1988m/RIC 88196R03). According to site history, no

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

E ESA-3k (EBASCO, 1988m/RIC 88196R03).

2.18.2 Spatial Distribution of Measured Contaminant Concentrations

The locations of Site ESA-3k is depicted in Figure ESA-3k-1. Table ESA-3k-1 shows that

no target contaminants were inferred above the indicator level. 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).

2.18.3 Site Exposure Summary

Based on the available data, no COCs have beer identified. Site ESA-3k is designated as

a Priority 2 site.

9
I
I
I
I
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I 2.19 SITE ESA-4a: IMPACT AREA (formerly Site 30-1: Impact Area; ESE, 1988g/RIC
88033R03)

I 2.19.1 Site-Specific Considerations

Figure ESA-4a-1 and Table ESA-4a-1 depict the target contaminants for Site ESA-4a.

I Borings 5339, 5340, 5342, 5343, 5345, and 5348 were included in this exposure

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

3 the RMA target contaminant list were suspected to be present in Site ESA-4a (ESE,

1988g/RIC 88033R03).

I 2.19.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-4a are shown in Figure ESA-4a-1. Table ESA-4a-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. 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).

£ 2.19.3 Site Exposure Summary

Tables ESA-4a-2 through ESA-4a-6 present Draft PPLVs and EIs for each site contaminant.

I The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.

3 Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker3 None --

9
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I

The results of the soil exposure summary indicate that there are no COCs. Site ESA-4a is

I designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I

I
I
I
I
I
i
I

I
I
I
I
I
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II
ESA-4a-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

SCOPPER 4.2E+05 O.OE+O0 4.2E+05 9.3E-05 O.OE+O0 9.3E-05 O.OE+O0

ZINC 2.0E+06 O.OE÷O0 2.OE+06 4.6E-05 O.OE.OO 4.6E-05 O.OE+O0

If the PPLV value indicated is greater than 1.0OE÷06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
I
I
I
I
I
I
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I
ESA-4a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

I COPPER 4.2E+05 O.OE+O0 4.2E+05 9.3E-05 O.OE+O0 9.3E-05 O.OE+O0

ZINC 2.OE+06 O.OE+O0 2.OE+06 4.6E-05 O.OE+O0 4.6E-05 O.OE+O0

If the PPLV value indicated is greater tnan 1.OOE+06 the caLcuLations imply that the contaminant

does not pose unacceptable chronic exposu.re through the exposure pathway considered, even in its pure form.

1

I
I

,I
I
U

I
I
I
I
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ESA-4a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

I COPPER 2.5E+05 O.OE+OO 2.5E+05 1.6E-04 O.OE+OO 1.6E-04 O.OE+OO

ZINC 1.1E+06 O.OE+O0 1.1E+06 8.8E-05 O.OE+O0 8.8E-05 O.OE+00

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

3
I
I

I

I'I
I
I

I
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I
ESA-4a-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (m•/kg) (mg/kg)

COPPER 1.8E+05 O.OE+O0 1.8E+05 2.2E-04 O.OE÷OO 2.2E-04 O.OE+00

ZINC 7.88E05 O.OE+O0 7.8E+05 1.2E-04 O.OE+OO 1.2E-04 O.OE+00

I

I
I
I
I
!
'I
I
I
I
I
I
I
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I
ESA-4a-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM1INANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

I COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.71E+04 6.8E-04 O.OE+O0 6.SE-04 O.OE+OO O.OE+OO

ZINC 1.4E+05 O.OE+O0 O.OE+OO 1.4E+05 6.6E-04 O.OE+OO 6.6E-04 O.OE+OO O.OE+00

I
I
I
I
I
!
U
I
I
I
I
I
I
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1 2.20 SITE ESA-4b: DEMOLITION AREA (formerly Site 29-4: Disposal Site Explosives
and Incendiaries; ESE, 1988h/RIC 88103R04 and ESE, 1988i/RIC 88103R04A)

3 2.20.1 Site-Specific Considerations

Figure ESA-4b-1 and Table ESA-4b-1 depict the target contaminants for Site ESA-4b.3 Borings 5374 through 5380, 5480, 5481, 5522, 5523, 5586 and 5593 were included in the

exposure assessment, consistent with the Eastern SAR. According to the site history, no3 chemicals from the RMA target contaminant list were suspected to be present in Site

ESA-4b (ESE, 1988h/RIC 88103R04).

2.20.2 Spatial Distribution of Measured Contaminant Concentrations3 The locations and concentrations of the target contaminants that were detected in Site

ESA-4b are shown in Figure ESA-4b-1. Table ESA-4b-1 summarizes the maximum

3 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 and3 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. 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).

£ 2.20.3 Site Exposure Summary

Tables ESA-4b-2 through ESA-4b-6 present Draft PPLVs and EIs for each site

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

critical exposure pathway identified.

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

I None --

1 2-156
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U

U The results of the soil exposure summary indicate that there are no COCs. Site ESA-4b is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I
U

I
I
U
I
I
I
U
I
I
I
I
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I
ESA-4b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV EI El El OPN

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

I LEAD 1.5E+04 O.OE*O0 1.5E+04 3.OE-03 O.OE+O0 3.OE-03 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E+03 4.2E-05 O.OE+O0 4.2E-05 O.OE+OO3 ZINC 2.OE+06 O.OE+O0 2.0E+06 4.1E-05 O.OE+O0 4.1E-05 O.OE+O0

3 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 pathway considered, even in its pure form.

I
I
I
I
I
I

I
I

I
I
I
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1
ESA-4b-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUJULATIVE DIRECT INDIRECT CUNULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(Iq/kg) (u/kg) (ng/kg)

LEAD 1.5E+04 O.OE+OO 1.5E+04 3.OE-03 O.OE+O0 3.OE-03 O.OE+OO

"MERCURY 3.3E+03 O.OE+O0 3.3E+03 4.2E-05 O.OE+O0 4.2E-05 O.OE.OO

ZINC 2.OE+06 O.OE+0O 2.OE÷06 4.1E-05 O.OE+O0 4.1E-05 O.OE-O0

If the PPLV vaLue indicated is greater than 1.OOE+06 the catcutations impty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I

I
I
1
!
I
I
I
1
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ESA-4b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUI4ULATIVE VET

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

LEAD 9.2E+03 0.OE+00 9.2E+03 5•1E-03 O.OE+O0 5.1E-03 O.OE400

MERCURY 2.08E03 O.OE+00 2.0E+03 7.1E-05 O.OE+00 7.1E-05 O.OE+00

ZINC 1.1E+06 O.OE+O0 1.1E+06 7.8E-05 O.0E+O0 7.8E-05 0.OE+0

SIf the PPLV value indicated is greater than 1.OOE+06 the calcutations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I

I
U
I
I
I
I
I
I
I
I
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I ESA-4b-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT UIMULATIVE DIRECT INDIRECT CUMULATIVE IEI

CONTAMINANT PPLV PPLV PPLV El El El ENC
CO4/kg) (mC/kg) (Nqkg)

LEAD 6.5E+03 O.OE.O0 6.5E+03 7.2E-03 0.08.00 7.2E-03 0.04E00
MERCURY 1.4E+03 O.OE'O0 1.4E.03 1.08E04 0.OE.00 1.0E-04 0.08E00
ZINC 7.8E+05 O.0E8O0 7.8E+05 1.08E-04 0.OE.0 1.0E-04 O.0E80

II
!
I
I
I
I

I
I

I
I
I
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ESA-4b-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CU14ULATIVE DIRECT INDIRECT CUMDULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El CPH ENC

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

' LEAD 2.2E+03 O.OE.OO O.OE.OO 2.2E+O3 2.1E-02 O.Of.OO 2.1E-O2 O.OE.OO O.OE+OO

MER CURY 4.6E+02 O.Of.OO O.OE.OO 4.6E+02 3.OE-04 O.OE+OO 3.06-04 O.OE.OO O.OEeOO

zI ZC 1.4E+05 O.OE+OO O.OE+OO 1.4E+05 5.9E-04 O.OE.OO 5.9E-04 O.OE+OO O.OE.OO

2-I
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1 2.21 SITE ESA-4c: TRENCH AND MOUND (formerly Site 29-4: Disposal Site
Explosives and Incendiaries; ESE, 1988h//RIC 88103R04 and ESE, 1988i/RIC3 88103R04A)

2.21.1 Site-Specific Considerations

Figure ESA-4c-1 and Table ESA-4c-l depict the target contaminants for Site ESA-4c.

Borings 5482, 5524, 5582, and 5583 were included in this exposure assessment, consistent

with the Eastern SAR. According to site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site ESA-4c (ESE, 1988h/RIC 88103R04).

1 2.21.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-4c are shown in Figure ESA-4c-1. Table ESA-4c-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

3 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

3 was found (see Volume VI-A).

3 2.21.3 Site Exposure Summary

Tables ESA-4c-2 through ESA-4c-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.I
3 Contaminants Regulated Casual Recreational Commercial Industrial

of Concern Visitor Visitor Visitor Worker Worker3 None

I
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U The results of the soil exposure summary indicate that there are no COCs. Site ESA-4c is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I
I
I
I
I
I
I
I
I
I
I
I
U
I
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1
ESA-4c-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

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

COPPER 4.2E+05 O.O.EOO 4.2E+05 1.2E-03 O.OE+O0 1.2E-03 O.OE+OO

LEAD 1.5E+04 O.OE+O0 1.5E+04 1.4E-02 O.OE+00 1.4E-02 O.OE+OO

ZINC 2.0E+06 O.OE+O0 2.OE+06 B.1E-05 O.OE+OO 8.1E-05 O.OE+O0

SIf the PPLV value indicated is greater than 1.OOE+06 the caLcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
I
I
I
I
I
I
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1
ESA-4c-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

SCOPPER 4.2E+05 O.OE+O0 4.2E+05 1.2E-03 O.OE+OO 1.2E-03 O.OE+OO

LEAD 1.5E+04 O.OE+O0 1.5E+04 1.4E-02 O.OE+O0 1.4E-02 O.OE+O0

ZINC 2.0E+06 O.OE+O0 2.OE+06 8.1E-05 O.OE+O0 8.1E-05 O.OE+O0

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
I
I
I
I
I
I
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I
ESA-4c-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CIJULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

I COPPER 2.5E+05 O.OE+O0 2.5E+05 2.OE-03 O.OE+O0 2.OE-03 O.OE+O0

LEAD 9.2E+03 O.OE÷00 9.2E+03 2.3E-02 O.OE+O0 2.3E-02 O.OE+OO

SZINC 1.1E+06 O.OE+O0 1.1E+06 1.5E-04 O.OE+O0 1.5E-04 O.OE+O0

3 If the PPLV value indicated is greater than 1.OOE.06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
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I
I
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I
ESA-4c-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

ICOPPER 1.8E+05 O.OE+O0 1.8E+05 2.8E-03 O.OE+00 2.8E-03 O.OE+O0

LEAD 6.5E+03 O.OE+O0 6.5E+03 3.2E-02 O.OE+O0 3.2E-02 O.OE+O0

ZINC 7.8E+05 O.OE+O0 7.88+05 2.OE-04 O.OE+O0 2.OE-04 O.OE+00

!
I
I
I
I
1
I
I
I
I
I
i
I
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ESA-4c-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMNULATIVE VEI

CONJTA14INANT PPLV OSVI ESVI PPLV El El El OPN EHCI(mg/kg) (mg/kg) (mg/kg) (mg/kg)

I COPPER 5.7E+04 O.OE+OO O.OE+OO 5.7E+04 B.&E-03 O.OE+OO 8.8E-03 O.OE.OO O.OE+OO
LEAD 2.2E+03 O.OE.OO O.OE+OO 2.2E+03 9.6E-02 O.OE.OO 9.6E-02 O.OE00 O .OE+00I ZINC 1.4E+05 O.OE+OO O.OE+OO 1.4E+05 1.1E-03 O.OE+OO 1.1E-03 O.OE+OO O.OE+OO

2-7



I

* 2.22 SITE ESA-5: DEMILITARIZATION AREA (formerly Site 30-5: M-34
Demilitarization Operation Area; ESE, 1988j/RIC 88013R07; Site 30-5: Liquid
Disposal Trenches; ESE, 1988k/RIC 88013R07A)

2.22.1 Site-Specific Considerations3 Figure ESA-5-1 and Table ESA-5-1 depict the target contaminants for Site ESA-5.

Borings 5319 through 5324 and 5525 through 5531 w,;re included in this exposure

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

from the RMA target contaminant list were suspected to be present in Site ESA-5 (ESE,

3 1988j/RIC 88013R07).

2.22.2 Spatial Distribution of Measured Contaminant Concentrations
The locations and concentrations of the target contaminants that were detected in Site

ESA-5 are shown in Figure ESA-5-1. Table ESA-5-1 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).I
2.22.3 Site Exposure Summary

Tables ESA-5-2 through ESA-5-6 present Draft PPLVs and Els for each site contaminant.

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

3 exposure pathway identified.

II
I

I
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I

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

g Fluoroacetic acid Direct Direct Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal5contacL

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 ESA-5 is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).a
I
I
I
I
I
I
I
I
I
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I
ESA-5-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(e/kg) (qI/kg) (mg/kg)

FLUOROACETIC ACID 3.9E+01 O.OE+O0 3.9E+01 1.8E-01* O.OE+O0 1.8E-01* O.OE+O0

COPER 4.2E+05 O.OE+OO 4.2E+05 1.3E-04 O.OE+O0 1.3E-04 O.OE+O0

ZINC 2.OE+06 O.OE+O0 2.OE+06 5.5E-05 O.OE+OO 5.5E-05 O.OE+OO

* : El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant3 does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I

I

I
i
I

II
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I
ESA-5-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mglkg) (mr/kg) (.JIkg)

FLUOROACETIC ACID 3.9E+01 O.OE+OO 3.9E+01 1.8E01* O.OE+O0 1.8E-01* O.0E+OO

COPPER 4.2E+05 O.OE+O0 4.2E+05 1.3E-04 O.OE+O0 1.3E-04 O.OE+O0

ZINC 2.OE+06 O.OE+O0 2.OE+06 5.5E-05 O.OE+O0 5.5E-05 O.OE*O0

3 *: El is equat 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 pathway considered, even in its pure form.

I
I

I
1
I
I
I
I
I
I
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ESA-5-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

1 FLUOROACETIC ACID 1.7E+01 O.OE+OO 1.7E+O1 4.3E.01* O.OE+O0 4.3E-01" O.OE+O0

COPPER 2.5E+05 O.OE+00 2.5E+05 2.2E-04 O.OE+OO 2.2E-04 O.OE+O03ZINC 1.1E+06 O.OE+OO 1.1E+06 1.OE-04 O.OE+DO 1.OE-04 O.OE+OO

*" El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calcuLations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
3
I
I
I
I
I
I
I
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I
ESA-5-5

EXPOSURE EVALUATIONS FOR CONMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTA1INANT PPLV PPLV PPLV El El El ENC

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

FLUOROACETIC ACID 2.2E+01 O.OE+O0 2.2E+01 3.3E-01* O.OE+O0 3.3E-01* O.OE+O0

COPPER 1.8E+05 O.OE+O0 1.8E+05 3.1E-04 O.OE+O0 3.1E-04 O.OE+O0
ZINC 7.8E+05 O.OE+O0 7.8E+05 1.4E-04 O.OE+O0 1.4E-04 O.OE÷OO

3 ': El is equaL to or exceeds 1.OE-01

I
I
I
I
I
I
!
I
I
I
I
I
1 2-181



1
ESA-5-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT !NDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VII

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

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

S FLUOROACETIC ACID 4.0E+00 O.OE+00 O.OE+OO 4.OE+O0 1.8E+00 O.OE+O0 1.81E+00* O.OE+OO 0.OE+O0

COPPER 5.7E+04 0.0E+00 0.01+00 5.7E+04 9.5E-04 O.OE+00 9.5E-04 0.0E+00 O.OE+00
NC 1.4E+05 O.0E1÷0 O.OE+00 1.4E+05 7.91E-04 O.OE+00 7.91E-04 O.OE+00 0.OE00

I : El is equat to or exceeds 1.OE-01

I
t
I
I
!
I
I
I
1
I
I
I
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1 2.23 SITE ESA-6a: SECTION 6 - CHROMIUM, COPPER, LEAD, AND ZINC
DECTECTIONS (formerly Section 6-Nonsource Area; EBASCO, 1988q/RIC3 88196R08 and EBASCO, 1988r/RIC 88196R08A)

2.23.1 Site-Svecific Considerations

Figure ESA-6a-1 and Table ESA-6a-1 depict the target contaminants for Site ESA-6a.

Borings 54, 59 through 62, and 65 were included in this exposure assessment, consistent

3 with the Eastern SAR. According to site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site ESA-6a (EBASCO 1988q/RIC

88196R08).

2.23.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-6a are shown in Figure ESA-6a-1. Table ESA-6a-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 for Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaIinants 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).

2.23.3 Site Exposure Summary

3 Tables ESA-6a-2 through ESA-6a-6 present Draft PPLVs and Els for each site contaminant.

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

3 exposure pathway identified.

I
I
I
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B
I

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

Chromium Direct Direct Direct Direct Direct

Note: Direct 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.

3 Site ESA-6a is designated as a Priority I site, based on the most sensitive exposed

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

I
I
I
I
I
I
I
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U
ESA-6a-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CIJMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

3 CHROMIUM 6.9E÷01 O.OE+O0 6.9E+01 6.6E-01* O.OE+O0 6.6E-01* O.OE+OO

COPPER 4.2E+05 O.OE+0O 4.2E+05 2.9E-04 O.OE+O0 2.9E-04 O.OE+OO

LEAD 1.5E+04 O.OE+O0 1.5E+04 1.2E-02 O.OE+00 1.2E-02 O.OE+O0

ZINC 2.OE*06 O.OE+O0 2.OE÷06 6.OE-05 O.OE+O0 6.OE-05 O.OE+O0

S: El is ecquaI to or exceeds 1.OE-01

If the PPLV vatue indicated is greater than 1.OOE+06 the catcutations impLy that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

2
U
I
U
U
U
I
I
I
I
I
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U
ESA-6a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

3 CNROMIUM 6.9E+01 O.OE+0O 6.9E+01 6.6E'01* O.OE+O0 6.6E-01* O.OE+O0

COPPER 4.2E+05 O.OE+DO 4.2E+05 2.9E-04 O.OE+O0 2.9E-04 O.OE+00

LEAD 1.5E+04 O.OE+O0 1.5E+04 1.2E-02 O.OE+O0 1.2E-02 0.OE+0

ZINC 2.0E+06 O.OE+00 2.0E+06 6.OE-05 O.OE+OO 6.0E-05 O.OE+O0

S*: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant3 does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
U
I
I
I
I
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1
ESA-6a-43 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

SCONTAMINANT PPLV PPLV PPLV El El El OPN

i (INkg) (mg/kg) (mr/kg)

1 CHROMIUM 8.8E+O0 O.OE+00 8.8E+00 5.2E+00* 0.0E+00 5.2E+O0* O.OE800

COPPER 2.5E+05 O.OE+00 2.5E+05 4.8E-04 O.OE+00 4.8E-04 0.OEO0

LEAD 9.2E+03 O.OE+00 9.2E+03 1.9E-02 O.OE+0O 1.9E-02 O.OE+00

ZINC 1.1E+06 O.OE+00 1.1E+06 1.1E-04 O.OE+00 1.1E-04 0.0E+O0

S*: El is equa" to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contmiarint

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
1
1
1
I
1
!

I
I
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1
ESA-6a-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

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

I
CHROMIUM 5.SE+01 O.OE+OO 5.5E+01 8.4E01* O.OE÷OO 8.4E-01* NA

COPPER 1.8E+05 O.OE+DO 1.8E+05 6.8E-04 O.OE÷O0 6.8E-04 NA
LEAD 6.5E+03 OOE÷OO 6.5E+03 2.8E-02 O.OE+OO 2.BE-02 NA

ZINC 7.8E+05 O.OE+DO 7.8E+05 1.5E-04 O.OE+OO 1.5E-G4 NA

I *: El is equat to or exceeds 1.01E-01

2
I
I
I

I
I
I
I
I
I
I
I
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ESA-6a-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CU14ULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVi ESVI PPLV El El El OPN ENC

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

i CHROMIUM 1.1E+OO O.OE+O0 O.OE+O0 1.1E+O0 4.OE+01* O.OE+O0 4.OE+01* O.OE+O0 NA

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 2.1E-03 O.OE+O0 2.1E-03 O.OE+O0 NA

LEAD 2.2E+03 0.OE+O0 O.OE+O0 2.2E+03 8.2E-02 O.OE+OO 8.2E-02 O.OE+O0 NA

ZINC 1.4E+05 O.i+00 O. OE+O0 1.4E+05 8.6E-04 O.OE+O0 8.6E-04 O.Oi+00 NA

U *: El is equuI to or exceeds 1.OE-01

2

I

U

i
I

l
I
I
U
I
I
I

1 2-191



1

I 2.24 SITE ESA-6b: SEC71ON 30 - FLUOROACETIC ACID DETECTION (formerly
Site 30-1: Impact Area; ESE, 1988g/RIC 88033R03)

I 2.24.1 Site-Specific Considerations

Figure ESA-6b-1 and Table ESA-6b-1 depict the target contaminants for Site ESA-6b.

Borings 5335, 5537, and 5538 were included in this exposure assessment, consistent with

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

U contaminant list were suspected to be present in Site ESA-6b (ESE, 1988g1RIC 88033R03).

2.24.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in SiteI ESA-6b are shown in Figure ESA-6b-1. Table ESA-6b-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,3 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

I 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

3 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

3 Volume VI-A).

2.24.3 Site Exposure Summary

Tables ESA-6b-2 through ESA-6b-6 present 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

SFluoroacetic acid Direct Direct Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
Scontact.
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I 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 ESA-6b is designated as a Priority 1 site, based on the most sensitive exposed

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

I
I
I
I
I
I
I
I
I
I
I
I
I
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Prepared for: FIGURE ESA-6b-I
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Detected Within or Above
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Aberdeen Proving Ground, Maryland Rocky Mountain Arsenal

Prepared by:Ebasco Services Incorporated
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I
ESA-6b-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPH

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

FLUOROACETIC ACID 3.9E+01 O.OE+O0 3.9E+01 2.3E'01* O.OE+O0 2.3E-01* O.OE+O0

COPPER 4.2E+05 O.OE+O0 4.2E÷05 1.1E-04 O.OE+OO I.1E-04 O.OE+O0
ZINC 2.OE+06 O.OE+O0 2.OE+06 5.5E-05 O.OE+O0 5.5E-05 O.OE+O0

* : El is equaL to or exceeds 1.OE-01

If the PPLV vaLue indicated is greater than 1.OOE+06 the caLcuLations impLy that the contaminant
does not pose unacceptabLe chronic exposure through the exposure pathway considered, even in its pure form.

I
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I
ESA-6b-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

FLUOROACETIC ACID 3.9E+01 O.OE+00 3.9E+01 2.3E-01* O.OE+O0 2.3E-01" O.OE+OO

COPPER 4.2E+05 O.OE+O0 4.2E÷05 1.1E-04 O.OE+OO 1.1E-04 O.OE+O0

ZINC 2.OE+06 O.OE400 2.OE+06 5.5E-05 O.OE+OO 5.5E-05 O.OE+OO

i: El is equat 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 pathway considered, even in its pure form.

I
I
I
I
I
I
I
I
I
I
I
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ESA-6b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

FLUOROACETIC ACID 1.7E+01 O.OE+O0 1.7E+O1 5.4E-01* O.OE+OO 5.4E*01* 0.OE+00

COPPER 2.5E+O5 O.OE+00 2.5E+05 1.9E-04 0.OE+O0 1.9E-04 O.1OE+O0
ZINC 1.1E+06 O.OE+O0 1.1E+06 1.OE-04 O.OE+O0 1.OE-04 O.OE+O0

* : El is equat to or exceeds 1.OE-01

If the PPLV vatue indicated is greater than 1.OOE+06 the calcutations impLy that the contminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
U
I
I
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ESA-6b-5

EXPOSURE EVALUATIONS FOR COMUERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMIJLATIVE VEI

CONTAI41lANT PPLV PPLV PPLV El El El ElC

(no/kg) (3W/kg) (nr/kg)

3 FLUOROACETIC ACID 2.2E+01 O.OE+OO 2.2E+01 4.1E-01* O.OE+OO 4.1E'01* O.OE'OO

COPPER 1.SE+O5 O.OE+OO 1.8E+O5 2.6E-04 O.OE+OO 2.6E"04 O.OE*OO
ZINC 7.8E+05 O.OE+OO 7.8E+05 1.4E-04 O.OE÷OO 1.4E-04 O.OE+O0

S*: El is equat to or exceeds 1.0E-01

I
I
I
I
I
I
I
I
I
I
I
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ESA-6b-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPm ENCI(mg/kg) (mg/kg) (mg/kg) (mg/kg)

I FLUOROACETIC ACID 4.OE+OO O.OE+OO O.OE+OO 4.OE.OO 2.2EOO* O.OE.OO 2.2E4OO' O.OE+OO O.OE+OO

COPPER 5.7E+04 O.OE.OO O.OE.OO 5.TE.04 8.1E-04 O.OE.OO S.1E-04 O.OE.OO O.OE.OOI ZINC 1.4E+05 O.OE.OO O.OE+OO 1.4E+05 7.9E-04 O.OE+OO 7.9E-04 O.OE.OO O.OE.OO

U *: El Is equat to or exceeds 1.OE-O1
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I 2.25 SITE ESA-6c: SECTION 30 - ARSENIC DETECTION (formerly Section 30 -
Nonsource Area; ESE, 1988p/RIC 88133R01 and ESE, 1988q/RIC 88133R01A, and
Section 25 - Nonsource Area; ESE, 1988n/RIC 88063R09 and ESE 1988o/RIC
88063R09A)

2.25.1 Site-Specific Considerations

Figure ESA-6c-1 and Table ESA-6c-1 depict the target contaminants for Site ESA-6c.

Borings 5260 from Site 30 - Nonsource Area and 5134, 5574, and 5575 from Site 25 -

I Nonsource Area were included in this exposure assessment, consistent with the Eastern

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

suspected to be present in Site ESA-6c (ESE, 1988p/RIC 88133R01 and ESE, 1988n/RIC

88063R09).

2.25.2 Spatial Distribution of Measured Contaminant Concentrations

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

ESA-6c are shown in Figure ESA-6c-1. Table ESA-6c-1 summarizes the maximum3 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).

2.25.3 Site Exposure Summary

3 Tables ESA-6c-2 through ESA-6c-6 present Draft PPLVs and Els for each site contaminant.

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

3 exposure pathway identified.

U
I
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I

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

Arsenic Direct Direct Direct Direct Direct
Fluoroacetic acid .... Direct Direct Direct

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

I 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 ESA-6c is designated as a Priority 1 site, based on the most sensitive exposed

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

I
I
I
I
I
I
I
I
I
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I
ESA-6c-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

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

3FLUOROACETIC ACID 3.9E+01 O.OE+OO 3.9E+01 7.OE-02 O.OE+O0 7.0E-02 O.0E+00

ARSENIC 2.2E÷01 O.OE+00 2.2E+01 9.7E-01" 0.OE+OO 9.7E-01* O.OE00

ZINC 2.OE+06 O.OE+OO 2.OE÷06 4.1E-05 O.OE+00 4.1E-05 O.OE÷00

3 *: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I

I
I
I
I

I
I
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ESA-6c-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV EI El El OPN

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

3 FLUOROACETIC ACID 3.9E+01 O.OE+OO 3.9E+01 7.OE-02 O.OE+OO 7.OE-'2 O.OE+00

ARSENIC 2.2E÷01 O.OE+O0 2.2E+01 9.7E-01* O.OE+OO 9.7E-01* O.OE÷OO3 ZINC 2.0E+06 O.OE+OO 2.OE+06 4.1E-05 O.OE÷OO 4.1E-05 O.OE4O0

'" El is equal to or exceeds 1.OE-D1

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does rnot pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
I
I
I
I
I
I
U

I
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ESA-6c-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

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

3 FLUOROACETIC ACID 1.7E+01 O.OE+OO 1.7E+01 1.6E-01' O.OE+OO 1.6E'01* O.OE+OO

ARSENIC 3.9E+00 O.OE+O0 3.9E+00 5.3E+00* O.OE+O0 5.3E+00* O.OE+OO

ZINC 1.1E+06 O.OE+O0 1.1E+06 7.7E'05 O.OE+O0 7.7E'05 O.OE+O0

3 *: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant3 does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

II
I
!
I
I
I
I
I
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ESA-6c-5I EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

D IRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

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

IFLUOROACETIC ACID 2.2E*O1 O.OE+OO 2.2E+01 1.3E-01* O.OE+OO i.3E-01* NA

ARSENIC 2.OE*O1 O.DE.OO 2.OE.O1 1.¶E.OO' O.OE.OO 1.1E.OO' NAIZINC 7.BE*05 G.OE+OO 7.BE.05 'I.OE-04 O.OE+OO 1.OE-04 NA

3 ': El is equaL to or exceeds 1.OE-O1

2-0



ESA-6c-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CIJJLATIVE DIRECT INDIRECT CUMULATIVE VE!I CONTAMINANT PPLV OSY! ESVI PPLV El El El OPH ENC
(mg/kg) CrmI kg) (mg/kg) (mg/kg)

I FLUOROACETIC ACID 4.OE+OO O.OE+OO O.OE+OO 4.OE+OO 6.8E.O1* O.OE.OO 6.8E-O1* O.OE+OO NA

ARSENIC 1.6E+00 O.OE.OO O.OE+00 1.6E.OO 1.3E+O1* O.OE.OO 1.3EO1* O.OE.OO NA3 ZINC 1.4E+05 O.OE.OO O.OE+OO 1.4E+05 5.3E-04 O.OE.OO 5.81-04 0.01400 MA

I *: El is equal to or exceeds 1.OE-O1

I-0
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I 2.26 SITE ESA-6d: SECTION 20 - HEXACHLOROBENZENE DETECTION (formerly
Section 20 - Nonsource Area; ESE, 1988m/RIC 88173R05)

3 2.26.1 Site-Specific Considerations

Figure ESA-6d-1 and Table ESA-6d-1 depict the target contaminants for Site ESA-6d.3 Boring 5427 was included in this exposure assessment, consistent with the Eastern SAR.

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

3 suspected to be present in Site ESA-6d (ESE, 1988m/RIC 88173R05).

3 2.26.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site3 ESA-6d are shown in Figure ESA-6d-l. Hexachlorobenzene, occurring in Boring 5427

(0-0.5 ft), was not included in this figure, since it was not considered a target contaminant3 during the Phase I and Phase II investigations. Although not shown on this figure, this

nontarget compound was included in the Eastern SAR and in this exposure assessment

because it passed through the screening process performed in the RMA Chemical Index

(EBASCO, 1988a/RIC 88357R01).

I Table ESA-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 II investigations. The boring number and depth

where the maximum value was observed are shown. Table ESA-6d-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 period, no evidence of groundwater

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

3 2.26.3 Site Exposure Summary

Only nontarget soil contaminants are shown on Table ESA-6d-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 ESA-6d is designated as a

3 Priority 2 site.
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3.0 STUDY AREA EXPOSURE SUMMARY

The exposure assessment results for the ESA are summarized in Table 3-1. Of the 26 sites

evaluated, 14 sites were designated as Priority 1 sites based on the most sensitive exposed

population PPLV (i.e., the industrial worker). These include:

* Section 19 - Surface Bum (ESA-Ia)
* Section 20 - Surface Bum (ESA-lb)

* Section 29 - Surface Bum (ESA-bc)

* Section 30 - Surface Bum (ESA-ld)

* Bum Pits (ESA-2a)

• Sanitary Landfill (ESA-2b)

I Open Trenches (ESA-2c)

, Old Toxic Storage Yard (ESA-3b)

3 * New Toxic Storage Yard (ESA-3c)

* Toxic Yard Plots (ESA-3d)

* Demilitarization Area (ESA-5)

• Section 6 - Chromium, Copper, Lead, and Zinc Detections (ESA-6a)

* Section 30 - Fluoroacetic Acid Detection (ESA-6b)

Section 30 - Arsenic Detection (ESA-6c)I
Twelve sites were designated as Priority 2 sites based on the most sensitive exposed

3 population PPLV (i.e., the industrial worker). These include:

• Storage Yard (ESA-3a)

* Concrete VX Demilitarization Pad (ESA-3e)

* Rail Spur and Loading Dock (ESA-3f)3 * Open Drum Storage Area (ESA-3g)

• Open Storage Area Ditch (ESA-3h)3 * Toxic Storage Plots Ditch (ESA-3i)

• Toxic Storage Yard Fence (ESA-3j)

S* Trash Pit (ESA-3k)

0 Impact Area (ESA-4a)

3 * Demolition Area (ESA-4b)

3-1
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U • Trench and Mound (ESA-4c)

* Section 20 - Hexachlorobenzene Detection (ESA-6d)

The COCs in soils (i.e., those displaying an El greater than 0.1) for the ESA, based on the

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

* Benzene

I * Dieldrin

* Fluoroacetic acid3 * Methylene chloride

* Trichloroethylene

3 * Arsenic
• Cadmium

3 • Chromium

* Lead

5 * Zinc

3 No groundwater plume has been identified in the ESA, therefore, no COSs were identified

for this study area.I
I
U
I
U
I
I
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I TABLE 3-1
NUMBER OF EXCEEDANCES FOR CONTAMINANTS OF CONCERN3 IN THE EASTERN STUDY AREA

I Contaminant of Concern Number of Exceedances

Benzene 2

Dieldrin I

Fluoroacetic Acid 4

Methylene Chloride 1

Trichloroethylene 2

Arsenic 5

Cadmium 6

Chromium 5

Lead 1

Zinc 1

3-3
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Contract No. DAAKll-84-D-0016. Prepared for: U.S. Army Program Manager's
Office for RMA Contamination Cleanup.

RIC 88063R03A
ESE. 1988f. Final Phase II Data Addendum. Site 30-6: Liquid Disposal Trenches.

Version 3.1. September 1988. Contract No. DAAK11-84-D-0016. Prepared for:
U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 88033R03
ESE. 1988g. Final Phase I Contamination Assessment Report. Site 30-1: Impact Area

(Includes 30-7: Ground Disturbance). Version 3.3. January 1988. Task No. 14 -

Army Sites North. Contract No. DAAKll-84-D-0016. Prepared for: U.S. Army
Program Manager's Office for RMA Contamination Cleanup.

RIC 88103R04
ESE. 1988h. Final Phase I Contamination Assessment Report. Site 29-4: Disposal Site,

Explosives and Incendiaries. Version 3.2. April 1988. Task No. 14 - Army Sites
North. Contract No. DAAKI1-84-D-0016. Prepared for: U.S. Army Program
Manager's Office for RMA Contamination Cleanup.

4-4
REAS/RPT0075.REA VI-F 9/4/90 1:31 pm sma



I

RIC 88103R04A
ESE. 1988i. Final Phase II Data Addendum. Site 29-4: Disposal Site, Explosives and

Incendiaries. Version 3.1. August 1988. Contract No. DAAKll-84-D-0016. Prepared
for: U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 88013R07
ESE. 1988j. Final Phase I Contamination Assessment Report. Site 30-5: M-34

Demilitarization Operation Area. Version 3.3. January 1988. Task No. 14 - Army
Sites North. Contract No. DAAK11-84-D-0016. Prepared for: U.S. Army Program
Manager's Office for RMA Contamination Cleanup.

RIC 88013R07A
ESE. 1988k. Final Phase II Data Addendum. Site 30-5: Liquid Disposal Trenches.

Version 3.1. September 1988. Contract No. DAAK11-84-D-0016. Prepared for:

U.S. Army Program Manager's Office for RMA Contamination Cleanup.

RIC 88173R05
ESE. 1988m. Final Phase I Contamination Assessment Report. Section 20: Nonsource

Area. Version 3.1. May 1988. Task No. 14 - Army Sites North. Contract
No. DAAK11-84-D-0016. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

U RIC 88063R09
ESE. 1988n. Final Phase I Contamination Assessment Report. Section 25: Nonsource

Area. Version 3.2. March 1988. Task No. 14 - Army Sites North. Contract
No. DAAK11-84-D-0016. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

I RIC 88063R09A
ESE. 1988o. Final Phase II Data Addendum. Section 25: Nonsource Area. Version

3.1. September 1988. Contract No. DAAK11-84-D-0016. Prepared for: U.S. Army
Program Manager's Office for RMA Contamination Cleanup.

RIC 88133R01
ESE. 1988p. Final Phase I Contamination Assessment Report. Section 30: Nonsource

Area. Version 3.1. April 1988. Task No. 14 - Army Sites North. Contract
No. DAAK11-84-D-0016. Prepared for: U.S. Army Program Manager's Office for
RMA Contamination Cleanup.

RIC 88133R01A
ESE. 1988q. Final Phase II Data Addendum. Section 30: Nonsource Area. Version

3.1. August 1988. Contract No. DAAKll-84-D-0016. Prepared for: U.S. Army
Program Manager's Office for RMA Contamination Cleanup.
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I NONTARGET SCREENING

I A number of nontarget contaminants were originally identified through a screen (i.e.,

toxicity, concentration, frequency of occurrence) of the nontarget fraction of the Phases II ~and HI RI data as part of the RMA Chemical Index (EBASCO, 1988a/R1C88357R01).
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).I
The results of the nontarget evaluations for each site of Eastern Study Area, their screening

parameters, and the decision to further consider or reject them, are presented in Table A-1.
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